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General    and   Physical   Chemistry. 


Infra-red  Radiation  Spectra.  By  H.  Becquerel  (Compt.  rend., 
97,  71— 74.  Compare  also  Abstr.,  1883,  761).— The  author  has 
examined  the  infra-red  radiation  spectra  of  several  metals  by  the 
niethod  previously  described  {Cumpt.  rend.,  96,  121). 

Sodium  gives  two  strong  lines  of  wave-lengths  18190  and  10980, 
coincident  with  two  lines  in  the  solar  spectrum.  The  line  at  8190 
can  be  seen  with  an  ordinary  spectroscope,  and  coincides  with 
Brewster's  solar  line  Y. 

Magnesium  gives  three  strong  lines  at  8755,  10300,  and  11300 
respectively,  coincident  with  three  lines  in  the  solar  spectrum. 

Calcium  in  the  electric  arc  gives  a  strong  band  of  mean  wave- 
length about  8480,  coincident  with  a  group  of  lines  in  the  solar 
spectrum. 

Potassium  gives  five  strong  lines  at  7700,  10030,  10730,  11250  and 
11820  respectively. 

Silver  gives  fcw^o  very  strong  lines  at  7720  and  8290  respectively. 

Thallium  gives  a  very  strong  line  at  11050,  very  near  the  second 
sodium  line,  but  much  stronger  than,  and  quite  distinct  from,  the 
latter. 

The  infra-red  region  of  the  spectrum  down  to  about  wave-length 
8f^)00  can  be  seen  with  an  ordinary  spectroscope  by  concentrating  the 
light  on  the  slit  and  filtering  out  the  more  luminous  rays  by  means  of 
a  solution  of  iodine  in  carbon  bisulphide.  C.  H.   B. 

Copper  Oxide  Battery.  By  F.  de  Lalande  and  G.  Chapebon 
(Compf.  mid.,  97,  1()4 — 1G6). — The  elements  of  the  battery  are  zinc, 
cupric  oxide,  and  potassium  hydroxide.  The  cupric  oxide  is  in  con- 
tact  with  a  plate  of  iron  or  brass  which  forms  the  positive  pole,  or 
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the  outer  vessel  of  the  battery  is  constructed  of  one  of  these  metals. 
The  cupric  oxide  is  the  depolarising  element  of  the  battery,  and  is 
reduced  to  metallic  copper,  its  conductivity  increasing  therefore  as  the 
battery  is  used.  The  electromotive  force  of  this  cell  is  about  one  volt, 
and  its  internal  resistance  is  very  low  and  does  not  sensibly  alter 
while  the  battery  is  in  action.  Small  sizes  give  a  current  of  two 
amperes  ;  large  sizes  give  as  much  as  30  amperes.  Since  the  potash 
solution  has  no  action  on  the  oxide  of  copper  nor  on  the  amalga- 
mated zinc,  there  is  no  waste  when  the  battery  is  not  in  action.  The 
reduced  copper  can  be  reconverted  into  oxide  by  roasting.  This 
battery  can  be  used  for  long  periods  through  low  resistances,  since 
depolarisation  is  rapid  and  complete.  C.  H.  B. 

Currents  Produced  by  Immersion  and  Emersion,  and  by  the 
Movement  of  a  Metal  in  a  Liquid.  By  Krodchkoll  {Compt.  rend., 
97,  161 — 163). — It  has  been  known  for  some  time  that  if  two  elec- 
trodes of  the  same  metal  are  immersed  in  a  liquid  and  one  of  them  is 
moved,  the  motion  produces  a  current  the  direction  of  which  depends 
on  the  nature  of  the  metal  and  liquid.  If,  too,  one  of  the  electrodes 
is  placed  in  the  liquid  and  the  other  is  immersed  afterwards,  a  current 
is  produced  at  the  moment  of  immersion. 

The  author  finds  that  a  current  is  also  produced  when  one  of  the 
electrodes  is  withdrawn  from  the  liquid.  The  current  at  immersion 
is  in  the  opposite  direction  to  that  produced  by  movement  of  the 
electrode  in  the  liquid  ;  the  current  of  emersion  is  in  the  same  direc- 
tion as  the  current  produced  by  movement.  These  immersion  and 
emersion  currents  are  produced  when  the  metal  is  passed  from  an 
insulating  to  a  conducting  liquid,  as  well  as  when  the  metal  passes 
from  the  air  into  a  liquid.  The  electromotive  force  produced  by 
motion  is  analogous  to  that  produced  by  polarisation :  ib  is  destroyed 
by  solutions  of  salts  of  the  metal  of  which  the  electrodes  are  com- 
posed, so  that  if  the  saline  solutions  are  sufficiently  strong,  no  current 
is  produced  by  moving  the  electrode.  These  phenomena  can  be 
-explained  by  Helmholtz's  hypothesis  of  double  layers  of  electrical 
tension.  C.  H.   B. 

Determination  of  the  Limits  of  Electrolysis.  By  C.  Truchot 
(^Compt.  rend.,  97,  92 — 93). — Since  the  electromotive  force  required 
to  decompose  a  given  compound  depends  on  the  heat  of  formation  of 
tbe  compound,  it  follows  that  a  determination  of  the  minimum  elec- 
tromotive force  necessary  to  produce  decomposition,  furnishes  a 
measure  of  the  heat  of  formation  of  the  particular  compound.  The 
author  employs  a  small  Gramme  dynamo,  with  a  Jamin  magnet,  driven 
by  a  Smidt's  water-motor  fitted  with  a  special  regulating  apparatus. 
The  electromotive  force  is  practically  proportional  to  the  velocity  of 
the  rotation  of  the  dynamo,  and  this  velocity  can  be  regulated  within 
very  narrow  limits.  The  actual  electromotive  force  is  determined  by 
a  volt-meter  graduated  by  means  of  a  Daniell  element.  Determina- 
tions of  the  minimum  electromotive  force  required  to  electrolyse 
water,  potassium  sulphate,  and  other  compounds,  agree  very  closely 
with  thermochemical  determinations.  C.  H,  B. 
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Pyro-electricity  of  Blende,  Sodium  Chlorate,  and  Boracite. 

B3'  C.  Fkikdel  and  J.  Curie  (Compt.  rend.,  97,  Gl — ^ij). — Crystals 
of  the  cubical  system  which  show  teirahedral  lieniihedrisru  beiiavo 
like  crystals  of  the  hexagonal  system.  If  heated  or  cooled  regularly, 
i.e.,  so  that  the  expansion  or  contraction  is  equal  along  all  the  axes  of 
hemimorphism,  there  is  no  development  of  pyroelectricity,  but  if  the 
heating  or  cooling  is  irregular,  so  that  tension  is  produced  in  different 
parts  of  the  crystal,  then  electricity  is  developed.  These  phenomena 
have  been  observed  with  blende  and  with  sodium  chlorate.  Mallard 
has  shown  that  boracite  at  ordinary  temperatures  belongs  to  the 
rhombic  system,  but  at  about  265'^  its  form  changes  to  one  belonging 
to  the  cubical  system.  The  authors  find  that  if  a  plate  of  boracitu 
cut  parallel  with  one  of  the  tetrahedral  faces  is  heated  at  800 — 820^ 
for  some  time  aiid  then  allowed  to  cool  regularly,  no  electricity  can 
he  detected  until  the  temperature  falls  to  about  265°,  but  at  this  point 
there  is  a  considerable  development  of  electricity,  which  gradually 
diminishes  in  intensity  and  eventually  changes  in  sign.  It  appears 
thei-efore  that  when  boracite  cools  regularly  it  only  becomes  pyro- 
electric  at  the  point  at  which  it  ceases  to  belong  to  the  cuiiical 
system.  C.  H.  B. 

Melting  Points  of  Salts.  By  E.  Maumen^  (Compt.  rend.,  97,  45 
— 48). — Pure  potassium  nitrate  melts  at  327°  ;  pure  sodium  nitrate  at 
298°.  The  following  table  gives  the  melting  points  of  vai-ious  mix- 
tures of  these  and  other  nitrates  as  calculated  and  as  observed : — 

Calculated.  Observed.  Difference. 

3KNO3                +NaN03  3207  265-247°  -55-7—  737° 

2KX08                +NaN03  318-4  265—244    -557—  74-4 

KNO3                  +NaN03  313-8  26.5— 2  li>    -55-7—  94-8 

KXOa                  +2NaN03  308-8  242—2-24    -66-8—  84-8 

KNO3                  +:iNaN03  306-2  267—237    -39-2—  69-2 

KNO,                  +AgN03  246-8  169—121    -77-8- 125-8 

I-68KNO3          -fAgNOj  262-5  191—131    -71-5—131-5 

KaNOs                +AgX03  231-7              251-5°             +19-8° 

2NaX03              +AgN03  248-0              2630               +15° 

AgN03H-KN03  +  NaN03  258-5  190—130     -    68—128-5 

NaXOa               +Ca(N03)2  374  or  399°*  235—216"  -158orl8:i* 

The  first  of  the  observed  temperatures  is  the  point  at  which  crystals 
begin  to  form  in  the  fused  mixture,  and  the  second  is  the  point  at 
which  the  whole  mass  becomes  solid.  The  fall  of  temperature  between 
these  two  points  is  perfectly  gradual,  and  there  is  no  fixed  inter- 
mediate point  which  can  be  regarded  as  the  true  melting  point  of  the 
mixture.  The  mixtures  of  sodium  and  silver  nitrates  do  not  show 
this  irregularity,  but  have  a  definite  melting  point.  Calcium  nitrate, 
which  cannot  be  fused  alone  without  decompo.sition,  melts  readily 
when  added  in  small  quantities  to  fused  sodium  nitrate,  and  does  not 
decompose.  Zinc  nitrate  behaves  in  a  peculiar  manner.  Wlien  a  pre- 
viously fused  and  resolidified  mixture  of  sodium  and  calcium  nitratt  a 

*  According  as  the  mellinf;  point  of  calcium  nitrate  is  taken  as  450^  or  oOO". 
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in  equivalent  proportions  is  added  gradually  to  gently  heated  zinc 
nitrate,  the  fragments  of  the  mixture  decompose  at  a  temperature  as 
low  as  210°,  and  decomposition  continues  so  long  as  any  of  the  frag- 
ments remain  undissolved,  but  ceases  when  the  whole  mass  becomes 
completely  liquid.  The  same  phenomenon  is  observed  on  each  succes- 
sive addition  of  the  mixture.  A  mixture  of  the  three  nitrates  in 
equivalent  proportions  solidifies  at  170°,  about  80 '5°  above  the  calcu- 
lated melting  point.  C.  H.  B. 

Barium  Alcoholate.  By  De  Forcrand  (Compt.  rend.,  97,  170 — ■ 
172). — Barium  alcoholate  is  so  readily  decomposed  by  atmospheric 
moisture,  that  it  is  almost  impossible  to  obtain  it  free  from  hydroxide, 
and  in  thermochemical  determinations  it  is  necessary  to  make  a  cor- 
rection for  this  impurity.  The  heat  of  solution  of  the  alcoholate  at 
20°  is  +  19-76  cal.,  from  which  it  follows  that  — 

2CoH60   liquid   +   BaO   solid  =   (GiB.,0)oBa,   solid    +    H2O  solid 

develops  +  14-48  cal. 
2C2H6O  liquid  +  BaH^Os  solid  =  (C2H50)2Ba  solid  +  2H2O  solid 

develops  —  1*68  cal. 

This  development  of  heat  is  somewhat  smaller  than  that  produced 
by  the  hydration  of  barium  oxide.  The  reverse  reaction  (C2H50)2Ba 
solid  +  2H2O  liquid  =  2C2H6O  liquid  +  BaH^Oo  solid,  develops 
+  4-56  cal.  These  results  explain  the  known  properties  of  the  alcoho- 
late. In  presence  of  excess  of  alcohol  it  is  necessary  to  take  into 
account  the  heat  of  solution  of  the  alcoholate  in  alcohol  and  the  for- 
mation of  secondary  alcoholates  similar  to  those  of  sodium.  The  heat 
of  solution  in  a  large  excess  of  alcohol  is  +  20  cal. ;  if  a  saturated 
solution  is  formed  it  is  +  12-50  cal.  By  reason  of  the  dissociation  of 
the  secondary  alcoholates,  an  alcoholic  solution  of  bainum  alcoholate 
always  contains  (C2H50)2Ba.  If  such  a  solution  is  mixed  with  a  small 
quantity  of  water,  part  of  the  alcoholate  is  converted  into  hydroxide, 
and  the  latter,  being  insoluble,  is  precipitated.  The  equilibrium  of  the 
system  is  thus  disturbed,  and  the  conversion  of  the  alcoholate  into 
hydroxide  continues  until  all  the  water  has  been  precipitated  as  barium 
hydroxide. 

The  following  table  shows  the  relative  stability  of  the  metallic 
derivatives  of  certain  alcohols  and  acids  with  respect  to  water  and 
acids.  It  is,  however,  also  necessary  to  take  into  account  the  forma- 
tion of  secondary  compounds  (hydroxides,  secondary  alcoholates,  basic 
salts,  &c.),  since  the  heat  of  formation  of  these  bodies  may  change  the 
direction  of  the  reaction  : — 

"2C2H6O  liquid   +   BaO  solid  =   (C2H50)2Ba  solid    +    H2O  solid 

develops  +  14-48  cal. 
2C0H6O  liquid  +  BaH202  solid  =  (C2H50)2Ba  solid  +  2H2O  solid 

develops  —  1-68  cal. 

■2C,H60  liquid   +   NajO   solid  =  2C2H5NaO    solid    +   H2O   solid 

develops  +  34-70  cal. 
C2HBO   liquid    +    NaHO   solid    =    C2H5NaO  solid   +  H2O   solid 

develops  +  0-25  cal. 
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■2C,H3Na03  solid  +  Na.O  solid  =  2aH2Na203  solid  +  H.O   solid 

develops  +  34'.54  cal. 
CzHaNaOa  solid    +   NaHO  solid  =  C.HsNasOi  solid  +  H,0  solid 
develops  +  0"12  cal. 

^CsHeO   solid    +    K,0    solid    =    2C6H5KO    solid    +    HoO    solid 

develops  +  76'4  cal. 
CeHeO    solid     +    KHO    solid    =    CsH^KO    solid    +    H,0    solid 

develops  +  17' 7  cal. 

H.SOi    solid    +    Na^O     solid    =    Na^SOi     solid    +    H,0      solid 

develops  +  103"6  cal. 
H2SO4   solid    -f    2XaH0   solid    =    Na^SOi    solid    +    2H2O   solid 

develops  +  69"4  cal. 

C.  H.  B. 

Heat  of  Formation  of  Potassium  Fluorides.  By  Gun  rz  {Coinpt. 
rend.,  97,  256 — 258). — Anhydrous  Potassium  Fluoride. — The  neutral- 
isation of  1  mol.  hydrofluoric  acid  (dilute)  by  potassium  hydi-oxide 
(dilute)  develops  +  1(3"12  cal.  The  heat  of  solution  of  the  anhy- 
drous fluoride  is  3"6  cal.  These  results  agree  with  those  of  Thomsen 
and  Favre  respectively. 

KHO    solid    -h    HF    liquid   =   KF    solid    +    HjO    solid    develops 

-f-  30-98  cal. 
KHO  solid  -h  HF  gas  =  KF  solid  +  H,0  solid  develops  +  38-22  cal. 

Crystallised  Potassium  Fluoride,  KF.2H20. — Heat  of  solution  —103 
cal. :  heat  of  hydration,  KF  solid  -h  2H2O,  liquid  =  KF,2H20  solid, 
develops  +  4'6o  cal.  ;  with  2H2O  solid,  -|-  I'S  cal. 

KHO  solid   -h  HF  liquid  +   H^O  solid   =   KF,2H20  solid  develops 

-I-  34-17  cal. 
KHO  solid  -H  HF  gaseous  +  H^O  solid  =  KF,2H20  solid  develops 

-h  41-41  cal. 

The  action  of  1  mol.  hydrofluoric  acid  on  1  mol.  potassiam  fluoride 
in  dilute  solution  is  accompanied  by  an  absorption  of  heat  —  0'.)7 
cal. ;  a  phenomenon  similar  to  that  observed  in  the  case  of  hydrog  n 
potassium  sulphate.  The  heat  of  solution  of  potassium  hydrog.n 
fluoride,  KF,HF  is  -  601  cal. 

KF  solid  -I-  HF  gas       =  KF,HF  solid  develops  +  21-04  cal. 

KF  solid  +  HF  liquid  =  KF,HF     „  „  -h  13-80    „ 

KHO  solid   +    2HF  gas    =    KF,HF   solid    +   H.O    solid   develops 

+  53-13  cal. 
KHO  solid  +  2HF  liquid  =    KF,HF  solid   -\-    H^O  solid  develops 

+  38-65  cal. 

C.  H.  B. 

Compressibility  and  Liquefaction  of  Gases.  By  J.  Ja.mi.v 
(Compt.  rend.,  97,  10—16;  see  also  Abstr.,  1883,  898).— The  author  has 
represented  the  results  of  Andrews'  experiments  by  a  series  of  curves, 
the  ordinates  of  which  represent  the  density  of  the  gas,  and  the 
abscissae  the  pressure  for  the  several  temperatures  131°,  215°,  311", 
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32"5°,  35*5°,  at  wliicli  the  experiments  were  made.  Below  the  critical 
point,  the  curve  is  at  first  slightly  convex  with  respect  to  the  axis  x, 
because  the  density  increases  more  quickly  than  the  pressure,  but  at  a 
certain  point,  B,  the  curve  suddenly  changes  in  direction.  At  this 
point,  the  gas  has  attained  its  maximum  tension,  and  liquefaction 
commences,  the  curve  continuing  in  the  new  direction  until  liquefac- 
tion is  complete,  when  it  suddenly  takes  a  direction  corresponding 
with  a  slow  increase  in  density,  this  part  of  the  curve  being  slightly 
concave  because  the  compressibility  gradually  decreases.  That  this 
interpretation  of  the  curve  is  correct  is  proved  by  the  fact  that  the 
maximum  tensions  of  the  gas  at  the  diffei-ent  temperatures  correspond 
with  the  points  B,  B',  B",  &c.,  at  which  the  direction  of  the  curve 
changes.  Comparison  of  the  different  cui'ves  shows  that  the  minimuai 
density  of  the  liquid  at  the  moment  of  its  formation  is  at  first  much 
higher  than  the  maximum  density  of  the  gas  when  it  begins  to 
liquefy,  but  the  difference  between  these  two  densities  diminishes  as 
the  temperature  rises,  and  at  35°  the  difference  is  nil,  from  which  it 
follows  that  below  35°  the  liquid  ought  to  form  and  separate  from  the 
gas  by  reason  of  its  higher  density,  but  above  35°,  although  the  liquid 
is  still  formed,  it  cannot  separate  from  the  gas..  The  author  has  calcu- 
lated the  ratios  between  the  density  of  the  gas  and  the  density  of  the 
liquid  in  Andrews'  experiments,  and  also  the  coefficient  of  expansion 
b  'tween  31"1°  and  35"5°.  These  coefficients  are  very  high,  and  undei'go 
remai-kable  changes.  Between  75-6  and  76  atmos.  the  coefficient  of 
expansion  rises  suddenlj-  from  0'0821  to  0"2716,  which  can  only  be 
explained  by  supposing  that  at  this  pressure  and  at  31'1°  the  gas  is 
really  liquefied,  although  apparently  gaseous,  and  when  the  tempera- 
ture rises  to  35'5°  it  again  passes  into  the  gaseous  state.  Again, 
between  82  and  83"4  atmos.  the  coefficient  suddenly  falls  from  0"13114 
to  0'0703,  a  fact  which  can  only  be  explained  by  supposing  that  at 
this  pressure  and  even  at  the  higher  temperature  the  gas  is  again 
liquefied,  although  apparently  remaining  gaseous.  It  would  appear 
that  the  homogeneous  mass  in  the  vessel  under  these  conditions  is  not 
really  gaseous,  because  it  has  too  high  a  density,  nor  yet  really  liquid, 
because  it  has  a  high  coefficient  of  expansion  and  compressibility,  but 
that  it  exists  in  an  intermediate  state.  Detailed  examination  of  the 
curves  corresponding  with  temperatures  above  the  critical  point  sup- 
ports these  views.  The  following  table  gives  the  successive  incre- 
ments of  density  due  to  successive  equal  increments  of  pressure : — 

Atmos.     70  72  74  76  78  80  82  84  86  88  90  92  94  96  98  100 
D'-D     —  10  11  12  13  31  38  72  27  15  13     9    8     7     7      5 

It  is  evident  that  between  82  and  84  atmos.  the  gas  is  liquefied,  and 
it  is  also  evident  that  this  change  although  very  rapid  is  not  abrupt. 
It  becomes  less  rapid  and  takes  place  at  higher  pressures  as  the  tem- 
perature rises.  The  results  of  Cailletet  and  Amagat's  experiments 
with  oxygen,  hydrogen,  and  similar  gases  at  high  pressures  are  repre- 
sented by  curves  similar  to  those  representing  Andrew^s'  experiments 
above  the  critical  point.  In  every  case  the  curve  is  convex  at  low 
pressures  and  concave  at  high  pressures,  with  an  intermediate  point 
of  inflexion  which,  according  to  the  author's  view,  is  the  point  at 
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which  the  g'as  liquefies.  The  increments  of  density  in  Amagat's 
experiments  with  oxygen  at  0'3"  are  given  in  the  following  table : — 

Atmos.     20    30    40    50    60     70    80    90     100     110     120     130 
D'-D     —     76     77    77     78     78     79     79      82      83       77       78 

Atmos.     140     150     160     170     180     190 
D'-D        78      78      77      76      76      75 

It  would  appear  that  the  oxygen  really  liquefies  between  100  and 
110  atmos.,  although  the  change  is  not  so  well  marked  as  in  the  case 
of  carbonic  anhydride.  The  following  table  gives  the  points  of  in- 
flexion and  maximum  compressibility  (H)  as  determined  by  Amigat's 
experiments : — 

Point  of  inflexion.  H. 

Oxygen    102  atmos.  130  atmos. 

Methane 95      „  127       „ 

Ethylene 67      „  83      „ 

Nitrogen 55       „  109       „ 

Hydi-ogen 0      „  0      „ 

It  is  evident  that  at  a  higher  temperature  these  points  of  inflexion 
and  maximum  compressibility  will  correspond  with  higher  pressures, 
but  at  a  sufficiently  low  temperature  the  point  H  will  difl:'er  but  little 
from  the  point  of  origin  of  the  curve,  and  experiments  will  give  only 
that  portion  of  the  curve  beyond  K,  which  always  represents  a 
diminishing  compressibility;  but  this  is  actually  observed  in  the 
case  of  hydrogen.  It  follows  therefore  that  at  the  ordinary  tempera- 
ture, and  under  a  pressure  of  3 — 4  atmos.,  hydrogen  has  passed  its 
point  of  inflexion,  or,  in  other  words,  is  really  liquid.  This  conclusion 
is  in  accord  with  the  law  of  continuity,  and  brings  hydrogen,  which 
has  hitherto  been  regarded  as  an  exception,  under  the  general  laws  of 
the  compressibility  of  gases.  C.  H.  B. 

Change  of  Volume  of  Metals  and  Alloys  at  Melting.    By 

E.  WiEiJKMAN.v  (Ann.  I'hijs.  Ghem.  [2],  20,  228— 243).— The  author  has 
made  a  series  of  experiments  on  the  expansion  of  volume  at  melting 
point,  and  the  relative  rates  of  cooling  of  tin  and  certain  alloys  of 
bismuth  and  lead. 

The  dilatometer  method  was  employed.  The  substance  to  be 
examined  was  enclosed  in  a  closely  fitting  glass  cylinder,  at  the 
.upper  end  of  which  was  fixed  a  capillary  tube.  The  most  con- 
venient liquid  for  filling  the  apparatus  was  found  to  be  oil,  which 
has  the  advantage  of  not  evolving  air  when  heated  to  200°  ;  more- 
over, it  does  not  possess  an  appreciable  vapour-tension  at  that  tem- 
perature. When  heated  above  that  point  the  oil  attacks  the  metal. 
The  rate  of  cooling  was  determined  by  heating  the  metal  to  260"  in  an 
iron  vessel.  A  thermonietor  protected  by  a  glass  cap  filled  with  oil 
Avas  enclosed  within  the  molten  mass.  The  whole  apparatus  was  then 
immersed  in  a  double  walled  metidlic  vessel,  the  intermediate  space 
between  the  walls  being  filled  with  water.  The  intervals  of  time  re- 
quired for  cooling  5°  were  carefully  measured ;  the  reciprocal  vahie 
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for  these  times  may  be  taken  as  a  measure  for  the  velocity  of  cooling 
of  the  metal. 

In  three  experiments,  it  was  found  that  tin  on  melting  expanded  in 
volume  1'76,  1"69,  2"20  per  cent.  These  results  are  in  direct  contra- 
diction to  those  of  Nies  and  "Winkelmann,  who  melted  a  large 
quantity  of  the  metals  and  then  dropped  in  a  solid  fragment  of  the 
same  metal,  and  obsei'ved  whether  this  fragment  floated  or  sunk.  But 
the  author  points  out  that  in  this  method  it  would  be  exceedingly 
difficult  to  avoid  convection  currents,  which  would  be  liable  to  carry 
up  the  solid  fragments  to  the  surface  in  the  centre  of  the  vessel. 
Experiments  also  proved  that  soft  solder  expands  almost  2  per  cent, 
of  its  volume  in  melting. 

Alloys  of  Bismuth  and  Lead. — Pb2Bi  of  sp.  gr.  11"4  begins  to  show 
an  increase  of  expansion  at  about  120 — 136",  which  reaches  its  maxi- 
mum at  180".  When  heated  to  240°  and  allowed  to  cool,  the  tempera- 
ture remained  constant  for  long  intervals  of  time  at  180°  and  125°, 
the  two  melting  points  of  the  alloy.  BiPb,  sp.  gr.  H'OS,  expands 
abnormally  between  127°  and  132",  melts  at  146°  and  125°.  PbBia, 
sp.  gr.  10'96,  expands  abnormally  between  126°  and  132°,  melts  at 
140°  and  124°.  PbBij,  sp.  gr.  9"73,  expands  most  markedly  between 
120°  and  136°,  melts  at  125°  and  200°.  PbBig,  sp.  gr.  8-6,  melts  par- 
tially between  125°  and  130°,  contracts  between  172°  and  204°;  its 
melting  points  are  170°  and  120°.  The  results  of  these  experiments 
show  that  these  alloys  contain  a  deBnite  compound  of  composition 
between  PbBi  and  PbBio,  whose  melting  point  is  about  125°,  and  in 
which  the  excess  of  one  metal,  lead  or  bismuth,  as  the  case  may  be, 
dissolves.  For  equal  increments  of  temperature,  the  proportion  of  the 
metal  dissolved  rapidly  increases.  From  the  changes  of  volume  at 
temperatures  above  the  first  melting  point  one  can  conclude  whether 
the  metal  in  excess  expands  or  contracts  on  melting.  The  experi- 
ments would  seem  to  indicate  an  expansion  of  lead  and  a  contraction 
of  bismuth,  a  result  in  accordance  with  previous  observations.  For 
example,  the  alloy  PbBig  consists  of  an  alloy  of  low  melting  point,  in 
which  the  excess  of  bismuth  dissolves  ;  if  it  be  gi-adually  warmed  to 
120°,  the  alloy  and  the  excess  of  bismuth  expand  regularly.  At  this 
temperature  the  alloy  melts  with  marked  expansion,  and  contains  the 
solid  bismuth  in  suspension  ;  above  that  point,  the  bismuth  gradually 
dissolves  and  melts,  while  the  rate  of  expansion  j^ari  passu  decreases. 

Y.  H.  V. 

Specific  Volume  of  Saturated  and  Unsaturated  Alkyl  Salts. 
By  F.  Weger  {Annalen,  221,  61 — 107). — The  author  has  made  a 
series  of  determinations  of  saturated  and  unsaturated  hydrocai'bons 
and  alkyl  salts,  in  order  to  ascertain  the  differences  of  specific 
volume  cori-esponding  to  known  differences  of  molecular  weight. 
The  method  adopted  is  that  proposed  by  Kopp,  with  slight  modifi- 
cations ;  the  dilatometer  was  not  heated  in  a  bath  of  liquid,  but 
was  wholly  immersed  in  the  vapour  of  some  volatile  liquid.  By  this 
means  corrections  for  the  cool  part  of  the  dilatometer  projecting 
outside  the  liquid,  and  its  unequal  heating  from  convection  currents, 
are  avoided.     The  readings  were  made  with  the  naked  eye,  and  a 
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mirror  to  exclude  errors  of  parallax.  The  boiling'  points  were  deter- 
mined by  Kopp  and  Pawlewski's  methods.  The  tables  on  pp.  9, 
10  and  11,  contain  a  summary  of  the  author's  results.  In  Table  I  are 
given  the  reaq-cnts  by  which  the  several  compounds  were  obtained, 
and  the  experimental  values  for  a~*,  6~',  c~'  in  the  general  equation 
Y  =  1  +  at  +  hf'  +  cP,  representing  the  expansion  of  volume  for 
inc7'ease  of  temperature.  In  Table  11  are  the  boiling  points,  sp.  gr. 
at  IV  and  at  boiling  point,  and  the  specific  volumes  deduced  from  the 
data. 

Table  II. 


Name  of  Substance. 


Boiling 
point. 


Sp.  gr.  at  0° 


Sp.  gr.  at 
b.p. 


Specific 
volume. 


Etliylbenzene    

Phenylethvlene    

Plienylacetylene 

Phenyl  bromide 

Acetylene  dibromide 

Cinnamic  acid 

Methyl  cinnamate 

Kthyi  „         

Propyl  , 

Pheiiylpropionic  acid 

Metliyl  plienylprop'onate  .  . . 
Ethyl  phenylpropiunate  .... 
Propyl  phenyljjropionate    .  . . 

Methyl  acrvlate 

Ethyl  "„       

Propyl         „        

0/3- Dibromopropyl  alcohol  . . 

Ethyl  propionate 

Methyl  o/3-dibroniopropionate 

Ethyi- 

Propyl-  „ 

Methyl  oxalate 

Ethyl         „     

Dimethyl  succinate 

Mothvl'ethyl     , , 

Diethyl  „       

Trimethyl  phosphate , 

Dimethyl  ethyl  pliosphate .  . .  , 


136  -5 
146-2 
141  -6 
153-6 
109-4 
300 
259-6 
271 
285-1 
279-8 
336-6 
248-1 
202 -1 
80-3 
98-5 
122-9 
219 

98-3 
205-8 
214-6 
233 
163-3 
186 
195-2 
208-2 
215-4 
1H7-2 
203-3 


0  -88316 
0-9251 

0  -94658 
1 -5203 
2  -2983 

1  -0364 
1-0415 
1  -0662 
1-0135 
2-07115 
1  -0473 
1  0348 

1  0152 
0-93788 

0  -93928 
0-91996 

2  -lf;82 
0-91224 

1  -9777 
1  -8279 
1  -7014 
1  -1579 
1  -103 
1-1162 
1  -0925 
1-0592 
1-2378 
1-1752 


-7612 

■7914 

•8032 

-308 

-0352 

-90974 

-83888 

-82143 

-7917 

•8780 

-83824 

-80182 

-77886 

-87194 

-81970 

-7847 

•7535 

•79472 

•614 

•4554 

•3391 

-0039 

-87652 

-912 

-86482 

-82726 

-0019 

-95188 


138 
131 
125 
119 

91 
162 
188 
213 
239 
170 
195 
221 
245 

98 
121 
144 
123 
128 
151 
178 
204 
117 
166 
159 
184 
209 
1.39 
161 


Homnlogous  Compounds. — On  comparing  the  specific  volumes  of 
homologous  compounds  of  analogous  composition,  it  is  found  that 
the  difference  of  specific  volume  for  every  CHo  is  very  variable.  In 
the  case  of  the  ethereal  salts  of  phosphoric  acid,  the  difference 
is  equal  to  Kopp's  average  value,  22  ;  for  the  alkyl  salts  of  the 
acids  of  the  acetic  and  acrylic  series,  the  difference  is  rather  greater 
than  23  ;  for  those  of  the  succinic,  phenylpropionic,  and  acrylic  acids 
it  varies  from  25 — 26.  In  the  homologous  alcohols,  the  specific 
volume  for  the  CHo  group  is  about  20.  Although  the  volume  for 
Clio  varies  with  different   series  of  compounds,  yet  it  is   practically 
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constant  for  various  alkyl  salts  of  one  and  the  same  acid,  although 
not  for  corresponding  ethereal  salts  of  homologous  acids.  Thus,  for 
example,  the  volume  difference  between  ethyl  oxalate  and  methyl 
ethyl  succinate  is  not  equal  to  that  between  methyl  ethyl  and  ethyl 
succinate.  Facts  such  as  these  cause  questions  to  be  raised  as  to  the 
precise  definition  of  homologous  compounds. 

Isologous  Compounds.  —  Similarly  on  comparing  the  results  ob- 
tained for  saturated  and  unsaturated  compounds,  the  difference  in 
specific  volume  for  H2  or  wHo  varies  from  5  to  9  or  some  multiple  of 
these  numbers.  The  observations  of  the  author  in  this  respect  are  in 
accordance  with  those  of  Buff,  Zander,  and  Schiff. 

Thorpe  assigned  the  number  63*48  as  the  molecular  volume  of 
bromine  (this  Journal,  Trans.,  1880,  384)  ;  in  the  author's  results, 
differences  of  Br2  in  isologous  compounds,  as  allyl  and  dibromopropyl 
alcohols,  correspond  with  differences  of  specific  volume  varying  from 
4996  to  59'14.  Similar  variations  in  the  differences  of  specific 
volume  corresponding  with  uniform  differences  of  C6H4  and  C2H2Br2 
in  the  molecule  are  also  observable. 

The  specific  volume  values  of  the  aromatic  compounds  examined  by 
the  author  were  found  to  be  greater  than  the  values  calculated  accord- 
ing to  Kopp's  general  rules.  V.  H.  V. 

Law  of  Smallest  Volumes.  By  W.  Muller-Erzbach  (Annalen, 
221,  125 — 132). — In  this  communication,  the  author  adduces  further 
arguments  in  support  of  his  law  that  in  any  chemical  reaction  the 
elements  tend  to  arrange  themselves  in  those  forms  of  combination 
which  occupy  the  smallest  volume,  or  that  greater  condensation  is 
correlated  with  greater  affinity  (comp.  Abstr.,  1882,  137,  451,  1024). 

For  example,  the  sum  of  the  volumes  of  the  trichlorides  of  phos- 
phorus and  boron  plus  three  atoms  of  bromine,  or  of  silicon  tetrachlo- 
ride plus  four  atoms  of  bromine,  is  greater  than  the  sum  of  the 
volumes  of  the  tribromides  of  phosphorus  and  boron  plus  three  atoms 
of  chlorine,  or  of  silicon  tetrabromide  plus  four  atoms  of  chlorine. 

Again,  the  experiments  of  Kammerer  {Ami.  Pliys.  Chem.,  138, 
290)  have  proved  that  hydrated  chloric  acid,  HC10:j,7H30,  occupies 
a  molecular  volume  of  164"4,  and  hydrated  iodic  acid,  H203,9H20,  of 
158"9 ;  if  to  the  molecular  volume  of  chloric  acid  the  number  36,  or 
the  molecular  volume  of  two  molecules  of  water  be  added,  the  volumes 
of  chloric  and  iodic  acid  will  be  in  the  ratio  of  200  to  159.  Accord- 
ing to  the  author's  law,  iodic  should  be  more  stable  than  chloric  acid, 
and  the  experiments  of  Serullas  have  shown  that  an  aqueous  solution 
of  the  former  decomposes  at  40°,  whilst  those  of  Gay-Lussac  prove 
that  only  a  partial  decomposition  of  an  aqueous  solution  of  the  latter 
commences  at  200°.  Kremers  has  demonstrated  that  there  is  an  in- 
crease of  volume  when  potash  and  soda  are  neutralised  with  nitric, 
hydrochloric,  and  sulphuric  acids.  The  author  has  pointed  out  that 
this  apparent  discrepancy  from  his  law  may  be  explained  by  the 
greater  affinity  of  the  molecules  of  water  for  the  acid  and  the  alkali 
on  the  one  hand  than  for  the  resultant  salt  on  the  other.  Thus  an 
expansion  instead  of  a  contraction  is  the  final  result.  In  this  con- 
nection, the  author  cites  the  experiments  of  Ostwald,  who  proved  that 
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the  volume  occupied  by  a  given  weight  of  water  containing  in  solution 
an  equivalent  of  potash  is  less  than  that  occupied  bj  the  same  weight 
of  water  plus  one  equivalent  of  potash  taken  separately.  The  same 
result  holds  good  in  the  case  of  sulphuric  acid  and  water.  Hence  it 
may  be  stated  that  the  result  of  the  neutralisation  of  potash  and  soda 
with  nitric,  hydrochloric,  and  sulphuric  acids  is  a  contraction  of 
volume,  but  that  this  contraction  is  so  masked  by  the  presence  of 
large  quantities  of  water  that  an  expansion  is  the  final  result. 

V.  H.  V. 

Method  of  Correcting  the  Weight  of  a  Body  for  the  Buoyancy 
of  the  Atmosphere  when  the  Voliune  is  Unknown.    By  J.  P. 

Cooke  (Chem.  Neiv--<,  48,  39 — 41). — It  is  well  known  that  corrections 
for  the  buoyancy  of  the  atmosphere  are  seldom  made  because  of  the 
great  trouble  attached  to  obtaining  the  required  data,  and  from  them  the 
necessary  correction.  The  author  proposes  to  obviate  these  difficulties 
in  the  following  manner  : — Assuming  that  the  atmosphere  within  the 
balance-case  is  dry,  easily  effected  by  open  vessels  of  strong  sulphuric 
acid,  the  only  corrections  required  are  for  temperature  and  pressure. 
To  effect  this  the  author  fixes  on  two  standards,  viz.,  30  inches  for  the 
barometric  pressure,  and  27°  C.  (=  300"  on  the  so-called  "  absolute 
scale  ")  for  temperature :  hence  a  variation  of  yVth  of  an  inch  from 
this  standard  will  cause  a  change  of  -^^  in  the  resultant  effect  of  the 
buoyancy  of  the  air  on  the  load  and  its  counterpoise,  and  according  to 
the  law  of  Charles,  the  variation  of  1°  from  27°  C.  produces  a  similar 
change. 

With  these  standards,  corrections  for  temperature  are  made  by 
reducing  the  barometric  pressure  to  27^^  C,  and  then  by  taking 
weighings  of  the  object  for  which  the  correction  is  required  under 
varying  conditions  of  temperature  and  pressure  :  the  difference  in 
weight  corresponding  to  y^th.  of  an  inch  variation  in  the  barometer  is 
easily  found,  and  a  constant  for  the  object  weighed  is  obtained  by 
which  the  Aveights  can  be  readily  reduced  to  the  standard  30-inch 
barometric  pressure,  after  having  reduced  them  to  the  standard  tem- 
perature, 27°  C.  It  is  simply  necessary  to  multiply  the  difference 
between  300  and  the  reduced  barometric  pressure,  and  add  or  subtract 
the  product,  as  the  case  may  be,  from  the  observed  weights.  An 
example,  chosen  from  an  observation  made  by  the  author,  will  illus- 
trate the  mode  of  working.  In  the  first  column  of  the  subjoined 
table  the  weights  of  the  same  object  are  given  under  the  varying 
conditions  registered  in  the  subsequent  columns,  and  in  the  last 
column  the  results  of  the  application  of  the  constant  are  given  (there 
are  15  observations  in  the  original)  : — 


Height 

Weight 

Temperature 

of  bur.  in 

Height 

of  object. 

of  balance 

To  i'l^- 

reduced. 

Result. 

87-3447 

23-5"  C. 

297-6 

301-1 

87-3451 

87-3419 

22-6 

305-2 

309-6 

87-3451 

87-3464 

29-4 

297-9 

295-5 

87-3450 
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'    ■        Greatest  weight     87'346-i  Barometer  hi2:lie.st     309'6 

Smallest       „         87-3419  ,,  lowest       29o-o 


Differences     000045  141 

.  • .   Constant  =  4'5  mgrms.  -i-  14'1  =  0'319  mgrm. 

In  this  wav,  the  relative  weight  of  even  large  vessels  can  be  obtained 
to  a  xo^^  milligiam  ;  of  course  there  is  a  limit  to  the  accuracy  ;  how- 
ever it  is  nbteAvorthy  that  the  accuracy  of  the  method  is  proportional 
-to  the  requirement,  for  the  greater  the  bulk  of  the  load,  the  more 
accurately  can  the  "  constant "  be  found.  Great  precision  is  required 
for  measuring  temperatures  and  pressures  in  the  case  of  loads  of  large 
volume. 

From  the  data  obtained  by  these  observations  and  from  the  known 
normal  density  of  the  air,  the  volume  of  the  object  can  be  calculated, 
and  therefore  the  same  constant  may  be  made  to  serve  roughly  for 
any  given  volume ;  thus  in  the  case  cited  above  the  volume  of  the 
object  exceeds  that  of  the  weights  by  75  c.c,  and  the  weight  varies 
0'3  mgrm.  for  1°  C,  or  -^th.  inch  pressure.  Hence  with  a  diiference  of 
volume  =  100  c.c.  the  weight  would  vary  0'4  mgrm.  for  1°  C,  or  ^Vi^ch 
pressure,  and  so  on.  It  is  obvious  that  if  the  volume  of  the  load  was 
very  large,  the  balance  might  be  used  for  measuring  the  variations  in 
atmospheric  pressure  and  temperature.  D.  A.  L. 
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Density  of  Liquid  Oxygen.  By  S.  Wroblewski  (Compt.  revd., 
97,  166 — 168). — A  known  volume  of  oxygen  was  liquefied  at  —130° 
in  a  calibrated  tube,  and  the  volume  of  the  liquid  was  compared  with 
the  volume  of  a  known  amount  of  carbonic  anhydride  liquefied  in  the 
same  tube  at  0*^.  The  sp.  gr.  of  the  liquid  oxygen  was  found  to  be 
0-89  and  0-90  ;  mean,  0-895.  C.  H.  B. 

Active  Oxygen.  By  E.  Baumann  {Ber.,  16,  2146— 2152). -It  has 
long  been  observed  that  substances  which  under  ordinary  conditions 
are  not  affected  by  oxygen,  are  yet  oxidised  in  presence  of  other 
substances,  which  combine  directly  wdth  the  oxygen  of  the  air. 
Besides  examples  of  these  changes  which  have  been  brought  for- 
ward by  Hoppe-Seyler,  the  author,  and  also  Leeds,  have  observed  that 
carbonic  oxide  when  passed  over  damp  phosphorus  is  oxidised  by  the 
ozone  formed  into  carbonic  anhydride.  Remsen  and  Keiser  (Chem. 
Soc.  J.,  1883,  454)  have  repeated  these  experiments,  but  with  negative 
results,  and  they  attribute  the  formation  of  carbonic  anhydride  to 
the  oxidation  by  the  ozone  of  the  carbon  of  the  corks  used  in  the 
apparatus.  The  author  has  accordingly  repeated  his  experiments 
with    an  apparatus    made  entirely  of   glass,  and   has   confirmed  his 
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former  results.  In  one  case  S6  6  mgrm.  of  carbonic  anhydride  were 
formed  bj  the  passage  of  700  c.c.  of  carbonic  oxide  over  phosphorus  ; 
this  represents  an  oxidation  of  2-6  per  cent,  of  the  carbonic  oxide. 

In  connection  with  the  explanation  of  the  phenomena  of  oxidation 
put  forward,  on  the  one  hand  by  Hoppe-Seyler  and  Leeds,  and  on  the 
other  by  Traube,  the  author  considers  that  the  former  is  more  satis- 
factory :  for  firstly  it  is  simpler;  secondly,  it  explains  the  greater 
number  of  phenomena ;  and  thirdly,  Traube's  hypothesis  gives  no 
account  of  the  formation  of  ozone,  hydrogen  peroxide,  and  active 
oxygen  by  the  slow  oxidation  of  damp  phosphorus  in  the  air. 

V.  H.  V. 
Conversion  of  Carbonic  Oxide  into  Carbonic  Anhydride  by 
Nascent  Oxygen.  By  A.  R.  Leeds  {Cliem.  News,  48,  25 — 29). — 
The  author  refers  to  works  which  have  been  published  in  support  of 
and  against  the  theory  that  carbonic  oxide  is  converted  into  carbonic 
anhydride  during  the  oxidation  of  phosphorus  in  moist  air;  he  then 
proceeds  to  describe  the  latest  repetition  of  his  original  investigation 
in  support  of  the  theory.  Sticks  of  phosphorus  were  put  into  a  large 
flat-bottomed  bottle,  fitted  with  a  well  ground  stopper,  filled  with 
water  free  from  air  and  carbonic  anhydride,  and  inverted  in  a 
pneumatic  trough.  Well  washed  carbonic  oxide  and  air,  in  equal 
volumes,  were  now  introduced,  sufiicient  water  being  left  in  the  bottle 
so  as  to  partially  cover  the  phosphorus.  The  stopper  was  put  in 
while  the  neck  of  the  bottle  was  still  under  water ;  the  bottle  was 
then  reversed,  and  kept  at  a  temperature  of  24°.  After  six  days  the 
gaseous  mixture  was  withdrawn  from  the  bottle  ;  and,  the  glass  stopper 
being  replaced  by  a  cork  saturated  with  paraffin,  and  fitted  with  the 
necessary  tubes,  the  bottle  was  immediately  inverted  in  a  mercury 
trough,  and  a  little  mercury  allowed  to  enter  in  order  to  cover  the  cork. 
The  tubes  were  respectively  connected  with  an  aspirator  and  an  air- 
supply  free  from  carbonic  anhydride ;  and  the  issuing  gas  was  passed 
through  baryta- water  and  potassium  iodide  solution.  The  baryta- water 
soon  became  turbid,  and  was  subsequently  tested  in  a  carbonic  anhy- 
dride apparatus,  when  the  potash  bulbs  in  connection  therewith  had 
increased  0'0155  gram  after  the  decomposition.  The  tube  passing  into 
the  barium  hydrate  became  incrusted ;  the  incrustation  when  treated 
with  acid  evolved  carbonic  anhydride.  There  was  no  iodine  set  free 
in  the  potassium  iodide  solution,  and  therefore  no  ozone  could  have 
been  present.  The  author  considers,  therefoi-e,  that  the  above  state- 
ment is  now  established  by  a  rigid  quantitative  and  qualitative  analysis. 

D.  A.  L. 
Liquid  Nitrous  Anhydride.  By  R.  H.  Gaines  (Chevi.  News,  48, 
97). — The  author  observes  that  this  gas  condenses  at  -|-  I4"4"  under 
a  pressure  of  755  mm.,  and  when  the  liquid  is  heated,  ebullition  begins 
at  the  same  temperature.  The  pure  liquid  is  dark  green,  but  changes 
to  blue  on  the  addition  of  a  very  little  water  ;  the  blue  and  green  liquids 
are  not  readily  miscible.  D.  A.  L. 

Preparation  of  Caustic  Potash  and  Soda.  By  Lowio  (Dhigl. 
p'Jyt.  J.,  248,  2G0). — According  to  Lowig,  an  intimate  mixture  of 
sodiiuu  or 'potassium  carbonate  and  ferric  oxide  is  exposed  to  a  bright 
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red  lieat  until  the  wliole  of  the  carbonic  anhydride  has  been  expelled. 
The  resulting  melt  of  sodium  or  potassium  ferride  is  treated  with  water 
at  80 — 90°,  the  ferride  being  decomposed  into  caustic  soda  or  potash 
and  ferric  oxide.  The  latter  on  drying  is  used  for  a  further  opera- 
tion. D.  B. 

History  of  the  Preparation  of  Artificial  Sodium  Carbonate 
from  Common  Salt.  By  Dumas  (Gompt.  rend.,  97,  209— 214).— A 
historical  summary,  eulogistic  of  Leblanc.  C.  H.  B. 

Dimorphism  of  Silver  Iodide.  By  Mallard  and  Le  Chatelier 
(Gomjyt.  rend.,  97,  102 — 105). — It  has  been  shown  (Bull.  Soc.  Min., 
5,  214)  that  boracite  belongs  to  the  rhombic  system  at  the  ordinary 
temperature,  but  changes  to  the  cubic  system  at  about  265°  with 
absorption  of  heat  of  4' 77  cal.  for  1  gram,  and  retains  this  form  up  to 
the  melting  point.  Potassium  sulphate  behaves  in  a  similar  manner, 
passing  from  the  rhombic  to  the  hexagonal  system,  and  ammonium 
nitrate,  which  belongs  to  the  rhombic  system  at  the  ordinary  tem- 
perature, suddenly  changes  to  the  cubic  system  at  about  127°.  Silver 
iodide  is  dull  red  at  a  sufficiently  higli  temperature,  but  is  light 
yellow  at  the  ordinary  temperature,  and  Wernicke  has  shown  that  at 
138 — 138'5°  the  colour  suddenly  changes  from  deep  yellow  to  yellowish- 
white,  or  vice  versa,  according  as  the  temperature  is  rising  or  falling. 
By  examination  with  polarised  light,  the  authors  find  that  when  the 
silver  iodide  is  heated  it  suddenly  passes  from  the  hexagonal  to  the 
cubic  system,  the  change  taking  place  at  about  146°,  a  temperature 
not  very  far  removed  from  that  determined  by  Wernicke.  Measure- 
ments of  the  mean  specific  heat  of  the  iodide  between  different 
limits  of  temperature,  show  that  the  passage  from  the  hexagonal  to 
the  cubic  system  is  accompanied  by  an  absorption  of  heat  of  6" 8  cal. 
for  1  gram.  According  to  Zepharovitch  the  ratio  of  the  axes  in  the 
hexagonal  form,  h  :  a  ■=  1*2294  :  1.  In  the  cubic  form,  the  ratio  of 
the  tertiary  to  the  secondary  axis  will  be  h  :  a  ^  1"2247  :  1,  from 
which  it  appears  that  the  hexagonal  form  closely  approaches  the 
cubic  form,  and  that  at  the  point  of  change  from  one  form  to  the 
other  there  must  be  contraction  along  the  vertical  axis,  or  expansion 
along  the  horizontal  axes,  or  both.  This  contraction  and  expansion 
has  been  actually  observed  by  Fizeau,  and  may  be  regarded  as  pre- 
paratory to  the  change  of  crystalline  form.  It  follows  from  these 
facts  that  the  cubical  expansion  of  silver  iodide  ought  to  be  normal 
above  146°,  and  Rodwell  has  observed  that  the  iodide  experiences  a 
sudden  and  considerable  contraction  between  142"  and  145'5°,  but 
afterwards  expands  regularly  up  to  the  melting  point. 

C.  H.  B. 

Chlorides  of  Lime  and  Lithia.  By  K.  Kraut  {Annalen,  221, 
108 — 124). — This  communication  contains  no  new  experiments  ;  the 
author  merely  controverts  Lunge's  experiments  and  deductions  there- 
from as  to  the  constitution  of  bleaching  powder  and  the  so-called 
"  chloride  of  lithia."  V.  H.  V. 
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Separation  of  Gallium.  By  L.  de  Boisbaudran  (Compt.  rend., 
97.  66—67,  142—144). — From  Telluruim. — The  telluiium,  M-hicli 
must  be  in  the  state  of  tellurous  acid,  is  precipitated  by  hydrogen  sul- 
phide in  the  cold,  in  presence  of  a  considerable  quantity  of  free  hydro- 
chloric acid.  The  filtrate  is  concentrated  if  necessary,  heated  to 
boilin<j:,  and  treated  with  a  current  of  hydrogen  sulphide,  the  pre- 
cipitate of  tellurium  sulphide  being  filtered  off. 

From  Silicon. — The  solution  is  made  strongly  acid  with  hydro- 
chloric acid  (any  free  sulphuric  acid  having  been  previous^ly  neutra- 
lised), evaporated  to  dryness,  and  heated  for  some  time  at  120 — 125°. 
The  residue  is  moistened  with  strong  hydrochloric  acid,  and  the 
evaporation  and  ignition  repeated.  The  gallium  is  then  dissolved  out 
by  boiling  dilute  hydrochloric  acid,  the  solution  filtered,  and  the  silica 
washed,  first  with  dilute  hydrochloric  acid,  and  finally  with  water  ; 
the  last  traces  of  gallium  are  removed  from  the  silica  by  di.^solving  it 
in  potassium  hydroxide,  acidifying  with  hydrochloric  acid,  and  repeat- 
ing the  above  treatment. 

From  MolijhdenuDi. — (1.)  The  molybdenum  is  precipitated  in  the 
cold  by  hydrogen  sulphide  in  presence  of  a  considerable  quantity  of 
hydrochloric  acid,  the  precipitate  being  washed  with  dilute  hydro- 
chloric acid  saturated  with  hydrogen  sulphide.  The  filtrate  is  heated 
for  some  time  at  about  70 ',  then  boiled,  and  any  precipitate  which 
forms  is  filtered  off.  The  second  filtrate  is  concentrated,  and  again 
treated  in  the  same  way.  (2.)  The  solution  is  supersaturated  with 
ammonia,  mixed  with  ammonium  sulphide  in  excess,  gently  heated, 
and  then  acidified  with  hydrochloi'ic  acid,  heated  to  expel  hydrogen 
sulphide,  and  filtered.  The  filtrate  is  concentrated,  the  ammonium 
salts  destroyed  by  heating  with  aqua  regia,  and  the  solution  again 
treated  with  ammonium  sulphide.  The  molybdenum  sulphide  is  dis- 
solved in  aqua  regia,  and  the  precipitation  repeated  in  order  to  remove 
the  last  traces  of  gallium.  Before  applying  methods  (1)  and  (2) 
chlorides  and  lower  oxides  of  molybdenum  must  be  oxidised  by  means 
of  nitric  acid,  excess  of  the  latter  being  expelled  by  boiling  with 
hydrochloric  acid.  (3.)  The  solution  is  acidified  with  sulphui-ic  acid, 
mixed  with  a  .slight  excess  of  ammonium  sulphate,  and  the  gallium 
alum  precipitated  by  concentrating  the  liquid  and  adding  three  or 
four  times  its  volume  of  alcohol  of  85^.  The  alum  is  purified  by 
recrystallisation.  In  accurate  analyses,  the  greater  part  of  the  molyb- 
denum should  be  precipitated  as  sulphide  by  (1)  or  (2),  then  the 
greater  part  of  the  gallium  removed  as  alum,  the  last  traces  being- 
separated  from  the  concentrated  mother-liquor  by  (1)  or  (2). 

C.  H.  B. 

Salts  of  Aurous  Oxide  :  Colorimetric  Estimation  of  Gold.  By 
A.  Carxot  {Cnvipt.  rend.,  97,  16'J — 170). — When  an  aqueous  solution  of 
hydrogen  phosphide  is  added  gradually  to  a  very  dilute  solution  of  gold 
chloride,  either  alone  or  mixed  with  phosphoric  or  arsenic  acid,  a  rose 
coloration  is  produced.  It  would  appear  that  this  rose  coloration 
(this  vol.,  p.  115)  is  not  due  simply  to  a  complex  compound  of  aurous 
oxide  and  ferric  oxide,  but  is  produced  also  by  simple  salts  of  aurous 
oxide,  such  as  the  phosphate  or  arsenate.  The  presence  of  ferric 
oxide  apparently  increases   the    stability  of  these  salts,   for   if   any 
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foreign  salt  is  added  to  a  solution  of  the  rose-coloured  compound  free 
from  iron,  the  rose-coloured  compound  becomes  blue  and  yields  a 
slight  bluish  precipitate,  whereas  in  presence  of  iron  a  purple  pre- 
cipitate  is  formed,  which  can  be  dried  at  100°  without  alteration. 

This  reaction  furnishes  a  colorimetric  method  for  the  rapid  approxi- 
mate estimation  of  gold.  The  intensity  of  the  tint  given  by  the 
solution  under  examination  is  compared  with  that  of  solutions  of  gold 
containing  different  amounts  of  gold  in  a  constant  volume  (100  c.c.) 
of  liquid.  To  obtain  comparable  solutions,  the  neutral  solution  of 
gold  chloride  is  mixed  with  a  drop  of  hydrochloric  acid,  one  or  two 
drops  of  ferric  chloride,  and  a  few  drops  of  arsenic  acid,  and  then  diluted 
to  100  c.c.  A  small  quantity  of  zinc  powder  is  added,  the  liquid 
agitated,  allowed  to  clarify  by  standing,  and  the  clear  liquid  decanted 
off.  The  mineral  to  be  examined  is  finely  powdered,  dissolved  in 
aqua  regia,  the  solution  diluted,  filtered,  evaporated  twice  to  dryness 
after  addition  of  a  little  nitric  acid,  and  heated  to  dull  redness.  The 
residue  is  treated  with  chlorine-water,  which  leaves  the  ferric  oxide 
undissolved,  the  solution  is  filtered,  the  chlorine  expelled  by  boiling, 
and  the  solution  treated  as  above.  C.  H.  B. 

Action  of  Hydrochloric  Acid  on  Stannous  Sulphide.  By 
A.  DiTTE  (Cnmpt.  rend.,  97,  42 — 45). — Dry  hydrochloric  acid  gas  has 
no  action  on  crystallised  stannous  sulphide  at  the  ordinary  tempera- 
ture, but  on  gently  heating  it,  decomposition  commences,  and  stannous 
chloride  and  hydrogen  sulphide  ai-e  formed. 

Aqueous  hydrochloric  acid,  even  in  dilute  solutions,  attacks  crystal- 
lised stannous  sulphide  at  the  ordinary  temperature,  but  the  degree  of 
concentration  of  the  acid  has  great  influence  on  the  decomposition, 
the  phenomena  being  similar  to  those  observed  by  Berthelot  in  the 
case  of  galena  {Mecan.  Chim.,  2,  562).  Decomposition  takes  place 
with  a  solution  containing  8'3  per  cent,  of  acid ;  stannous  chloride 
and  hydrogen  sulphide  are  formed,  and  after  some  time  equilibrium  is 
established  under  somewhat  complex  conditions. 

When  hydrogen  sulphide  is  passed  into  a  solution  of  stannous 
chloride,  deep  brown  stannous  sulphide  may  be  produced,  but  in 
many  cases  the  precipitate  consists  of  brilliant  reddish-brown  mica- 
ceous plates  of  a  stannous  chlorosulphide,  which  is  decomposed  by 
hydrogen  sulphide  and  by  water.  The  heat  of  formation  of  this  com- 
pound is  probably  intermediate  between  that  of  stannous  chloride  and 
that  of  stannous  sulphide,  and  its  more  or  less  complete  decomposi- 
tion by  water  plays  a  part  in  the  establishment  of  equilibrium.  When 
hydrochloric  acid  is  brought  in  contact  with  an  excess  of  stannous 
sulphide,  or  when  hydrogen  sulphide  is  passed  into  a  solution  of 
stannous  chloride,  equilibrium  is  eventually  established  between  the 
hydrogen  sulphide  and  the  hydrochloric  acid,  the  relative  proportions 
of  the  two  bodies  depending  on  the  temperature.  The  conditions  of 
equilibriuai  are  complicated  by  the  fact  that  the  solubility  of  hydrogen 
sulphide  in  solutions  of  stannous  chloride  decreases  as  the  concentra- 
tion of  the  latter  increases.  If,  therefore,  a  dilute  solution  of  hydro- 
chloric acid  acts  on  stannous  sulphide,  a  small  quantity  of  hydrogen 
sulphide  is  liberated,  and  dissolves  in  the  liquid  without  saturating  it, 
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whilst  at  the  same  time  a  correspondingly  small  quantity  of  stannous 
chloride  is  formed.  If,  on  the  other  hand,  a  curi'ent  of  hydrogen 
sulphide  is  passed  into  a  sti"ong  solution  of  stannous  chloride,  in  which 
the  gas  is  almost  insoluble,  a  small  quantity  of  stannous  sulphide  is 
formed,  and  the  hydrochloric  acid  which  is  liberated  is  sufficient  to 
establish  equilibrium  with  the  small  quantity  of  hydrogen  sulphide  by 
which  the  liquid  is  satui-ated.  The  greater  part  of  the  stannous 
chloride  therefore  remains  unchanged.  If,  however,  the  experiment 
is  ari'anged  so  that  the  proportion  of  free  hydrogen  sulphide  is  the 
same  in  both  solutions,  the  proportion  of  hydrochloric  acid  will  also 
be  the  same  in  both,  and  equilibrium  will  be  established,  although  the 
two  solutions  contain  very  different  amounts  of  stannous  chloride.  It 
would  appear,  therefore,  that  the  stannous  chloride  plays  a  considerr 
able,  although  mainly  a  mechanical,  part  in  the  establishment  of 
equilibrium,  by  virtue  of  the  fact  that  its  presence  diminishes  the 
solubility  of  hydrogen  sulphide. 

No  hydrochloride  of  stannous  chloride  appears  to  exist.  When 
hydrochloric  acid  gas  is  passed  over  hydrated  stannous  chloride, 
SnCl2,2H20,  the  latter  melts  and  yields  an  acid  solution  of  stannous 
chloride,  and  a  new  hydrate,  SnCUjHjO.  The  same  hydrate  is  formed 
by  the  action  of  concentrated  aqueous  hydrochloric  acid  on  the 
hydrate,  SnC]2,2H20.  The  decomposition  of  stannous  sulphide  by 
hydrochloric  acid  is  also  materially  affected  by  the  temperature 
which  not  only  accelerates  the  action  of  the  acid,  but  at  the  same 
time  diminishes  the  solubility  of  the  hydrogen  sulphide. 

Hydrated  stannous  sulphide  is  attacked  by  hydrochloric  acid  at  the 
ordinary  temperature,  decomposition  taking  place  in  more  dilute 
solutions  and  with  greater  rapidity,,  than  in  the  case  of  the  anhydrous 
sulphide,  although  the  products  of  the  reaction  and  the  conditions  of 
equilibrium  are  the  same  in  both  cases. 

Similar  phenomena  are  observed  with  stannous  selenide.  Stannous 
telluride  is  decomposed  when  heated  in  a  current  of  dry  hydrochloric 
acid  gas,  but  is  not  attacked  by  the  aqueous  acid  in  concentrated 
solutions.  C.  H.   B. 

Antimony  Pentiodide.  By  J.  H.  Pendleton  (Chem.  Neivs,  48, 
97). — Evidence  of  the  existence  of  pentiodides  of  phosphorus  and 
arsenic  have  been  obtained  (Abstr.,  1881,  507;  and  Chem.  News,  44, 
194),  and  the  author  has  now  investigated  a  pentiodide  of  antimony. 

Pure  antimony  is  fused  with  excess  of  iodine  in  an  atmosphere  of 
an  inert  gas  in  a  sealed  tube,  and  the  mixture  is  kept  well  fused  for  an 
hour  or  two ;  the  tube  is  then  heated  at  130^  in  a  sulphuric  acid-bath, 
one  end  which  is  cooled  with  water  serving  to  collect  the  surplus 
iodine  which  distils  off.  The  residue  is  a  dark-brown  crystalline 
mass,  decomposible  by  water  or  long  exposure  to  moist  air.  It  melts 
at  78 — 79°,  but  is  very  unstable,  readily  undergoing  decomposition 
when  exposed  to  even  a  moderate  increase  of  tempei-ature.  Analytical 
results  correspond  "pretty  closely  to  the  formula  Sbls." 

Several  experiments  were  tried  in  which  the  temperature  of  the 
acid- bath  and  time  of  exposure  were  varied.  D.  A.  L. 
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Chromic  Acid  and  Hydrogen  Peroxide.  Bj  H.  Molssan 
{Gompt.  rend.,  97,  1)6 — 99).  The  dark-blue  compound  formed  by 
the  action  of  hydrogen  peroxide  on  chromic  acid  is  rapidly  decomposed 
by  water,  but  is  much  more  stable  in  ethereal  solution,  the  stability 
being,  however,  much  diminished  by  the  presence  of  a  small  quantity 
of  alcohol.  By  using  carefully  purified  ether  and  a  solution  of 
50  grams  of  potassium  dichromate  per  litre,  it  is  possible  to  obtain  at 
0°  an  ethereal  solution  of  the  dark-blue  compound  containing  0'5  per 
cent,  of  chromium.  This  solution  may  be  digested  over  calcium 
chloride,  and  can  be  kept  for  six  or  eight  hours  at  0°  without  under- 
going sensible  decomposition,  but  in  time  it  decomposes,  chromic  acid 
being  deposited  on  the  sides  of  the  tube.  Dilute  solutions  are  more 
stable  than  concentrated  solutions.  The  ethereal  solution  when  eva- 
porated at  —20°  in  a  vacuum  leaves  a  deep  indigo-blue  oily  liquid, 
which  readily  I'edissolves  in  ether.  In  contact  with  sodium,  it  evolves 
hydrogen,  and  when  only  very  gently  heated  it  rapidly  decomposes 
into  oxygen  and  chromic  acid.  The  volumes  of  oxygen  and  hydrogen 
given  off  correspond  with  the  formula  Cr03,H203 ;  it  would  therefore 
appear  that  the  blue  substance  is  a  compound  of  chromic  acid  and 
hvdrogen  peroxide.  The  ethereal  solution,  in  contact  with  phosphoric 
anhydride  or  other  dehydrating  agents,  is  rapidly  decomposed  with 
evolution  of  oxj-gen.  It  is  also  decomposed  by  acids,  bases,  lead 
dioxide,  carbon,  manganese  dioxide,  red  lead,  mercuric  oxide,  and 
sodium  :  in  the  last  case  with  evolution  of  a  mixture  of  hydrogen  and 
oxygen.  The  ethereal  solution  also  bleaches  the  skin  like  hydrogen 
peroxide. 

The  blue  compound  cannot  be  obtained  by  the  action  of  ozone  on 
chromic  acid,  and  it  is  only  formed  by  electrolysis  when  hydrogen 
peroxide  is  also  produced.  C.  H.  B. 

Reduction  of  Iron  Oxide  with  Carbonic  Oxide.  By  R.  Aker- 
MANN  and  Sarnstrom  (Divgl.  2^oh/f.  /.,  248,291 — 239). — Experiments 
on  the  reduction  of  ferric  oxide  prove  that  it  is  readily  converted 
into  ferrosoferric  oxide,  and  that  magnetite  parts  with  its  oxygen  to 
form  ferrous  oxide  more  easily  than  does  ferrous  oxide  to  yield  metallic 
iron.  One  volume  of  carbonic  oxide  diluted  with  20  volumes  of  car- 
bonic anhydride  reduces  ferric  oxide  to  ferrosoferric  oxide  at  450°. 
One  part  of  carbonic  oxide  with  2'1  parts  carbonic  anhydride  effects 
a  similar  reduction  at  300 — 350°.  By  raising  the  temperature  to 
8-:0 — 900°  1  volume  of  carbonic  oxide  to  2-6  volumes  carbonic  anhy- 
dride still  reduces  magnetite,  but  with  the  proportions  of  one  to 
three  this  is  no  longer  the  case  even  at  a  temperature  of  800°.  Ferric 
oxide  is  easily  reduced  to  magnetite  in  layers  2  mm.  thick  without 
any  further  reduction  taking  place  so  long  as  the  gaseous  mixture 
contains  at  least  three  volumes  carbonic  anhydride  to  one  volume  of 
carbonic  oxide.  Ferrous  oxide  is  easily  reduced  to  the  metallic  state 
at  850°  when  the  ratio  of  carbonic  oxide  to  anhydride  is  I  to  0'4. 
Experiments  were  made  to  oxidise  iron  by  heating  it  in  mixtures  of 
carbonic  oxide  and  carbonic  anhydride,  the  results  were  unsuccessful, 
however,  as  regards  the  production  of  ferrous  oxide.  The  reducing 
power  of  an  equivalent  of  carbonic  oxide  on  ferrous  oxide  does  not 


MINERALOaiCAL  CHEmSTRY.  21 

equal  the  oxidising  power  of  an  equivalent  of  carbonic  anhydride  on 
iron.  In  both  cases,  however,  an  increase  of  temperature  gives  rise 
to  increased  action.  To  reduce  magnetite  at  a  tempei-ature  of  350°  to 
feiTOUS  oxide,  the  quantity  of  carbonic  anhydride  must  not  exceed 
two  volumes  to  one  of  carbonic  oxide.  The  authors  find  that  for  the 
jiroduction  of  100  kilos,  iron  at  least  643  kilos,  of  carbon  in  the  form 
of  carbonic  oxide  are  required.  Much  less  than  this,  however,  is 
repeatedly  employed  in  blast  furnaces ;  it  follows  therefore  that  a  re- 
duction has  taken  place  by  the  carbon  as  such,  a  reaction  requiring 
a  higher  initial  temperature  than  the  reduction  with  carbonic  oxide. 
In  regard  to  the  consumption  of  fuel,  therefore,  very  little  sa^4ng  is  to 
be  anticipated.  D-  B. 


Mineralogical   Cliemistry. 


Minerals  of  the  Cryolite  Group  recently  found  in  Colorado. 
By  W.  Cross  and  W.  F.  Hillebrand  (Amer.  J.  Sci  [3],  26,  271— 
294). — Cryolite  and  several  allied  fluorides  have  been  recently  dis- 
covered in  the  Pike's  Peak  region,  Colorado.  The  country  rock  of 
the  whole  district  is  a  coarse  reddish  biotite  granite  of  the  Archtean 
formation. 

The  minerals  described  occur  in  two  veins  of  massive  white  quartz, 
about  one-third  of  a  mile  apart.  In  the  vein  designated  A,  cryolite, 
)iachnolite,  thomsenolite,  gearksutite,  prosopite,  and,  probably  ral- 
stonite  appear.  In  vein  B,  prosopite,  fluorite,  and  mixed  fluorides 
appear  intimately  associated  with  zircon,  kaolinite,  and  mica. 

The  cryolite  from  vein  A  is  of  a  faint  pink  colour,  and  contains  as  a 
visible  impurity  the  Fe^Os  represented  in  the  analysis — 


Fe.,03. 

Al. 

Ca. 

Na. 

H.O. 

F. 

Total. 

Sp.  gr. 

0-40 

12-90 

0-28 

32-40 

0-30 

53-55 

99-83 

2-972 

Previous  to  the  analysis  by  J.  Brandl  (Abstr.,  1882,  1176)  of  pac.li- 
uoUte,  carefully  selected  by  Groth,  pachnolite  and  thomsenolite  were 
considered  to  possess  the  same  chemical  composition.  The  results 
of  all  earlier  analyses  agree  very  well  with  the  formula 

NaF,CaF2,AlF3,H20, 

so  that  Brandl's  analysis  agreeing  with  the  formula  N'aP,CaFo,AlP3 
caused  great  surprise.  Groth  explained  the  supposed  anhydrous 
nature  of  pachnolite  by  assuming  that  the  mineral  analysed  was 
largely  coutaminated  with  thomsenolite,  but  as  the  percentage  of  water 
never  falls  below  7  per  cent,  in  any  of  the  analyses  published,  this 
assumption  necessitates  a  most  impi-obable  admixture  of  thom.senolite. 
All  the  analyses  made  by  tlie  authors  correspond  with  the  formula 
NaF.CaFjjAlFajHjO.  The  results  of  an  analysis  made  upon  crystals 
carefully  identified  as  pachnolite  by  the  rhombic  .section,  were  as 
follows  : — 
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Al. 

Ca. 

Na. 

HoO. 

r. 

Total. 

12-36 

18-04 

10-25 

8-05 

(51-30) 

100-00 

Hence  it  appears  that  the  paclinolite  from  Pike's  Peak  and  thomseno- 
]ite  are  identical  in  chemical  composition,  unless  the  fact  of  all  analyses 
of  thomsenolite  showing  slightly  more  water  than  that  required  for 
the  formula  NaF,CaF2,AlF3,H20,  may  indicate  a  partial  replacement  of 
fluorine  by  hydroxyl. 

In  small  cavities  in  the  massive  pachnolite,  a  mineral  was  found, 
occurring  sparingly  in  a  few  specimens,  which  seemed  to  be  different 
from  any  known  species.     The  analysis  gave — 


Al. 

Ca. 

Mg. 

K. 

Na. 

F. 

Total. 

1-40 

0-72 

0-22 

28-94 

9-90 

46-98 

98-16 

from  which  may  be  deduced  a  formula  analogous  to  that  of  cryolite» 
in  which  about  two-thirds  of  the  Na  is  replaced  by  K.  The  authors 
are  of  opinion  that  this  mineral  and  ralstonite  are  not  identical,  but 
further  investigations  will  be  made  as  soon  as  better  material  can  be 
obtained  for  examination. 

Gearhsutite  is  abundant  among  the  minerals  from  this  locality.  It 
is  made  up  of  exceedingly  minute  colourless  needles,  and  resembles 
kaolin  in  a  remarkable  degree.  The  analytical  results  obtained  were 
as  follows : — 

Loss 
Al.  Ca.  Na.  K.  HoO.  F.        as  oxvgen.     Total. 

15-31       22-30      0-10      0-04       15-46       42-07      4-72       100-00 

In  this  Journal  (Trans.,  1883,  140)  Flight  described  a  mineral 
obtained  from  the  cryolite  bed  of  Greenland,  which  he  considered 
new,  and  named  evigtokite ;  but  from  the  agreement  of  his  analyses 
with  those  previously  published,  the  similarity  in  occurrence  and 
physical  characteristics,  there  can  hardly  exist  a  doubt  that  Flight 
analysed  gearksutite.  The  name  evigtokite  should  therefore  be 
dropped. 

The  rare  mineral  prosojjife  is  more  frequent  in  vein  B  than  in 
vein  A.     The  analytical  results  obtained  were  as  follows : — 


Loss 

Al. 

Ca. 

Mg. 

Na. 

H.O. 

F. 

as  oxjgen.     Total. 

22-17 

17-28 

0-17 

0-48 

13-46 

3318 

13-26       100-UO 
B.  H.  B, 

Stibnite  from  Japan.  By  E.  S.  Dana  (Amer.  J.  Sci.  [3],  26, 
214 — 221). — In  the  size  and  beauty  of  the  crystals,  and  in  the  great 
complexity  of  their  form,  the  Japanese  stibnite  far  exceeds  specimens 
from  other  localities.  The  finest  specimens  known  to  the  author  are 
those  recently  acquired  by  the  Tale  Museum.  They  were  obtained 
from  Mount  Kosaug,  near  Seijo,  in  South  Japan.  They  are  of  re- 
markable size.  A  simple  group  consists  of  two  prismatic  crystals, 
with  vertical  axes  nearly  parallel ;  the  longer  of  the  two  measures 
22  inches,  and  the  other  15  inches  in  length,  the  thickness  varies 
from  1^  to  2  inches.     The  lustre  is  very  brilliant,  and  can  be  compared 
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only  with  tliat  of  higlily  polished  steel.  The  complexity  of  form 
observed  among  Japanese  stibnites  is  their  most  remarkable  eharactpr. 
Previous  to  1864  but  16  planes  had  been  identified.  Kreniier  (Ber. 
Wien.  Akad.,  IS'S-t,  436)  added  28  new  planes,  and  Seligmann  (Jahrh. 
f.  ^[^n.,  1880,  1,  135)  added  one  more.  Of  these  45  planes,  30  haAe 
been  observed  on  the  Japanese  crystals,  and,  in  addition  to  these, 
40  new  planes  have  been  determined,  thus  increasing  the  list  to  85. 
This  list  could  be  considerably  enlarged  if  the  planes  admitting  cf 
only  doubtful  determination  were  to  be  added.*  B.  H.  B. 

Gibbsite  from  Brazil.  By  W.  C.  Eustis  (Chem.  News,  48,  98). 
— The  specimen  examined  had  a  dark-coloured  incrustation  containing 
iron,  a  little  manganese,  and  traces  of  nickel  and  cobalt.  The  mineral 
was  greyish-white  to  nearly  colourless,  the  surface  was  mammillary, 
and  the  structure  radiate  or  fibrous.  Lustre,  sub- vitreous  or  slightly 
silky  in  some  parts ;  hardness,  3  ;  sp.  gr.,  2'4.  Before  the  blowpipe 
it  whitens,  and  loses  water,  but  does  not  fuse.  Analj^sis  yielded  the 
following  results : — 

AI2O3.  H2O.  FeoOj.  CaO.  MgO.  Si02.  Total. 

63-81        35-85        0-49        0-30        0-03        0-20  =  100-68 
No  aluminium  phosphate  could  be  detected.  D.  A.  L. 

Corundum  Gems  in  India.  By  C.  U.  Shepard  (Amer.  J.  Sci. 
[3],  26,  339 — 340). — A  remarkable  deposit  of  sapphire  and  ruby  has 
been  discovered  at  Sungchang  in  the  Himalaya  Mountains.  Tlie 
matrix  is  a  schistose  or  slaty  rock,  and  the  vein  consists  of  quartz, 
amethyst,  and  several  varieties  of  corundum,  all  beautifully  crystal- 
lised. In  addition  to  these,  massive  corundum,  chlorite,  and  a  little 
magnetite  also  occur.  There  is  a  great  analogy  in  the  mode  of  occui*- 
rence  and  other  particulars  between  the  crystals  found  in  India  and 
those  produced  at  several  of  the  American  localities,  notably  at  the 
Laurens  district,  S.  Carolina;  Pelham,  Mass.,  and  Burke  Co., 
N.  Carolina.  The  resemblances  are,  in  fact,  sufficiently  important  to 
lead  to  the  belief  that  valuable  corundum,  gems  may  yet  be  found  in 
the  United  States.  B.  H.  B. 

Cassiterite,  Spodumene,  and  Beryl  from  Dakota.  By 
W.  P.  Blake  {Amrr.  J.  So'.  [3],  26,  235). — Cassiterite  has  been  dis- 
covered in  the  central  region  of  the  Black  Hills,  Dakota,  in  a  mass  of 
coarsely  crystalline  granite.  The  felspar,  quartz,  and  mica  are  in 
unusually  large  crystals ;  and,  in  addition  to  these  minerals,  there  is 
an  abundance  of  spodumene  in  gigantic  crystals  ranging  from  2  to  6 
feet  in  length,  and  8  to  20  inches  in  diameter.  In  the  midst  of  the 
spodumene  and  felspar  crystals,  the  first  mas.ses  of  tin-ore  were 
found.  The  chief  associate  of  the  tin-ore  is  a  dense  aggregation  of 
small  mica  crystals.     At  another  locality,  where  muscovite  mica  has 

•  Since  the  above  memoir  was  published,  a  much  finer  fjroup  of  Japanese  stibnite 
crystals  has  been  pun-liased  from  Mr.  ilen.-on  for  the  Britisli  Museum.  The  group 
consi:*ts  of  120  crystals  from  0'5  to  2  b  inches  wide  and  13  inches  long ;  weiglit, 
150  lbs.— 13.  H.  B." 
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Deen  mined,  the  author  found  large  crystals  of  beryl  embedded  in 
quartz.  B.  H.  B. 

Descloizite  from  Mexico.  By  S.  L.  Penfield  (Amer.  J.  Sci.  [3], 
26,  361 — 365). — The  mineral  analysed  was  said  to  be  frora  Zacatecas, 
Mexico.  In  all  physical  properties  it  seeras  to  be  identical  with  trito- 
chlorite  recently  described  by  A.  Frenzel  (Abstr.,  1882,  473).  The 
analytical  results  obtained  are  given  under  I.  Frenzel's  analysis  of 
tritochlorite  is  also  given  (II)  for  comparison :— 


Y0O5.          A^aOj.         P0O5.           PbO.           CuO.            ZnO. 

I.. 

...    18-95         3-82         0-18        54-93         6-74         12-24 

II. . 

....    24-41         3-76          —          53-90         7-04         1106 

FeO.           HoO.          SiOo.          Total.          Sp.  gr. 

1 0-06         2-70        0-12         99-74         6-20 

II —           —           —         100-17         6-25 

The  minerals  have  the  same  density,  and  are  alike  in  many  parti- 
cuhirs,  but  it  seems  Lardly  probable  that  Frenzel  could  have  overlooked 
2-70  per  cent,  of  water.  The  difference  in  the  percentage  of  vanadic 
acid  is  also  considerable.  B.  H.  B. 

Manganese  Ores.  By  M.  Lill  and  L.  Schneider  (Dingl.  polyt. 
J..  248,  471). — The  authors  have  analysed  the  following  samples  of 
manganese  ores  from  Bukowina : — I.  From  Upper  Arschitza;  II. 
Lower  Arschitza,  and  III  and  IV,  from  the  mines  Theresia  and 
Schara.     The  following  results  were  obtained : — 

I.                     II.  III.  IV. 

MnO 0-82  1-94  0-67  1-49 

Mn^Os  ....  8-20  7-60  8-79  7-(»l 

MnOs   ....  54-27  39-58  5252  47-14 

FeO 0-77  0-65  0-30  0-51 

Fe.,03   ....  16-71  27-34  16  27  1278 

ALOa    ....  0-46  1-73  202  U'SS 

CaO 1-08  1-03  1-80  3-50 

MgO     0-47  0-28  0-30  0-57 

BaO traces               —  traces  — 

CuO traces  0-004  traces  0-006 

Co     traces  traces  traces  — 

Alkalis....  0-48  0-38  0-30  0-41 

SiO., ,  10-95  13-00  10-90  18-10 

SO3    traces  0-094  0-08  traces 

P.O. 0-842  1-111  0-53  0-t)3 

CO,    —                     —  traces  0-18 

H,0 5-25  5-55  5-25  650 


100-302        100-289 


99-73 


99-679 
D.  B. 


Native   Ferrous   and  Aluminium   Sulphate   from    Mexico. 

By  T.  P.  LiPPiTT  {Cliem.  News,  48,  98). — The  specimen  was  a  com- 
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pact  mass  of  flexible  fibres  resembling  asbestos.  It  was  of  a  pale 
greenish-white  colour,  and  had  a  silky  shining  lustre.  Hardness,  2  ; 
sp.  gr.  189.  AVhen  heated  in  a  glass  tube,  it  gave  off  acid  water. 
A  small  quantity  of  gypsum  was  intermixed  with  the  mineral,  which 
was  otherwise  quite  homogeneous.  The  minei'al  is  soluble  in  water, 
and  yielded  on  analysis  the  following  numbers  : — 


(ferrous) . 

AI. 

Ca. 

SO,. 

HoO. 

Total. 

7-61 

4-92 

0-52 

41-59 

43-60    = 

=    98-44 

The  iron  is  all  ferrous.  Subtracting  the  constituents  of  gypsum 
from  the  results  the  formula  re3"Al4(S04)u(H20)5  is  obtained,  which 
would  be  equal  to  a  mixture  of  2  mols.  of  halotrichite  +  1  mol. 
melantrite. 

2{Fe"Al2(S004.(H.O)2o}  +  Fe"S04(H,0)v. 

D.  A.  L. 

Occurrence,  Association,  and  Probable  Mode  of  Formation 
of  Barytes,  Celestine,  and  Anhydrite.  By  Dieulafait  {Compt. 
rend.,  97,  51—53). 

Barijtes  is  generally  found  associated  with  metallic  ores  containing 
sulphur,  the  metals  present  in  these  ores  being  antimony,  arsenic, 
lead,  silver,  mercury,  copper,  cadmium,  bismuth,  zinc,  and  manganese. 
With  the  exception  of  the  last  two  these  metals  have  a  strong  attrac- 
tion for  sulphur;  they  are  precipitated  by  hydrogen  sulphide  from 
acid  solutions,  and  they  are  generally  found  in  nature  in  the  form  of 
sulphides,  which  appear  to  be  their  most  stable  compounds.  Zinc 
is  frequent!}'  found  as  sulphide,  but  its  most  stable  form  is  the 
oxide,  although  the  tendency  of  the  natural  sulphide  to  pass  into  the 
state  of  oxide  does  not  appear  to  be  very  great.  The  most  stable  form  of 
manganese  is  the  dioxide.  Some  of  the  sulphides  with  which  barytes 
is  associated  are  very  volatile,  others  are  decomposed  when  heated  in 
presence  of  air  (which  generally  has  access  to  metallic  veins),  and  all 
are  decomposed  when  fused  with  alkaline  chlorides.  These  and  other 
facts  shoAv  that  tlie  barytes  and  the  minerals  with  which  it  is  associated 
have  never  been  subjected  to  the  action  of  even  a  moderately  high 
temperature,  and  have  certainly  not  been  formed  in  contact  with  the 
fused  alkaline  chlorides. 

Celestine,  unlike  barytes,  is  generally  found  in  saliferous  deposits, 
in  which  it  is  associated  with  gypsum  and  rock-salt,  and  it  exists  in 
small  quantities  in  the  gypsum  of  such  deposits.  If  the  gypsums  are 
rich  in  organic  matter,  as  is  the  case  in  all  those  in  which  free  sulphur 
is  found,  polysulphides  of  calcium  and  strontium  are  formed  in  the 
interior  of  the  rock.  These  polysulphides  are  dissolved  and  washed 
out  by  percolating  water,  and  when  brought  in  contact  with  the  air 
they  are  decomposed,  with  formation  of  calcium  sulphate,  calcium 
carbonate,  strontium  sulpliate,  and  free  sulphur,  and  the  frequent 
occuirence  of  crystals  of  celestine  on  the  surface  of  crystals  of  sulphur 
shows  that  the  former  must  have  been  deposited  at  a  temperature 
below  the  melting  point  of  the  latter. 

Aiihytlrite  frequently  alternates  with  gypsum,  which  agrees  with 
Gorgeu's  hypothesis,  but,  on  the  other  hand,  it   is  quite  as  common 
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in  gypsum,  especially  in  tlie  triassic  deposits  in  the  sontli-east  of 
France,  where  the  anhydrite  often  passes  insensibly  into  gypsum.  It 
cannot  be  supposed  that  the  anhydrite  alternating  with  gypsum  has 
been  deposited  from  fused  sodium  chloride,  since  the  gypsum  begins 
to  lose  its  water  even  below  100".  ]t  would  appear,  therefore,  that 
Gorgeu's  hypothesis  cannot  be  accepted  as  an  explanation  of  the 
mode  of  formation  of  barytes,  celestine,  and  anhydrite  existing  in 
veins  and  in  saliferous  deposits,  although  it  may  be  of  value  in  con- 
sidering" the  chemical  changes  which  accompany  volcanic  action. 

C.  H.  B. 

New  Locality  of  Chalchuite.  By  W.  P.  Blake  {Amer.  J.  Sci. 
[3],  25,  197 — 200). — The  occurrence  in  ISTew  Mexico  of  a  green  tur- 
quoise, chalchuite,  has  already  been  described  by  the  author  (^Amer. 
J.  Sci.,  1858,  25,  227).  Chalchuite  also  occurs  in  Cochise  County, 
Arizona,  in  an  outlying  ridge  of  the  Dragoon  Mountains,  now  known 
as  "  Turquoise  Mountain."  The  mineral  is  identical  in  appearance  with 
the  New  Mexican  variety.  It  is  of  a  light  green  colour,  with  a  sp.  gr. 
of  2"71 — 2'82.  It  is  peculiarly  interesting  archEeologically.  It  was  in 
general  use  among  the  Aztecs  before  the  arrival  of  the  Spaniards,  and 
the  author  proves  its  identity  with  the  callais  or  callaina  of  Pliny. 

B.  H.  B. 

Scovillite,  a  new  Phosphate  of  Didymium,  Yttrium,  and 
other  rare  Earths  from  Salisbury,  Conn.  By  G.  J.  Brush  and 
S.  L.  Penfield  (Amer.  J.  Sci.  [3],  25,  459 — 463). — This  mineral  was 
discovered  by  J.  S.  Adam,  occurring  sparingly  as  an  incrustation  on 
.■^orae  of  the  iron  and  manganese  ores  from  the  Scoville  ore  bed.  The 
incrustation  is  one-sixteenth  of  an  inch  in  thickness,  and  is  frequently 
botyroidal  or  stalartitic.  It  is  of  a  pink  to  yellowish-white  colour, 
and  presents  a  radiated  fibrous  structure.  H.  =  3"5.  Sp,  gr.  3'94 — 
4'01.     The  results  obtained  on  analysis  were  as  follows  : — 

P.O5.  YsOa  +  ErPs.      La.Oa +  01003.  FeaOa.  Combined  HjO. 

24-94  8-51 '  55-17  0*25  5-88 

H.O  lost  at  100°.  CO2.  Total. 

1-49  3-59  99-83 

The  presence  of  the  carbonate  is  regarded  as  due  to  an  admixture 
of  lanthanite,  (La,Di)>(C02)3,9H.iO.  The  mineral  as  analysed  is  calcu- 
lated to  be  a  mixture  of  17-04  per  cent,  of  lanthanite,  and  82-79  per 
cent,  of  the  new  phosphate,  R2(P04)o,H>0.  Calculating  the  82-79  per 
cent,  of  Scovillite  up  to  100  per  cent.,  we  obtain — 


P205. 

(YEr)A- 

(LaDi)203. 

Fe^Oj. 

HoO. 

Total. 

30-12 

10-28 

55-73 

0-30 

3-57 

100-00 
B.  H.  B, 

Analyses  of  Lithiophillite.  By  S.  L.  Penfield  (Amer.  J.  Sci.  [3], 
25,  170). — The  author  has  already  published  analyses  of  triphyllite 
and  lithiophillite  from  the  various  known  localities  (Abstr.,  1879, 
095).     He  now  adds  to  these  two  analyses,  one  of  lithiophillite  from 
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Norway,  Me  (I),  the  other  (II)    of  a  variety  from  Branchville,  Conn. 
The  results  obtained  were  : — 


I. 
II. 


Sp.  gr. 
3-398 
3-504 


I. 
II. 


P2O5. 
44-40 
44-93 

]sra,o. 
o-i4 

0-21 


FeO. 

8-GO 
16-36 

HoO. 
1-19 

0-54 


MnO. 

35-98 

28-68 


CaO. 

0-78 
0-05 


LLO. 

8-50 
8-59 


Gangue.  Total. 
0-12  99-71 
0-13         99-39 


These  analyses  fully  substantiate  the  formula  Li(MnFe)P04, 
already  made  out  for  the  species.  B.  H.  B. 

Determination  of  Alkalis  in  Lepidote  from  India.  By  M. 
Page  [Chem.  Keus,  48,  109 — 110). — The  mineral  examined,  of  a  lead 
grey  colour,  was  found  in  granite  associated  with  a  violet-red  lepidote, 
quartz,  and  occasionally  tinstone.  The  total  alkalis  and  sodium  and 
potassium  were  determined  in  the  usual  way  ;  Hthium  was  determined 
as  phosphate ;  rubidium  by  fractional  precipitation  with  platinic  chlo- 
ride and  numerous  washings  with  boiling  water.  The  results  per 
cent,  are : — 


K2O. 

8-595 


Li.O. 
1-754 


NaoO. 
0-609 


Kb.O. 
0-070 

D.  A. 


Topaz  from  Maine,  U.S.  By  C.  M.  Bradbury  (Chem.  Netvs,  48, 
109). — The  sample  examined  consisted  of  large  colourless  translucent 
topaz  crystals ;  sp.  gr.  3-54.  An  analysis  yielded  the  following 
Hgures:—Al  27-14;  Si  14-64;  F  29-21 ;  0  28-56;  total,  99-55.  This 
is  very  anomalous,  as  three-quarters  and  not  half  the  oxygen,  corre- 
sponding -n^th  silicon,  is  replaced  by  fluorine  in  ordinary  topaz. 
Berzelius's  analytical  method  was  employed.  D.  A.  L. 

Analyses    of   Franklinite    Ores   from    Ne-w  Jersey.     By  P. 

RiCKtiTd  {Dinjl.  ^objt.  J.,  248,  523). 

I.  II.  III.              IV. 

SiOj 11-85  11-59  8-64  1070 

ZnO 34-13  40-83  34-70  3309 

FeO,  Fe,03,  and  FcjOi  2848  2994  2834  31  05 

AI.O3    0-58  traces  traces  traces 

MnO 14-13  8-35  15-50  15-51 

CaO 5-51  4-16  570           459 

MgO 013  0-79  1-44          027 

CO., 4-96  4-12  6-26          438 

Cu 0-07  —  traces  traces 


99-84        99-78       100-48        99-59 
The  following  composition  corresponds  with  the  latter  analysis  :- 
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Franklinite 51-51 

Red  zinc  oxide 6-40 

Rhodonite 11-13 

Willemite    20-23 

Manganese  carbonate    1-24 

Limestone 8-76 


99-27 
Analysis  of  the  most  imjoortant  constituents  gave  :— 


Zintite. 

Franklinite. 

Willemite. 

ZnO....    95-20 

ZnO....    20-72 

ZnO....    69-97 

MnO  .  . .     3-19 

MnO  .  . .    12-72 

MnO...      1-14 

FesOi...    63-90 

re304 . . .   traces 
SiOa  .  . .    16-81 
D.  B 

Chrysocolla  from  Arizona.  By  W.  C.  Eustis  (Ghem.  News,  48, 
109). — The  specimen  for  analysis  was  associated  with  a  bluish-green 
variety  of  chrysocolla,  and  with  much  carbonate.  The  sample  analysed 
was  emerald -green,  transparent,  and  pseadomorphous,  with  vitreous 
lustre.  Sp.  gr.  2-3 ;  hardness,  3-5.  Analysis  yielded  CuO,  32-22 ; 
SiOo,  34-08  ;  H2O,  31-65  ;  total,  98-95.  These  figures  approximate  to  the 
formula  3CuO,4SiOo,13H20,  which  corresponds  with  some  specimens 
of  chrysocolla  of  the  constitution  CuSi03,3H20,  in  which  one  quarter 
of  the  copper  is  replaced  by  hydrogen ;  the  mineral  analysed  may  be 
looked  upon  as  a  copper  hydrogen  silicate.  D.  A.  L. 

Rocks  of  the  Yello-wstone  Park.  By  W.  Beam  {Amer.  J.  8ci. 
[3],  25,  106).  _  _ 

1.  Porplnjritic  Ohsidian. — Colour  greenish-black,  semi-transparent. 
H.  =  6.     Sp.  gr.  =  2-4.     The  anally  sis  gave  — 

AI.1O.J  and 


SiO.,. 

Fe.Oa. 

CaO. 

MgO. 

Na„0. 

KaO. 

HoO. 

Total. 

77-00 

13-40 

1-25 

1-19 

3-43 

3-62 

0-70 

100-59 

2.  Pebble  of  quartz  trachyte  covered  vjith  a  dejwsit  froni  Echinus 
Geyser. — The  pebble  analysed  was  about  1-5  inches  in  diameter,  of  a 
light  fawn  colour,  and  contained  small  masses  of  colourless  silica.  The 
analytical  results  were  as  follows  : — 


SiOo. 

AI2O3  +  FesOg. 

CaO. 

MgO. 

K.,0. 

NaoO. 

H.O.        Total. 

77-90 

14-55 

0-40 

trace 

4-63 

2-10 

1-00      100-58 
B.  H.  B. 

Volcanoes  of  Northern  California,  Oregon,  and  Washington. 

By  A.  Hague  and  J.  P.  Iddings  {Amer.  J.  Set.  [3],  26,  222—235).— 
During  the  year  1870  the  geologists  attached  to  the  Geological  Explo- 
ration of  the  Fortieth  Parallel,  made  a  preliminary  survey  of  the 
extinct  volcanic  cones  of  Noi'tli  California,  Oregon,  and  Washington, 
but  a  further  study  was  never  undertaken.  As  the  rock  specimens 
then  collected  may  be  considered   as  representing  the  principal  types 
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of  the  ejected  lavas,  a  large  number  of  thin  sections  have  recently 
been  made,  and  their  microscopic  examination  has  been  followed  up 
by  chemical  investigation. 

The  four  great  cones,  Lassen's  Peak,  Mt.  Shasta,  ]\It.  Hood,  and 
Mt.  Ranier,  which  may  be  taken  as  typical  of  the  chain,  are  all  ande- 
site  volcanoes,  with  extrusions  of  basalt.  Similar  vai-iations  in 
mineral  composition  and  minute  details  of  structure  are  found  at 
each  of  tlie  volcanoes.  All  the  rocks  from  these  volcanoes  may  be 
classified  under  the  heads  of  basalt,  hypersthene-andesite,  hornblende- 
andesite,  and  dacite. 

Hijpersfhene-ajidesife. — These  rocks  are  generally  very  porous, 
varying  in  colour  from  blue-black  to  steel-grey.  They  occur  in  all 
stages,  from  crystjilline,  dense  forms  to  glassy  pumice.  They  are 
generally  crowded  with  very  small  porphyritic  crystals,  of  which  the 
felspars  are  the  most  noticeable,  the  iron  magnesium  silicates  being  more 
apparent  in  the  light-coloured  varieties.  A  complete  chemical  analysis 
is  given  (I)  of  a  pumice  from  which  the  hypersthene  was  extracted. 
The  ground-mass  is  an  almost  pure  glass,  and  the  microscope  shows  that 
the  hypersthene  was  the  first  of  the  essential  minerals  to  crystallise 
out  from  the  original  magma.  The  analysis  of  this  pumice  does  not 
very  materially  differ  from  the  analysis  of  the  more  compact  lavas. 
After  separating  the  heavier  minerals  from  the  felspar  and  glass,  the 
latter  were  subjected  to  Thoulet's  solution,  in  order  to  isolate  the 
glass  from  the  felspar.  Two  separations  of  felspar  were  obtained, 
one  with  sp.  gr.  from  266 — 2*68,  and  the  other  from  2'64 — 2'66. 
Analyses  of  these  are  given  (III  and  IV).  These  probably  represent 
the  same  felspar  rendered  impure  by  foreign  ingredients.  An  analysis 
of  the  glass  which  forms  the  base  of  the  pumice  is  given  under  V. 
Sp.  gr.  =  2-29. 

I.  II.  III.  IV. 

SiOo 6200  50-33  56-41  5695 

AUOs    17-84  0  97  27-39  2747 

FeO 4-40  22-00  069  trace 

CaO 5-37  1-88  9-87  910 

MgO 2-64  23-29  0-09  0-02 

K^O 1-47  —  0-36  0-48 

Na^O     4-29  —  5-43  5-78 

MnO trace  064  —  — 

TiOa 0-]7  —  —  — 

P0O5 0-29  _  _  _ 

Ijrnitiou    1-66  —  —  — 


Total    ....    100-13     .    99-11       100-24        99-80 

Dacite. — Thi.s  rock  occurs  near  the  highest  point  of  Lassen's  Peak. 
It  is  probably  the  most  recent  extrnsion  from  the  peak,  and  is  quite 
unlike  the  rocks  ol)tained  from  the  other  volcanoes.  The  specimens 
vary  from  a  moderately  compact  rock  to  others  of  a  pumice-like  cha- 
racter. The  rock  is  composed  of  quartz,  mica,  hornblende,  and 
plagioclase,  and  is  from  6 — 9  per  cent,  richer  in  silica  than  the  pre- 
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vailing  rocks  of  the  four  main  cones  (Analysis  VI).  Analyses  of  the 
felspar  (VII)  and  of  the  glass  (VIII)  are  given.  The  felspar  is  pi-o- 
bablj  a  mixture  of  andesine  and  oligoclase. 

V.               VI.  VII.  VIII. 

SiO, 69-94         60-36  6o-;7  76-75 

AUOs    lo-63         16-23  21-51  1232 

FelOa    —             0-88  —  — 

Feb 1"89           1-53  trace  136 

CaO 2-49          3-17  5-72  118 

MgO 0-28          1-34  —  — 

K.O 2-85           3-02  0-83  3-98 

Na.,0 3-83          4-06  5-92  3-55 

Ignition    325           0-45  0-34  0-54 

Total    ....    100-16       100-04       100-09        99-68 

The  four  types  of  rocks,  basalt,  hypersthene-andesite,  hornblende- 
andesite,  and  dacite,  exhibit  four  well  characterised  groups,  but  they 
are  not  sharply  defined  and  distinct  forms,  as  between  any  two  in  the 
series  all  possible  intermediate  varieties  exist.  B.  H.  B. 

Meteoric  Iron  from  Georgia.  By  C.  U.  Shepard  (Amer.  J.  Sci. 
["31,  26,  330 — 338). — The  mass  here  described  was  found  in  1879 
about  14  miles  north-east  of  Dalton,  "Whitfield  Co.,  Georgia.  It 
weio-hed  117  lbs.  Its  shape  is  somewhat  that  of  a  pear.  The  surface 
is  black  and  very  little  oxidised.  The  sp.  gr.  is  7-986,  which  is  some- 
what higher  than  is  usual  in  meteoric  iron.  The  analysis  gave  the 
following  results  : — 

Fe.  Ni.  Co.  Total. 

94-66  4-80  0-34  99-80 

with  traces  of  phosphorus,  chromium  and  manganese. 

B.  H.  B. 

Geyser  Waters  and  Deposits.  By  H.  Leffmaxn  (Amer.  J.  Sci. 
[3],  25,  104 — 105). — The  specimens  from  which  the  following  ana- 
lyses were  made  were  collected  from  the  Yellowstone  Park  in  1878. 
Most  of  the  geysers  and  hot  springs  are  siliceous,  and  in  most  of  the 
waters  examined  the  silica  is  in  the  free  condition.  All  the  results 
are  given  in  grains  to  the  imperial  gaUon : — 

1.  Pearl  Geyser. 

CdS04.  SaSOi.  NaCl.  SiOj.  Total. 

1-40  1-89  61-39  7-84  72-52 

At  the  bottom  of  the  bottle  containing  this  water  was  a  quantity  of 
gelatinous  matter,  which  was  found  on  analysis  to  be  composed  of 
79-1  per  cent.  SiOo  and  49  H2O,  together  with  traces  of  AI2O3, 
Fe^Os,  and  CaO. 

2.  Jug  Spring. 

C&CO3.         Isa-^COa.        ira-.S04.  NaCl.  SiOa.  Total. 

0-79  4914  2-12  31-57  14-56  98-18 


MIXERALOGICAL  CHEMISTRY.  ol 


3.  Opal  Spring. 

NaCl. 

CaS04. 

CaClo. 

SiO.,. 

Total. 

72-18 

3-22 

4-06 

53-76 

143-22 

This  is  not  a  geyser  but  a  spring  having  the  temperature  of  90°  F. 
The  water  is  opalescent. 

4.  Deposit  from  Bronze  Spring. — This  occurs  in  convoluted  layers 
with  bronze-coloured  surfaces  and  fawn-coloured  streak,  H.  =  5-5. 
The  results  obtained  on  analysis  were  as  follows : — 


SiOo. 

and  ALOs. 

Organic  matter 
and  water. 

83-i 

1-2 

13-6 

B.  H. 

B. 

Solid  and  Gaseous  Constituents  of  Sea  Water  and  Oceanic 
Deposits.  By  H.  Tonroe  and  L.  Schmelck  (Bied.  Centr.,  1883,  217 
— 231). — These  investigations  were  made  by  the  Norwegian  North 
Atlantic  Expedition  in  1876-78,  when  a  tract  of  ocean  lying  between 
60°  and  80°  N.  and  12"— 37°  E.  was  examined. 

Solid  Constituents. — There  is  but  very  little  variation  of  the  sp.  gr. 
found  ;  a  few  samples,  however,  were  much  lighter,  but  this  Avas  due 
to  the  neighbourhood  of  ice,  or  river  mouth,  as  the  solids  still  bore  a 
constant  ratio  to  one  another.  As  regards  the  percentages  of  chlo- 
rine, lime,  magnesia,  and  sulphuric  acid  present  in  water  taken  from 
various  depths,  they  remain  practically  constant,  neither  are  they 
affected  by  the  latitude ;  in  those  cases  in  which  potassium  has  been 
estimated  (as  chloride)  no  variation  has  been  found.  The  authors 
found  only  0-0025  gram  per  100  c.c.  of  or  ganicmatter,  and  no  hydrogen 
sulphide.  When  sea  water  is  boiled,  the  evaporated  water  being  con- 
stantly replaced,  all  the  carbonic  anhydride  is  expelled,  and  a  precipi- 
tate of  magnesium  salt  free  from  lime  is  formed;  but  if  on  the  con- 
trary, the  water  be  evaporated  to  say  one-half,  only  part  of  the  gas  is 
driven  off,  and  the  precipitate  consists  of  calcium  carbonate  and 
gypsum  ;  in  both  cases  tlie  water  becomes  alkaline  ;  further  concen- 
tration causes  the  precipitation  of  gypsum  and  sodium  chloride,  the 
mother-liquor  containing  all  the  magnesium  and  potassium  salts. 

Air  ill  Sea  Water. — Jakobsen  in  1871-72  found  less  oxygen  at  lower 
depths  than  at  the  surface. 

Buchanan  found  the  percentage  of  oxygen  in  surface  water  to  vary 
with  the  latitude :  so  do  the  authors,  obtaining  33-93  per  cent, 
(mean)  in  the  German  Ocean,  34-94  per  cent,  in  latitude  50 — 70°  N., 
and  35-54  per  cent,  in  latitude  70 — 80°. 

As  these  results  do  not  tally  with  those  obtained  by  Bunsen,  who 
states  that  the  composition  of  the  absorbed  air  is  constant  for  all  tem- 
peratures :  experiments  to  elucidate  the  question  were  made,  and  the 
conclusion  arrived  at  was,  tliat  seeing  that  the  percentage  of  nitrogen 
was  normal,  there  must  be  some  unknown  factor  which  causes  the 
water  to  be  supersaturated  with  oxygen. 

When  comparing  the  volumes  of  o.Kygeu  in  the  water  collected  from 
different  depths,  it  was  noticed  that  the  reduction  was  at  first  very 
rapid,  but  soon  became  less  so,  and  at  lOOO  m.  the  minimum  was 
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reached,  increasing  slowly  afterwards,  being  0"4  per  cent,  at  3000  m. 
The  curves  representing  percentages  of  salt  and  nitrogen  at  different 
depths,  show  that  the  percentnge  of  nitrogen  is  inversely  proportional 
to  that  of  salt. 

Deposits. — Sclmielck  collected  300  samples  of  the  sea  bottom,  and 
all  naay  be  classed  nnder  the  name  of  clay,  but  of  this  clay  there  are 
five  kinds — gi'ey,  transition,  biloculine,  rhabdamine,  atid  volcanic. 

The  gvey  clay  covers  the  whole  surface  of  the  bed  of  the  sea,  but  is 
superposed  at  depths  of  more  than  1000  fathoms  by  biloculine;  in 
shallow  seas,  as  along  the  coast  of  Norway  and  Spitzbergen,  much 
sand,  flint,  and  mussel  shells  are  found,  the  percentage  of  calcium 
carbonate  being  9  per  cent.  At  500  fathoms,  brown  clay  overlies  the 
grey;  this  brown  clay  is  distinguished  from  the  bi'own  biloculine 
which  only  appears  at  1000  fathoms  by  the  coarse  sand  present,  and 
the  paucity  of  Foraminifera  ;  it  is  this  clay  which  has  been  termed 
"  transition."  Biloculine,  which  is  distinguished  from  grey  clay  by 
its  colour,  and  from  transitional  by  its  structureless  fineness  and  uni- 
formity of  external  appearance,  is  rich  in  Foraminifera,  and  conse- 
quently in  lime :  the  principal  Foraminifera  present  being  Glohigerina 
hiloculina,  lituola,  and  noniunina ;  the  minerals  ai^e  microscopic  grains 
of  quartz  and  flakes  of  mica ;  one  diff'erence  is  remai'kable,  that  whereas 
these  particles  are  sharp-edged  in  this  clay,  these  are  all  rounded  in 
the  transition  clay.  The  green  or  rhabdaminic  clay  is  found  in  the 
shallow  waters  which  lie  between  Norway,  Beren's  Island,  and  Nova 
Zembla,  and  contains  a  large  number  of  Foraminifera,  but  little 
calcium  carbonate,  much  silica.  Volcanic  sands  and  dark  green  sandy 
clay  is  found  about  Jan  Mayen's  Land,  and  contains  lava,  tufa,  felspath, 
augite,  hornblende,  magnetit  and  olivin.  All  of  these  deposits  vary 
considerably  in  their  percentage  of  ferrous  oxide,  the  lighter  coloured 
kind  containing-  least.  E.  W.  P. 
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Bromine  Substitution  Products  of  Ethane  and  Ethylene. 
By  R.  AnschiItz  {Annalen,  221,  133 — 157). — The  author  has  carefully 
examined  the  physical  properties  of  the  bromine  substitution-product.s 
of  ethylene  and  ethane,  and  many  of  the  results  have  already  appeared 
in  this  Journal  (Abstr.,  1880,  98).  The  boiling  points  and  specific 
gravities  of  the  compounds  are  given  in  the  following  table  : — ■ 
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Sp.  gr. 

r ' N 

b.p.  t.  dj, 

CHs.CHoBr 88-4°  15-0°  ]-41«0 

CHvCHBr,  110  5  21-5  20822 

CH.Br.CHoBr  . . . .  131  G  21-5  21767 

CHBr.,.CH..Br ....  187—188  21-o  2-6107 

CBr,.CH,Bi- 103-5*  21-5  2-9216 

CHBr^.CHBr.,  ....  114-U*  21-5  2-9629 

CH,:CHBr 160  11-0  1-5-286 

CBr..:CH. 91-5  2M-6  2-1780 

CHBriCHBr  ....  1100  175  22714 

CBrj.'CHBr 1625  O-Q  2-6900 

From  these  results  it  appears  that  the  addition  of  bromine  raises 
the  boiling  point  and  increases  the  sp.  gr.  of  the  derivatives  of 
ethane  and  ethylene.  An  unsymnietrical  bromine-compound  has 
a  lower  boiling  point  and  a  lower  sp.  gr.  than  its  symmetrical 
isomeride.  The  boiling  points  of  the  ethane  derivatives  are  higher 
than  those  of  the  corresponding  ethylene  compounds,  but  the  specific 
gravities  are  lower.  W.  C.  W. 

Nitro-derivatives  of  Ethylene.  By  A.  Villteks  {Compt.  rend., 
97,  258— 260).— When  the  compound  C2(N03)4Br„2KHO  (Abstr., 
1882,  815)  obtained  by  the  combination  of  potassium  hydroxide  with 
tetranitroethylene  bromide  is  treated  with  dilute  acids,  it  yields  a 
yellowish  oily  liquid  with  a  penetrating  odour.  This  liquid  is  pro- 
bably tetranitroethylene  bromide.  It  may  be  heated  to  100°  without 
detonation,  but  is  very  unstable  even  at  the  ordinary  temperature. 
The  action  of  nitric  acid  on  monobromethylene  bromide,  and  on  mono- 
bromethane  yields  the  same  product  as  the  action  of  nitric  acid  on 
ethylene  bromide.  When  this  compound  is  treated  with  sodium 
amalgam,  or  with  zinc  in  presence  of  dilute  alkali,  it  is  reduced  with 
formation  of  ammonia,  hydrobromic  acid,  and  hydrocyanic  acid. 
With  ammonium  sulphide  several  products  are  formed.  If  the  potas- 
sium compound  of  tetranitroethylene  bromide  is  mixed  with  ammonia 
and  a  quantity  of  water  insufficient  to  dissolve  it,  and  treated  with 
hydrogen  sulphide  for  a  very  short  time,  the  precipitated  sulphur  is 
mixed  with  a  compound  which  dissolves  easily  on  gently  warming, 
and  is  deposited  in  crystals  on  cooling.  This  compound  forms  pale- 
brown  crystals  of  the  composition  041^2(^02)4.  When  heated  gently, 
it  decrepitates  at  a  temperature  below  100°,  and  is  converted  into  a 
powder  without  change  of  constitution.  The  same  molecular  change 
takes  place  gradually  at  the  ordinary  temperature.  At  200°  the  com- 
pound detonates  violently,  and  when  treated  with  even  very  dilute 
acids,  it  is  completely  decomposed  with  a  violent  explosion. 

0.  H.  B. 

Derivatives  of  Mannite  Hexylene.  By  L.  Henry  {Compt.  rend., 
97,  260 — 263). — Hexylene  rnonochlorhydrin,  CsHioCl.OH,  is   obtained 

*  Under  a  pressure  of  11  mm. 
VOL.    XLVI.  d 
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bv  the  action  of  hypochloroiis  acid  on  Viexylene  or  by  the  action  of 
liydrochloric  acid  on  liexylene  oxide.  The  product  of  the  first  reac- 
tion boils  at  about  170°,  and  its  sp.  gv.  =  r018  at  ll^  As  Domac  has 
shown,  it  is  the  a-derivative,  and  has  the  constitution — 

CHMe(OH).CHCl.CHo.CHo.Me. 

The  product  of  the  second  reaction  is  probably  the  /9-derivative,  with 
the  constitution  CHMeCl.CH(OH).CH,.CH,Me.  It  is  a  slightly 
viscous  colourless  liquid  with  a  peculiar  odour,  and  a  very  sharp 
sweetish  taste.  It  is  insoluble  in  water,  and  boils  without  decompo- 
sition under  a  pressure  of  76]  mm. ;  its  sp.  gr.  at  11°  =  1"0143. 

He-ri/lene  monobromhydrin,  C6Hi2Br.OH,  obtained  by  the  action  of 
hydrobromic  acid  on  hexylene  oxide,  is  a  colourless  slightly  viscous 
liquid,  which  becomes  yellowish  after  some  time.  It  has  a  penetrat- 
ing odour,  and  a  sharp  taste,  is  insoluble  in  water,  and  boils  at  IS8 — 
190''  under  a  pressure  of  769  mm. ;  its  sp.  gr.  at  11°  =  l'29o9.  It  pro- 
bably has  the  constitution  Me.CHBr.CHPr(OH). 

Hexylene  ivoniodhydrin,  CfiHuI.OH,  obtained  by  the  action  of 
hydriodic  acid  on  hexylene  oxide,  is  a  colourless  liquid  which  rapidly 
becomes  brown  on  exposure  to  light.  It  is  insoluble  in  water,  and 
cannot  be  distilled.  

Hexylene  wetoclilorlydrin,  C6Hi2Cl.AcO,  formed  by  gently  heating 
the  monochlorhydrin  with  acetic  chloride,  is  a  colourless  liquid,  in- 
soluble in  water ;  b.  p.  188—190°  ;  its  sp.  gr.  at  6"  =  1-04. 

Hexylene  ch loronitrhi ,  CoHioNOaCl,  and  hexylene  dinitrin,  C6Hio(N03)2, 
are  formed  when  hexylene  oxide  or  the  monochlorhydrin  is  added  to  a 
cooled  mixture  of  nitric  and  sulphuric  acids.  They  are  colourless 
combustible  liquids,  with  a  peculiar  faint  odour,  insoluble  in  and 
heavier  than  water.     They  cannot  be  distilled. 

Hexylene  dichloride,  obtained  as  a  secondary  product  in  the  prepara- 
tion of  the  monochlorhydrin  or  by  the  action  of  phosphorus  penta- 
chloride  on  hexylene  oxide,  is  a  colourless  mobile  liquid,  which  is 
not  altered  by  exposure  to  light.  It  has  a  faint  pungent  odour  and  a 
sweetish  bitter  taste  ;  its  sp.  gr.  is  1"0527  at  11°.  It  boils  at  162 — 165° 
under  a  pressure  of  764  ram.,  and  may  be  distilled  over  potash  without 
undergoing  alteration. 

Monochlorhexyl eiie,  CeHnCh  formed  by  the  action  of  concentrated 
alcoholic  potash  on  the  dichloride,  CgHioCL,  is  a  colourless  mobile 
liquid  insoluble  in  water,  with  a  peculiar  disagreeable  odour,  and  a 
sharp  taste.  It  is  not  altered  by  expo.sure  to  air,  and  boils  at  122° 
under  a  pressure  of  768  mm. ;  its  sp.  gr.  at  11°  =  09036 ;  vapour- 
density  4'02. 

Hexylene  ketone,  C6H12O,  obtained  by  the  action  of  sulphuric  acid 
on  monochlorhexylene,  is  a  colourless  mobile  liquid  with  an  agreeable 
pungent  odour  and  very  sharp  taste.  It  is  insoluble  in  water,  and 
boils  at  125"  under  a  pressure  of  753  mm. ;  its  sp.  gr.  at  11°  =  0"8343  ; 
vapour-density  3"45.  The  ketone  is  not  decomposed  by  phosphorus 
pentachloride  in  the  cold.  Its  constitution  will  depend  on  that  of 
the  monochlor-dej'ivative,  which  has  not  yet  been  determined. 

C.  H.  B. 
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Reduction  of  Potassium  Ferricyanide  by  Potassium 
Cyanide.  By  C.  L.  Bloxam  (Chem.  News,  48,  73). — The  potassium 
cvrtuide  employed  contjiined  but  little  carbonate,  but  on  distilling  it 
with  water  hydrocyanic  acid  and  ammonia  were  found  in  the  distillate, 
whilst  the  liquid  in  the  retort  contained, — besides  cyanide, — potassium 
hydroxide,  carbonate,  and  a  little  formate.  When  distilled  with  potas- 
sium ferricyanide,  it  yielded  a  distillate  containing  hydrocyanic  acid 
and  ammonium  carbonate,  the  latter  increasing  in  quantity  towards 
the  end  of  the  reaction,  whilst  the  residual  liquid,  when  cool,  deposited 
abundant  crystals  of  potassium  fen^ocyanide,  leaving  small  quantities 
of  potassium  cyanate  and  formate  in  the  neuti-al  mother-liquor.  The 
author  gives  the  following  equation  representing  this  reaction  : — 

KsFe^C.^N.a  +  2KCN  +  2H2O  =  2K4FeC6N6  +  HCN  +  NH3  +  CO2. 

D.  A.  L. 

A  Polymeride  of  Trichloracetonitril.  By  A.  Weddige  (./.  pr. 
Chem.  [2],  28,  188—189). — By  heating  ethyl  paracyancarbonate 
("this  Journal,  1874,  448)  with  phosphoric  chloride,,  a  thick  yellowish- 
brown  oil  is  obtained,  which  from  its  reactions  appears  to  be  para- 
cyancarbonic  chloride.  By  further  heating  this  oil  with  phosphoric 
chloride  in  sealed  tubes  at  155 — 160°,  a  substance  is  obtained  having 
the  composition  of  trichlomcetonitril,  but  different  properties.  It 
crystallises  in  large  plates  or  prisms,  melts  at  91 — 92"^,  is  insoluble  in 
water,  readily  soluble  in  alcohol,  ether,  and  benzene.  By  boiling 
with  alcoholic  ammonia,  it  is  converted  into  a  compound  of  the 
formula  C6H5CI7H4  or  C6H3Cl7[NH.>]o,  crystallising  well  and  melting  at 
165°.  A  chlorinated  product  of  feeble  basic  properties  is  obtained 
by  heating  in  sealed  tubes  with  aqueous  or  alcoholic  ammonia. 

A.  J.  G. 

Action  of  Aldehyde  on  Propyl  Glycol.  By  A.  de  Gramont 
(Compt.  rend.,  97,  173). — Equal  parts  of  aldehyde  and  isopropyl 
glycol  are  heated  together  in  sealed  tubes  at  about  160°  for  two  days, 
and  the  product  is  distilled.  That  portion  which  boils  between  75° 
and  110°  is  dried  over  calcium  chloride  and  fractionatcKi.  In  this  way 
a  colourless,  highly  refractive  liquid  of  ethereal  odour  is  obtained.  It 
boils  at  about  9.3°,  and  its  sp.  gr.  is  lower  than  that  of  w^ater,  in  which  it 
is  oidy  slightly  soluble.  The  analysis  of  the  liquid  and  the  determina- 
tion of  its  vapoui'-density  did  not  give  satisfactory  results,  but  in  all 
probability  it  is  propyleneacetal,  formed  by  the  union  of  aldehyde 
and  isopropyl  glycol  Avith  elimination  of  water.  In  contact  with 
water  it  yields  aldehyde  and  isopropyl  glycol. 

Isopropylene  oxide  has  no  action  on  aldehyde  in  sealed  tubes  below 
140°,  but  above  this  temperature  decomposition  takes  place  with 
formation  of  volatile  and  carbonaceous  products.  C.  H.  B. 

Constitution  of  Natural  Fats.  By  J.  A.  Wankltn  and  W.  Fox 
(CJiem.  iS'eu'.v,  48,  49). — The  authors  suggest  that  some  fats,  which  do 
not  yield  glycerol  on  saponification,  are  in  all  probability  ethers  of 
isoglycerol.  Isoglycerol,  CH2Me.C(0H):,,  exists  in  its  ethers,  cannot  be 
isolated,  and  ought  to  be  resolved  into  CHzMe.COOH  -f-  H.O. 

D.  A.  L. 
d  2 
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New  Derivatives  of  Mannitol.  By  A.  Geuther  {Annalen,  221, 
59 — 60). — The  author  noticed  that  a  white  flocculeut  precipitate  was 
gradually  separated  from  a  perfectly  clear  saruple  of  butyric  acid  ; 
it  was  filtered  off,  purified  from  the  adhering  acid  by  heating  to 
170'^,  and  dissolved  in  water.  On  evaporating  the  aqueous  solution, 
a  gummy  mass  of  the  composition  C12H1SO7  was  obtained.  As  the 
process  of  lactic  and  butyric  fermentation  is  always  accompanied  by  a 
partial  conversion  of  the  sugar  into  mannitol,  then  this  substance  is 
probably  an  anhydride  of  mannitol,  CioH,„07  =  2C6Hu06  —  SOHa, 
and  is  thus  a  homologue  of  mannitan,  CSH12O5,  and  mannide,  CfiHin04. 

V.  H.  V. 

Relation  between  the  Solubility  and  Rotation  of  Milk- 
sugar,  and  Rate  of  Transition  of  its  Birotation  into  Normal 
Rotation.  By  F.  Urech  {Ber.,  16,  2270— 2271).— When  finely 
divided  milk-sugar  is  agitated  with  a  quantity  of  water  insufficient  to 
dissolve  it,  a  saturated  solution  is  obtained,  which  exhibits  birotation; 
but  the  solution  gradually  takes  up  more  milk-sugar  as  the  transition 
from  birotation  to  normal  rotation  takes  place,  showing  that  the 
solubility  is  thereby  increased.  When  two  saturated  solutions  are 
prepared  at  temperatures  differing  by  about  20°,  and  the  warmer 
solution  is  allowed  to  cool  down  to  the  temperature  of  the  other,  it. 
will  still  contain  much  more  milk-sugar  than  the  solution  prepared  at 
the  lower  temperature,  the  greater  solubility  at  the  higher  tempera- 
ture being  due  not  only  to  the  difference  of  temperature,  but  also  to 
the  more  rapid  conversion  at  a  raised  temperature  of  the  birotatory 
sugar  into  the  much  more  readily  soluble  sugar  of  normal  rotation. 
The  transition  from  birotation  to  normal  rotation  takes  place  slowly  at 
atmospheric  temperature,  so  that  the  rate  of  change  can  readily  be 
measured  by  the  polariscope  and  formulated  in  the  same  way  as  the 
rate  of  inversion  of  saccharose.  A.  K.  M. 

Starch  and  its  Transformations  under  the  Influence  of 
Acids.  By  F.  Salomon  {J.  pr.  Chem.  [2],  28,  82—154-).- The 
principal  conclusions  drawn  by  the  author  from  this  lengthy  investiga- 
tion are  as  follows  : — The  transformation  of  starch  by  dilute  sulphuric 
acid  cannot  be  considered  as  a  splitting  up  of  the  molecule  into 
dextrin  and  dextrose,  as  assumed  by  Musculus.  The  products  of  the 
action  of  sulphuric  acid  on  starch  are  soluble  starch,  dextrin,  and 
dextrose  ;  the  course  of  the  reaction  being  that  the  complex  starch 
molecule  is  first  converted  into  the  more  simple  soluble  starch,  and 
next  into  the  still  more  simple  dextrin,  the  hydrolysis  of  the  latter 
into  dextrose  commencing  almost  simultaneously.  The  rate  of  the 
conversion  is  proportional  to  the  quantity  of  sulphuric  acid  present. 
The  transformation  of  starch  by  organic  acids  (oxalic,  tartaric,  and 
citric  acids)  proceeds  in  the  same  manner  as  with  inorganic  acids, 
but  the  action  is  less  vigorous. 

Soluble  starch,  if  pure,  gives  a  deep  blue  coloration  with  iodine, 
but  if  it  is  contaminated  with  dextrin,  a  reddish- violet  coloration  is 
obtained;  it  does  not  reduce  Fehling's  solution,  and  has  the  specifio 
rotary  power  [a]j  =  211-5°  (comp.  O'Sullivan,  Trans.,  1879,  772). 
There  is  only  evidence  for  the  existence  of  a  single  dextrin ;  it  gives 
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a  brownish-red  coloration  with  iodine,  does  not  reduce  Fehling's 
solution,  and  has  the  specific  rotary  power  [a]l;  =  21(v5°. 

A.  J.  G. 
Preparation  of  Isobutyraldehyde   free   from  Acetone.      By 

W.  FossEK  {Mo))atsh.  Cheui.,  4,  600 — 6G2). — The  author's  method  is 
based  on  the  property  of  the  crystalline  trimolecular  modification  of 
isobutyraldehyde  to  change  into  the  ordinary  liquid  aldehyde,  under 
the  influence  of  strong  sulphuric  acid  at  the  heat  of  the  water-bath. 
The  crude  isobutyraldehyde  \vas  first  partly  purified  by  heating  it,  as 
previously  described  by  the  author  (Abstr.,  1882,  161),  with  a  strong 
solution  of  sodium  acetate  at  150^.  It  was  then  polymerised  by 
mixing  it  with  strong  sulphuric  acid  (1  g.  acid  to  100  g.  aldehyde),  or 
with  hydrochloric  acid,  the  formation  of  crystals  being  accelerated  by 
cooling.  These  crystals  were  drained  on  a  filter,  washed  Avith  water, 
dried  between  filter-paper,  and  preserved  for  use.  To  convert  them, 
when  required,  into  liquid  isobutyraldehyde,  they  arc  fused  on  the 
water-bath,  mixed  with  a  few  drops  of  strong  sulphuric  acid,  and 
heated  on  the  water-bath  in  a  reflux  apparatus,  whereby,  after  about 
au  hour's  boiling,  the  whole  of  the  polymeride  is  converted  into  liquid 
isobutyraldehyde,  boiling  constantly  at  6S^  (bar.  741  mm.  at  0°)  and 
having  a  densitj'  of  0"8057  at  0°  and  0'7898  at  20^,  referred  to  water 
at  the  same  temperatures.  Its  vapour,  when  inhaled,  produces 
nausea  and  headache.  H.  W. 

A  Derivative  of  Isobutyraldehyde  analogous  to  Hydro- 
benzoin.  By  W.  FossEK  {Monatsh.  Chem.,  4,  663— 678).— The 
author  has  already  shown  (Abstr.,  1883,  1278)  that  when  the  pro- 
ducts of  the  action  of  aqueous  potash  on  isobutyraldehyde  are  distilled 
with  steam,  a  thick  yellow  oil  remains,  holding  in  solution  two 
isomeric  crystalline  bodies,  CsHisOj,  resembling  one  another  in  their 
chemical  reactions  (which  are  those  of  the  pinacones),  but  differing  in 
crystalline  form,  solubility,  and  melting  point,  the  more  abundant  of 
the  two  crystallising  in  plates,  being  moderately  soluble  in  w^ater,  and 
melting  at  151°,  whereas  the  other  crystallises  in  groups  of  needles, 
dissolves  but  very  sparingly  in  water,  and  melts  at  91".  The  former 
was  extracted  from  the  oil  by  agitation  with  hot  Avater ;  the  latter 
separated  out  on  adding  light  petroleum.  This  higher-melting 
body  could  not  at  first  be  satisfactorily  examined,  on  account  of  the 
very  small  quantity  in  w^hich  it  Avas  obtained  ;  but  the  author  has 
since  found  that  it  may  be  prepared  much  more  readily  by  acting  on 
isobutyraldehyde  Avith  alcoholic  instead  of  aqueous  potash,  forming 
indeed  the  chief  product  of  the  reaction,  Avhich  likewise  yields  isobu- 
tyric  acid  and  a  hydroxy-acid  to  be  described  further  on. 

The  crystalline  body  melting  at  91°  is  found  by  analysis  to  have  the 
composition  CbHisOo,  and  its  reactions  show  that  it  consists  of  di-iso- 
propyl-glycol,  CHPr^(OH).CHlV(OH).  It  dissolves  readily  in 
iilcohol  and  ether,  somewhat  less  readily  in  Avater,  and  separates  on 
cjuick  CA'aporation  of  its  aqueous  solution,  as  a  supernatant  oil,  Avhich, 
on  contact  with  a  solid  body,  suddenly  solidifies  to  a  cake.  By  very 
sloAv  evaporation,  however,  at  temperatures  near  0°,  it  may  be  ob- 
tained  in   monoclinic    crystals    having    the    axial    ratio   a  :  h  :  c  = 
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0-8223  :  1  :  1-9086,  and  tlie  angle  ac  =  97°  30'.  Observed  faces, 
coPdb,  OP,  +P,  — P.  The  crystals  are  flattened  by  predominance  of 
ooPcb.  Twins  occur  united  by  this  face.  The  vapour-density  of  the 
compound  is  by  experiment  67-71 — 70-03;  calc.  73-00, 

By  oxidation  with  nitric  acid,  the  glycol  yields  isobutyric  and 
oxalic  acids  ;  with  potassiiim  permanganate  in  neutral  solution,  the 
isobutyric  acid  formed  in  the  first  instance  is  further  oxidised  to  acetic 
and  carbonic  acids, 

Di-isopropyl  glycol  boiled  for  about  two  hours  with  a  slight  excess 
of  acetic  chloride,  yields  an  oily  diacetate, 

C,.H,,04*  =  C8Hi6(OA5)202. 

Treated  with  an  equal  weight  of  a  mixture  in  equal  parts  of  strong 
sulphuric  acid  and  water,  it  dissolves  in  a  few  minutes,  especially  if 
the  mixture  be  heated  in  a  reflux  apparatus,  and  there  rises  to  the 
surface  an  oil  having  a  camphorous  odour;  and  on  separating  this  oil 
after  boiling  with  ether  for  half  an  hour,  washing  the  etheric  solution 
with  aqueous  sodium  carbonate,  evaporating  oft"  the  ether,  and  drying 
the  remaining  liquid  with  calcium  chloride,  a  residue  is  obtained 
which  may  be  separated  by  fractional  distillation  into  two  liquids,  the 
smaller  in  quantity  smelling  like  camphor  and  boiling  at  120 — 122°, 
whilst  the  other,  which  is  viscid  and  nearly  colourless,  distils  at  260 — 
262°.  Both  these  liquids  have  the  composition  CsHieO.  They  are  not 
aldehydes,  and  therefore  the  oxygen  contained  in  tliem  is  probably  re- 
lated to  the  other  elements  in  the  same  manner  as  in  oxides  or  in 
ketones. 

The  glycol  heated  for  6—8  hours  in  a  sealed  tube  at  140°  with  ten 
times  its  weight  of  fuming  hydriodic  acid,  is  converted  into  an  iodide 
which,  when  decomposed  by  alcoholic  potash,  yields  an  ochjlene, 
CsHie,  in  the  form  of  a  colourless  mobile  liquid,  which  has  a  strong 
odour  of  petroleum,  distils  for  the  most  part  at  116 — 120°,  and  unites 
readilj  with  bromine,  forming  a  very  unstable  addition-product.  The 
mode  of  its  formation  from  di-isopropyl  glycol  shows  that  it  must  be 
represented  by  the  formula  CHPr^  '.  CHPr^. 

The  action  of  alcoholic  potash  on  isobutyraldehyde  gives  rise  also 
to  isobutyric  acid  and  a  small  quantity  of  a  hydroxy-acid,  CgHisOa, 
which  forms  a  white  anhydrous  crystalline  powder,  sparingly  soluble 
in  water  and  in  ether,  easily  in  alcohol  ;  does  not  volatilise  with 
steam  ;  melts  at  92°,  and  distils  at  a  high  temperature  :  its  silver  salt 
is  amorphous,  and  melts  at  120°,  The  constitution  of  this  acid  has 
not  yet  been  made  out. 

The  formation  of  di-isopropyl  glycol  and  isobutyric  acid  from  iso- 
butyraldehyde is  represented  by  the  equation — 

3Pr^C0H  +  KOH  =  CHPr^(OH).CHPr^(OH).  +  Pr^.COOK. 

H.  W. 

Action  of  Carbonic  Oxide  on  Mixtures  of  Sodium  Alcoho- 
lates  and  Sodium  Salts  of  Organic  Acids,  By  M.  Schroeder 
(Annalen,  221,  34 — 55). — The  researches  of  Geuther  and  Froelich, 
Looss  and  Poetsch  (Abstr.,  1883,  729)  on  the  action  of  carbonic  oxide 

*  In  the  original  paper  the  formula  is  printed  C,gHo204,  which  does  not  agre« 
cither  with  the  rational  formula  or  with  the  analysis  ((J  =  6:^62,  H  =  9-52). — H.  VV. 
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on  sodium  alcoliolates,  have  proved  that  a  small  quantity  of  the  sodium 
salt  of  the  corresponditig  carboxyl  acid  is  formed.  But  in  the  pre- 
sence of  a  considerable  quantity  of  this  latter  salt,  sodium  formate  is 
obtained,  together  with  the  sodium  salts  of  homologous  and  isologous 
acids.    The  first  phase  of  this  reaction  may  be  expressed  as  follows : — 

CO  +  C„H..„  +  ,Na02  +  C„32,«-iNaO.,  =  HCOONa 

+  C„.H,„,_,(C„H2„+,)NaOo.. 

The  author  has  studied  the  same  reaction  in  the  case  of  sodium 
phenates  and  the  sodium  salts  of  organic  acids  belonging  to  various 
series.  When  carbonic  oxide  is  passed  into  a  heated  mixture  of 
sodium  phenylate  and  acetate,  a  hydrogen-atom  of  the  acetic  acid  is 
not  replaced  by  phenyl  with  formation  of  phenylacetic  acid,  but 
sodium  salicylate  is  obtained  in  sniall  quantity.  This  result  is  pro- 
bably due  to  the  presence  of  sodium  carbonate  in  the  alcoholate 
which  yields  the  carbonic  anhydride.  The  supposition  the  author 
contirms  experimentally.  Similarly  in  the  action  of  carbonic  oxide 
on  sodium  ctln'Iate  and  benzoate,  the  hydrogen  of  the  benzoic  acid  is 
not  replaced  by  an  ethyl-group.  Conversely,  when  sodium  phenyl- 
acetate  is  substituted  for  sodium  benzoate,  the  sodium  salts  of 
phenylethylacetic,  CHEtPh.COOH,  and  ethenylbutenylphenylacetic, 
CPhCoH3.C3HoEt.COOH,  acids  are  formed ;  in  this  respect  phenyl- 
acetic behaves  precisely  as  acetic  acid. 

By  the  action  of  carbonic  oxide  on  sodium  ethylate  and  cinnamate, 
the  sodium  salts  of  diethylcinnamic  acid,  C9H6Eto02,  were  formed  in 
one  set  of  experiments,  when  the  mixture  was  more  completely 
exposed  to  the  action  of  the  gas.  In  another  set,  the  sodium  salt  of 
dibutyl  cinnamic  acid  was  obtained,  derived  doubtless  from  the 
diethylcinnamic  acid  by  the  replacement  in  each  ethyl-group  of  a 
hydrogen-atom  by  another  ethyl-group. 

Experiments  on  the  action  of  carbonic  oxide  on  mixtures  of  sodium 
ethylate  and  potassium  oxalate  or  sodium  succinate  led  to  negative 
results.  V.  H.  V. 

Behaviour  of  Chromium,  Iron,  and  Aluminium  Acetates. 
By  B.  Reixitzer  (Chcm.  Neics,  48,  114). — When  a  solution  of  chro- 
mium sulphate  or  chloride  is  boiled  with  excess  of  sodium  acetate,  no 
precipitate  is  formed,  but  if  the  boiling  is  conducted  for  a  short  time 
only,  the  solution  becomes  violet  on  cooling.  The  solution  thus  pre- 
pared behaves  in  the  following  manner  in  the  cold : — Caustic  alkalis 
and  barium  hydroxide  change  the  colour  at  first  to  olive-green  and 
then  to  emerald-green,  and  in  12  hours  the  liquid  sets  to  a  green  jelly. 
Ammonia  produces  no  immediate  effect,  but  in  48  hours  a  violet  jelly 
is  formed  ;  ammonium  sulphide  and  carbonate  act  in  a  similar  manner- 
after  several  days.  When  the  violet  chromium  acetate  solution  is 
boiled  with  any  of  these  reagents,  or  with  an  alkaline  or  barium  car- 
bonate, a  precipitate  is  produced,  immediately  or  otherwise,  according 
to  the  strength  and  quantity  of  the  reagent  added.  Sodium  phos- 
phate does  not  precipitate  the  solution.  This  non-precipitating  pro- 
perty of  chromium  acetate  extends  to  iron  and  alumina  in  solution, 
for  neither  by  boiling  nor  by  treatment  with  the  above-mentioned 
reagents  can   certain  quantities  of  ferric  oxide  and  alumina  be  de- 
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tected  in  the  presence  of  chromium  acetate.  The  quantity  of  these 
oxides  thus  retained  is  limited  if  the  ferric  oxide  and  alumina  are 
present  previous  to  boiling  with  sodium  acetate ;  if,  however,  these 
substances  are  added  subsequent  to  sodium  acetate  treatment,  large 
quantities  of  iron  and  alumiua  can  be  dissolved.  Ammonium  sulphide 
makes  an  exception  in  the  case  of  iron,  for  it  precipitates  it  slowly 
but  completely.  If  the  chromium  solution  and  sodium  acetate  are 
simply  mixed  in  the  cold,  at  first  the  chromium  can  be  precipitated 
by  the  reagents  referred  to  above ;  after  a  day,  however,  tlie  solution 
acquires  the  solvent  properties  it  would  have  done  by  boiling. 

D.  A.  L. 
Composition  of  Cocoa-butter.  By  M.  C.  Traub  (Arch.  Pharm. 
[3],  21,  19— 23).— Kingzett  has  stated  (Trans.,  1878,  SB)  that  this 
butter  contains  two  new  fatty  acids,  the  one  apparently  an  isomeride 
of  lauric  acid,  the  other,  called  theobromic  acid  (m.  p.  72 "8°),  and 
having  the  formula  C64H128O2.  The  anomalous  melting  point  of  such 
an  acid  led  the  author  to  make  an  investigation  of  cocoa-butter.  By 
a  process  of  fractional  precipitation  with  magnesium  acetate  after 
saponification,  an  acid  was  obtained  fi'om  the  first  portion  of  the  pre- 
cipitate, which  was  not  further  resolved  by  precipitation,  and  after 
recrvstallising  from  absolute  alcohol  was  proved  to  be  arachic  acid 
(C20H40O.;).  Fractional  distillation  under  diminished  pressure  (100 
mm.)  confirmed  the  results  obtained  by  fractional  precipitation.  In 
addition  to  arachic  acid,  oleic,  lauric,  palmitic,  and  stearic  acids  were 
found,  but  no  acid  isomeric  with  lauric  acid.  The  author,  therefore, 
cannot  confirm  the  statement  that  cocoa-butter  contains  two  new  fatty 
acids,  and  maintains  that  its  physical  properties  are  due  to  the  relative 
proportions  of  arachic,  oleic,  lauric,  palmitic,  and  stearic  acids,  which 
are  present.  W.  R.  D. 

Carbonyl  Iodide,  COI2.  By  S.  P.  Cowaedins  (Ghem.  Neios,  48, 
97). — Several  experiments  were  made  with  a  view  to  prepare  this 
substance,  but  without  success.  Proportional  parts  of  dry  carbonic 
oxide  and  iodine  in  a  flask  were  exposed  to  direct  sunlight.  Carbonic 
oxide  and  iodine  vapour  were  passed  through  a  tube  surrounded  by 
ice  and  salt.  Carbonic  oxide  w^as  passed  through  heated  arsenic 
pentiodide.  and  then  through  the  cooled  tube,  also  over  red-hot  lead 
iodide.  Phosgene  gas  was  passed  over  potassium  iodide  and  into  con- 
densing tubes.  D.  A.  L. 

Action  of  Phosphorus  Pentachloride  on  Succinic  Chloride. 
By  E.  Kauder  (/.  jjr.  C/iem.  [2],  28,  191— 192).— By  heating  one 
part  of  succinic  chloride  with  three  parts  phosphorus  pentachloride  in 
sealed  tubes  at  23u°,  there  was  obtained,  not  as  was  expected  the 
chloride  C2H4(CCl3)2,  but  a  colourless  liquid  of  sp.  gr.  l'G94,  boding  at 
199 — 215°,  solidiiying  in  large  colourless  plates  at  low  temperatures, 
and  having  the  composition  CiCleO.  If  this  is  heated  with  sulphuric 
acid,  it  is  decomposed  into  a  substance  of  the  formula  C4CI2O3, 
possibly  dichloromaleic  anhydride,  C2CkI(CO)2  !  0.  It  forms  a  white 
mass,  sparingly  soluble  in  water,  melts  at  119"5°,  and  sublimes  in 
white  plates.  A.  J.   G. 
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Tetric  Acid  and  its  Homologues.  By  W.  Pawlow  (Compt. 
rend.,  97,  99 — 102). — Ethylic  methylmonobromacetoacetate  is  slowly 
decomposed  at  ordinary  temperatures  and  more  rapidly  when  heated, 
yielding  monobromethane  and  the  tetric  acid  described  by  Demaryay. 
This  acid  has  the  composition  CsHgOs,  and  not  CisHuOt  as  stated  by 
Demar^^ay.  Ethylic  isohutyl-monobromacetoacetate  is  decomposed  in 
a  similar  manner  when  heated,  and  yields  the  heptic  acid  also  described 
by  Demar^-ay.  This  acid  has  the  composition  C  Gr33,  H  7"81,  cor- 
responding^ with  the  formida  C^HnOa,  and  not  with  Demar^-ay's 
formula  3(C;H,o02),H20,  which  requires  carbon  63G3  per  cent., 
hydrogen  8U8  per  cent.  The  formation  of  these  acids  by  simple 
evolution  of  monobromethane  indicates  that  they  are  unsaturated 
compounds,  and  tetric  acid  is  found  to  combine  readily  with  two 
atoms  of  bromine.  This  fact,  together  with  its  mode  of  formation, 
shows  that  tetric  acid  has  the  formula  MeCO.C(COOH)  '.  CHo,  and  is 
in  fiict  acetoacnjlic  acid,  the  general  formula  of  its  homologues  being 
MeCO.C(COOH)  :  CH.,,.  Its  formation  is  expressed  by  the  equation 
MeCO.CBrMe.COOEt  -  C.HsBr  =  MeCO.C(COOH)  I  CH^.  Ethyl 
monobromacetoacetate,  MeCO.CHBr.COOEt,  undergoes  no  similar 
decomposition.  C.  H.  B. 

Carboxytartronic  Acid.  The  Constitution  of  Benzene. 
By  A.  Kekul^  {Annahn,  221,  230— 260).— After  referring  to  the 
researches  of  Gruber  (Wien.  Acad.  Ber.,  1879;  Ber.,  12,  514.),  Barth 
(Trim.  Acad.  Ber.,  1880;  Wiener  Monatshefte,  1,  8G9),  and  Werzig 
(Wieji.  Acad.  Ber.,  1882;  Wiener  Monatshefte,  3,  825),  on  carboxy- 
tartronic acid,  and  their  bearing  on  the  constitution  of  benzene,  the 
author  describes  experiments  proving  that  the  so-called  carboxytar- 
tronic acid  is  a  dihydroxytartaric  or  tetrahydroxysuccinic  acid.  A 
mixture  of  racemic  and  inactive  tartaric  acid  is  formed  by  the  action 
of  zinc  and  hydrochloric  acid  on  sodium  carboxytartronate ;  and 
carboxytartronic  acid  is  produced  as  an  intermediate  product  by  the 
spontaneous  decomposition  of  nitrotartaric  acid. 

The  nitrotartaric  acid  is  prepared  by  adding  sulphuric  acid  to  a 
solution  of  tartaric  acid  in  4^  times  its  weight  of  fuming  nitric  acid. 
The  crystalline  mass  is  drained  by  means  of  a  filter-pump,  and 
brought  in  small  quantities  at  a  time  into  a  mixture  of  ice  and  ether. 
After  washing  with  ice-cold  water,  the  ethereal  solution  is  evaporated 
in  a  vacuum.  A  .'solution  of  nitrous  acid  in  alcohol  is  added  to  an 
etherial  solution  of  nitrotartaric  acid,  and  after  two  or  three  days  the 
liquid  is  shaken  with  ice-cold  water.  On  the  addition  of  sodium 
carbonate  to  the  aqueous  solution,  sodium  carboxytartronate  is  at  once 
precipitated.  The  sodium  salt  is  decomposed  by  water  at  {JO",  with 
the  formation  of  carbonic  anhydride  and  sodium  tartronate. 

These  experiments  show  that  "sodium  carboxytartronate"  does 
not  po.ssess  the  constitution  generally  ascribed  to  it,  and  that  carljoxy- 
tartronic  acid  is  closely  related  to  tartaric  acid.  The  exact  composi- 
tion of  the  sodium  salt  has  not  yet  been  ascertained,  as  it  loses  first 
water,  and  then  water  and  carbonic  acid  on  drying  ;  but  it  is  probably 
CiXa-Oe  +  -iHiO.  Since  this  compound  does  not  contain  three  carbon- 
atoms  directly  united  to  each  other,  its  formation  from  pyrocatechol 
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is  no  argument  against  the  author's  hypotheses  on  the  constitution  of 
benzene.  W.  C.   W. 

Isonitroso-acids.  By  A.  Furth  (Ber.,  16,  2180— 2182).— Of  the 
isonitroso-derivatives  of  the  acids  of  the  acetic  series,  only  three  are 
at  present  known,  viz.,  isonitroso-propionic,  -butyric,  and  7-valeric 
acids.  The  author,  following  the  process  proposed  by  Wieugel,  has 
obtained,  by  the  action  of  nitrous  acid  on  ethylpropylacetoacetate, 
cc-isomfroso-valeric  acid,  CH2Me.CH2.C(N.OH).COOH.  This  acid 
crystallises  in  needles  which  melt  at  143°  with  complete  decon- 
position  ;  it  is  soluble  in  alcohol  and  benzene,  sparingly  soluble  in 
water ;  its  silver  salt  forms  a  white  precipitate.  By  the  action  of 
hydroxylamine  hydrochloride  on  ortho-  and  para-aldehydo-salicylic 
acid,  the  author  has  obtained  the  ortho-  and  para-aldoximesalicylic 
acids,  C00H.C6Ha(0H).CH(N0H).  Both  acids  crystallise  in  small 
golden  needles.  The  former  melts  at  193°,  the  latter  at  179°,  and  is 
more  sparingly  soluble  than  its  isomeride.  V.   H.  V. 

Action  of  Nitrous  Acid  on  Ethyl-glycocine  Hydrochloride. 
By  T.  CuRTius  (Ber.,  16,  2230— 2231).— When  a  concentrated 
aqueous  solution  of  the  hydrochloi-ide  of  the  ethylic  ether  of  glycocine 
is  treated  with  sodium  nitrite,  a  yellow  oil  is  precipitated  and  can  be 
extracted  with  ether.  To  purify  it,  it  is  treated  with  baryta-water, 
steam-distilled,  dried  over  calcium  chloride,  and  heated  at  95°  on  a 
water-bath.  It  is  a  neutral  liquid  of  golden-yellow  colour  and  of 
powerful  characteristic  odour,  miscible  in  all  proportions  with  ether 
and  alcohol,  but  almost  insoluble  in  water.  It  volatilises  on  ex- 
posure to  air,  and  when  heated  to  about  110°  is  decomposed  with 
violence  and  with  great  evolution  of  heat.  It  shows  great  stability  in 
the  presence  of  alkalis,  but  in  contact  with  acids,  water,  or  alcohol, 
it  gives  off  nitrogen  in  nearly  theoretical  amount.  With  cold  con- 
centrated hydrochloric  acid,  the  decomposition  takes  place  with 
explosive  violence,  ethyl  chloracetate  being  formed.  On  boiling  it 
with  water,  the  products  are  ethylic  glycollate,  glycollic  acid,  alcohol, 
and  nitrogen,  whilst  with  alcohol,  ethylic  ethylglycollate  is  produced. 
These  reactions  would  indicate  the  body  to  be  ethylic  diazoacetate, 
CH2(N20H).COOEt,  but  analysis  shows  that  its  formula  is — 

CHN.COOEt, 

that  is,  ethylic  diazoacetate  minus  the  elements  of  a  molecule  of  w^ater. 
The  author  is  continuing  his  experiments  in  the  hopes  of  obtaining 
diazo-  and  diazo-amido-derivatives  of  the  fatty  acids.  A.  K.  M. 

Chemistry  of  Asparagine.  By  B.  Schulze  (LandvK  Versuclis.- 
Stat.,  29,  238 — 2-4U). — Having  occasion  to  obtain  rather  large  quanti- 
ties of  aspartic  acid  from  asparagine,  the  author  made  several  experi- 
ments to  ascertain  which  was  the  cheapest  and  best  decomposing 
agent  to  use.  Schlosing's  appai^atus  was  used  for  determining  the 
amount  of  asparagine  converted  into  ammonium  aspartate,  and  it  was 
found  that  milk  of  lime  had  no  action  in  the  cold  on  asparagine 
until  after  24  hours'  standing. 
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Heated  -witli  water  alone,  at  the  ordinary  pressure,  asparagine  is 
but  very  slowly  decomposed ;  after  12  hours'  boiling  only  2  per  cent, 
of  the  nitrogen  was  converted  into  ammonium  salt.  Under  higher 
pressure  the  amount  decomposed  is  much  greater,  and  increases  slowly 
with  increase  of  pressure. 

The  effect  of  boiling  -with  lime-water  or  baryta  was  much  more 
rapid  ;  when  a  large  excess  of  baryta  was  used,  one  hour  was  suflBcient 
for  the  complete  conversion  into  aspartic  acid  ;  but  if  the  boiling  be 
continued  some  hours  longer,  a  further  separation  of  ammonia  takes 
place,  malic  acid  being  formed. 

Boiling  with  dilute  sulphuric  acid  in  slight  excess  also  effects  the 
complete  conversion  of  asparagine  into  ammonium  aspartate. 

J.  K.  C. 

Metaisopropylraethylbenzene.  By  H.  E.  Armstrong  and  A. 
K.  Miller  (Ber.  16,  2748 — 2750). — According  to  Kelbe  (Annalen, 
210,  30)  metaisocymene  yields  at  least  two  monosulphonic  acids,  the 
second  of  which,  the  /3-acid,  he  did  not  thoroughly  investigate,  but  he 
described  the  barium  salt  as  being  very  readily  soluble  in  water,  and 
as  crystallising  from  a  concentrated  syrupy  solution  in  small  lustrous 
scales  of  the  composition  (CioHi3S03)3Ba  +  H.O.  The  authors,  who 
give  a  fall  description  of  the  method  by  which  they  prepare  pure 
metaisocymene,  also  find  that  this  hydrocarbon  yields  two  sulphonic 
acids,  which  they  separate  by  means  of  the  bax-ium  salts,  but  Kelbe's 
description  is  entirely  inapplicable  to  the  more  soluble  modification. 
Although  very  soluble,  it  crystallises  very  readily  in  long  thin  prisms 
of  the  composition  (CioHi3S03)2Ba  +  QHjO.  The  calcium  salt, 
(CioHi3S03)2Ca  +  S^HaO,  is  very  similar  in  appearance  to  the  barium 
salt.  The  potassium  salt,  CioHijSOsK  +  2|-H20,  crystallises  in  long 
well-formed  prisms.  A.   K.  M. 

Contributions  to   our  Knowledge    of   Camphor.    By  H.  E. 

Armstrong  and  A.  K.  Miller  (Ber.,  16,  22.^5— 2261). — By  the  action 
of  zinc  chloride  on  camphor,  Fittig,  Kobrich,  and  Jilke  (Annalen,  145, 
129)  obtained  a  hydrocarbon,  CioHu,  which  they  regarded  as  most 
probably  identical  with  ordinary  cymene,  together  with  much 
toluene,  xylene,  pseudocumene,  and  laurene,  the  last-mentioned  being, 
according  to  their  analysis,  a  hydrocarbon  of  the  formula  CiiH,6.  By 
the  same  reaction  Montgolfier  (Ann.  Chim.  Phys.,  1878  [5],  14,  87) 
obtained  what  he  thought  to  be  cymene  and  an  isomeric  hydrocarbon 
boiling  at  about  195°,  from  which  he  prepared  a  dibromo-derivative 
melting  at  199°;  this  isomeric  hydrocarbon  he  assumed  to  be 
Jannasch's  tetramethylbenzene  (1  :  2  :  3  :  5),  and  regarded  it  as 
identical  with  Fittig's  laurene.  From  the  fraction  173 — 17G°,  sup- 
posed to  be  cymene,  Fittig,  Kobrich,  and  Jilke  prepared  a  sulphonic 
acid,  the  banum  salt  of  which  contained  1013  per  cent,  water, 
whereas  ordinary  barium  cymenesulphonate  contains  8" 75  per  cent. 
It  would  seem  that  Montgolfier  prepared  the  same  salt  (with  10-74 
per  cent,  water)  from  the  crude  distillate  boiling  at  about  195°. 
Fittig's  fraction  boiling  at  188°  (CnHig),  was  assumed  to  be  a  di- 
methylpropylbenzene,  as  it  yielded  a   tribromo-derivative  melting  at 
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125°,  and  on  oxidation  gave  monobasic  lauroxylic  acid,  CgHioOf., 
melting  at  155° 

The  authors  heat  camphor  with  twice  its  weight  of  zinc  chloride  at 
a  moderate  temperature,  until  a  homogeneous  mixture  is  obtained, 
and  then  distil  at  as  low  a  temperatui'e  as  possible.  The  crude 
distillate  is  extracted  with  sodium  hydroxide  solution,  then  steam-dis- 
tilled, and  the  distillate  is  agitated  with  dilute  sulphuric  acid  (4  vols, 
acid  to  1  vol.  water)  to  remove  the  unattacked  camphor,  and  again 
steam-distilled.  On  passing  steam  into  the  retort,  a  second  distillate 
is  obtained,  consisting  of  camphorone,  CgHuO,  and  camphor  mixed 
with  some  hydrocarbon,  which  can  be  separated  by  means  of  sulphuric 
acid  of  the  above  strength,  in  which  the  camphorone  is  soluble ;  a 
residue  of  zinc  chloride  mixed  with  a  black  carbonaceous  mass  remains 
in  the  retort.  The  above-mentioned  alkaline  extract  yields  pure 
carvacrol  on  addition  of  an  acid. 

When  the  mixture  of  hydrocarbons  remaining  after  treatment  of 
the  crude  distillate  with  dilute  sulphuric  acid,  is  heated  with  sulphuric 
acid,  a  considerable  amount  of  a  satui'ated  hydrocarbon,  Cii,H2o, 
remains  undissolved,  whilst  the  sulphuric  acid  solution  contains 
principally  benzene  hydrocarbons  of  the  formula  CioHu,  only  a  very 
small  amount  of  lower  and  higher  homologues  being  formed,  together 
■with  a  hydrocarbon  which  has  not  yet  been  isolated,  and  which  is 
carbonised  by  the  action  of  heat  on  the  dilute  acid  solution.  The 
chief  constituents  of  the  hydrocarbon  mixture  are  a  metliylpropyl- 
henzene,  a  dimethyletliylhenzene,  and  a  tetramethylbe>izene ;  the  pre- 
sence of  ordinary  cymene  has  as  yet  not  been  detected.*  The 
.sulphonic  acid  of  the  first- mentioned  hydrocarbon  yields  a  very 
sparingly  soluble  anhydrous  barium  salt,  a  sodium  salt  containing 
1  mol.  H-iO,  and  an  anhydrous  potassium  salt,  the  last  two  crystal- 
lising in  large  lusti'ous  plates.  The  hydz-ocarbon  boils  at  176°,  is 
oxidised  by  dilute  nitric  acid  to  metatoluic  acid,  and  is  identical 
with  the  metaisopropylmethylbenzene  discovered  by  Kelbe  in  rosin 
spirit.  The  dimethylethylbenzene  (b.  p.  189°)  is  probably  identical 
with  Fittig's  laurene ;  it  yields  paraxylic  acid  on  oxidation,  and 
must  therefore  have  the  constitution  [Me  :  Me  :  Et  =  1  :  2  :  4].  It 
yields  two  isomeric  sulphonic  acids.  From  the  chief  product  there  may 
be  obtained  a  barium  salt  crystallising  with  4H2O,  and  a  magnesium 
salt  containing  about  25  per  cent,  water,  magnesium  cymenesul- 
phonate  containing  16"6  per  cent.  The  tetramethylbenzene  is 
identical  with  Jannasch's  isodurene,  and  yields  a  dibromo-derivative 
melting  at  2U9°,  as  stated  by  Jacobsen. 

The  chief  products  of  the  action  of  iodine  on  camphor  are  carvacrol, 
and  the  saturated  hydrocarbon,  C10H20.  Dimethylethylbenzene  and 
tetramethylbenzene  are  also  formed,  but  no  cymene  or  meta- 
cymene. 

Ordinary  cymene  appears  to  be  the  only  benzene  hydrocarbon 
which  is  formed  by  the  action  of  phosphoric  anhydride  on  camphor, 
and  is  also  the  chief  product  of  the  action  of  phosphorous  pentasul- 
phide,  but  in  the  latter  case  a  considerable  amount  of  metaisopropyl- 

*  Subsequent  investigation  lias  slio'mi  that  no  cymene  is  present. — H.  E.  A. 
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metlivlbenzene,  and  a  small  quantity  of  tetramethylbonzene  are  also 
obtained  together  with  traces  of  higher  and  lower  homologues,  and  a 
small  percentage  of  the  hydrocarbon  CioHjo.  The  hydrocarbon  which 
carbonises  when  its  sulphuric  acid  solution  is  heated  (see  above)  is  also 
formed  by  the  action  of  phosphorus  compounds  and  of  iodine  on 
camphor. 

The  formation  of  these  different  hydrocarbons  from  camphor 
cannot  Avell  be  represented  by  Kekule's  formula,  but  can  be  to  some 
extent  accounted  for  by  the  assumption  of  the  following  formula, 
Avhich  is  a  slight  modification  of  that  previously  suggested  by 
Armstrong  (Ber.,  11,  1698  ;  12,  1756). 

CHj  CH  CH 

HoC      CH.CH,  HC      CPr  HC      CH 

"III  II  II 

MeHC      CMe.CO  MeC      CH  MeC      C.CHMe-, 

\/  \/  \/ 

CH3  CH  CH 

Camphor.  Cymene.  Metacvmene. 

CMe  CH 

/\  /\ 

HC      CMe  HC      CEt 

II  II 

MeC      CMe  MeC      CH 

\/  \/ 

CH  C^re 

Tetramethjlbenzene.  Dimethjletbvlbenzene. 

A.  K.  M. 

Artificial  Formation  of  Thiophene.  By  V.  IMeter  and  T. 
Sandmeyer  (Ber.,  16,  2176). — If  ethylene  or  acetylene  is  passed 
through  boiling  sulphur  large  quantities  of  carbon,  hydrogen  sulphide, 
and  carbon  bisulphide  are  formed.  The  last  contains  a  small  quantity 
of  an  oil  which  resembles  thiophene  in  all  its  properties,  giving  the 
indophenine  reaction  with  isatin  and  sulphuric  acid,  and  dye-stuffs 
with  benzoyl  cyanide  and  sulphuric  acid,  and  with  phenylglyoxylic 
and  metazophenylglyoxylic  acids.  V.  H.  V. 

The  Thiophene  Group.  By  Y.  :Meykr  and  H.  Kreis  (Brr.,  16, 
2172 — 2176j. — One  of  the  authors  has  recently  isolated  and  described 
thiophene,  C4H4S  (Abstr.,  18^3,  p.  1091),  a  substance  obtained  from 
coal-tar  benzene  ;  in  the  present  communication  some  of  its  derivatives 
are  described. 

Tefrabrnmothiophene,  C4Br4S,  is  formed  by  the  action  of  bromine  in 
excess  on  the  residue  left  in  the  course  of  the  fractional  distillation  of 
dibromothiophene.  This  substance  crystallises  in  white  glistening 
needles  melting  at  112'^,  and  boiling  at  26°. 

ThiophenesnlpJiomc  acid,  CiHjS.SOaH,  is  obtained  as  a  deliquescent 
crystalline  mass,  of  strongly  acid  reaction,  and  yielding  thiopliene  on 
dry  distillation.  The  corresponding  acid  chloride,  CjHsS.SOsCl,  is  a 
heavy  golden  oil,  converted  by  trituration  with  ammonium  carbonate 
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into  thiopfienesnlpamide,  CiHsS.SOoNHa,  which  forms  delicate  wliite 
crystals  melting  at  141°. 

Thiopheiienitril,  C4H3S.CN,  obtained  by  the  distillation  of  potassium 
cyanide  and  thiophenesulphonates,  is  an  oil  boiling  at  190°,  and  smelling 
like  bitter  almonds  ;  it  is  readily  transformed  into  the  carboxylic  acid, 
C4H3S.COOH,  on  boiling  with  alkalis.  Thiophenic  acid  resembles 
benzoic  acid  in  appearance,  smell,  and  manner  of  sublimation  ;  it  is  very 
volatile  in  vapour  of  steam,  melts  at  118°,  and  boils  at  258°.  Its  cal- 
cium salt  forms  spear-shaped  crystals,  its  silver  salt  a  precipitate, 
sparingly  soluble  when  dried. 

The  authors  briefly  note  the  presence  of  a  sulphur  compound  boiling 
at  110°  in  the  purest  toluene  of  commerce  ;  they  are  now  engaged  in 
investigating  it,  and  the  dye-stuffs  derived  from  it,  as  also  those  from 
thiophene.  V.  H.  V. 

Separation  of  Aniline,  Paratoluidine,  and  Orthotoluidine. 
By  Lewt  (Dingl.  pnhit.  J.,  248,  260). — By  decomposing  the  hydro- 
chlorides of  the  bases  with  sodium  phosphate,  Lewy  obtains  the 
sparingly  soluble  phosphates  of  aniline  and  paratoluidine  besides  free 
orthotoluidine  and  readily  soluble  basic  orthotoluidine  phosphate. 
By  warming  the  mixture  after  the  decomposition  is  completed,  it  is 
possible  to  dissolve  the  first-named  salts ;  the  resulting  supernatant 
oily  layer  of  orthotoluidine  is  then  decanted,  and  the  aniline  and  para- 
toluidine salts  are  allowed  to  crystallise  out.  The  mother-liquor  con- 
tains the  basic  orthotoluidine  phosphate.  By  liberating  the  bases  with 
sodium  hydroxide,  the  sodium  phosphate  originally  used  may  be 
recovered.  D-  B. 

Meta-isocymidine.  By  W.  Kelbe  and  C.  Warth  (Annalen, 
221,  157 — 178). — Nifronieta-isocymene,  C10H13NO3,  prepared  by  the 
action  of  strong  nitric  acid  on  meta-isocymene  (Abstr.,  1880,  878) 
is  decomposed  by  boiling,  but  may  be  distilled  in  a  current  of  steam. 
By  the  prolonged  action  of  dilute  nitric  acid  (1  of  acid  to  4  of  water), 
it  is  converted  into  'nitrotnluic  acid,  C6H3Me(N02).COOH(a),  which 
is  not  identical  with  either  of  the  nitrotoluic  acids  described  by 
Jacobsen  (Ber.,  14,  2347),  and  must  consequently  have  the  formula 
C6H,Me(N02)H.COOH(7)  or  C6HMe(N02)H2.COOH(c).  This  acid 
is  deposited  from  an  alcoholic  solution  in  glistening  needles  (m.  p. 
214").  The  harinm  salt  crystallises  in  silky  needles,  freely  soluble  in 
alcohol  and  in  water. 

Meta-isocijmidine,  CioHiaNH-.,  obtained  by  reducing  nitro-isocymene 
with  tin  and  hydrochloric  acid,  is  purified  by  conversion  into  the 
benzoic-derivative,  NHBZ.C10H13.  This  compound  ci'ystallises  in 
needles  melting  at  165°,  soluble  in  alcohol.  It  is  decomposed  by  alco- 
holic potash  at  180°,  yielding  meta-isocymidine,  a  strongly  refractive 
liquid  boiling  at  232°,  freely  soluble  in  ah^-ohol,  ether,  benzene,  and 
light  peti-oleum.  The  platinochloride  of  meta-isocymidine  is  unstable. 
The  sulijhate,  (CioHi3.NHo),H.,S04  forms  thin  plates,  sparingly  soluble 
in  water  and  alcohol.  The  aqueous  solution  is  decomposed  by  boil- 
ing-. The  oxalate,  CioHi3.NHv,H,.Cj04,  is  sparingly  soluble  in  water 
and  alcohol. 
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Acetic  cliloride  acts  readily  on  dry  cymidine,  forming  acefomctti' 
■isocymidide,  NHXc.C,nHi3,  wliicli  crystallises  in  plates  melting  at  118°. 
By  the  action  of_strong  nitric  acid  on  benzoic  isocymidide,  the  nitro- 
compound NHBz.C10H12.NO2  is  produced.  It  is  deposited  from  an 
alcoholic  solution  in  yellow  needles  melting  at  177",  which  are  spar- 
ingly soluble  in  ether.  On  oxidation  with  dilute  nitric  acid,  benzoic 
isocymidide  yields  amidometatoluic  acid,  which  melts  below  100". 

Fhfhalic  metaisocyuiidide,  C6H4(CO)2N.CioHi3,  is  deposited  from  a 
hot  alcoholic  solution  in  needles,  which  melt  at  145°.  The  nitro- 
product  forms  yellow  needles  melting  at  167°,  soluble  in  alcohol  and 
ether. 

Metaisocijviinylcarhylamine,  Ci(,Hi3NC,  prepared  by  the  action  of 
chloroform  and  alcoholic  potash  on  cymidine,  is  a  colourless  liquid 
having  a  powerful  odour.  It  is  freely  miscible  with  alcohol,  etlier, 
benzene,  and  light  petroleum.  It  cannot  be  distilled  without  decom- 
position. Metaisocyminylcarhamide,  C10H13.NH.CONH0,  is  obtained  by 
boiling  an  excess  of  potassium  isocyanate  with  a  feebly  acid  solution  of 
cymidine  sulphate.  It  forms  lustrous  needles  melting  at  176°,  soluble 
in  alcohol.  By  the  action  of  carbonyl  chloride  on  cymidine  dissolved 
in  absolute  ether,  dimetaisocimynylcarbamide,  (CioHi3NH)3CO,  is 
produced  in  colourless  needles,  freely  soluble  in  alcohol,  less  soluble 
in  ether. 

Metaisocyminylurethane,  CinHi3  NH.COOEt,  is  a  colourless  crystal- 
line compound  melting  at  'i'iD'',  soluble  in  alcohol  and  ether.  Dtrymiuyl- 
thiocarbamide,  (CioHig.NHjaCS,  prepared  by  the  action  of  carbon 
bisulphide  on  cymidine,  crystallises  in  needles  melting  at  160°,  soluble 
in  alcohol  and  ether. 

Neither  metais'iciiminylethylthiocarhamide,  CinH,3.CSNH.NHEt,  nor 
metaisocyminylethylguanidiue,  CioHi3.C(NH)NH.NHEt,  could  be  ob- 
tained in  a  crystalline  condition. 

Nitrophthalylcymidide  is  decomposed  by  strong  hydrochloric  acid 
at  180°,  yielding  nitroisocymidiue,  NO3.C10H1n.NH2,  an  oily  liquid 
miscible  with  alcohol  and  ether. 

Metaisocymidinesulfhon'iG  acid,  CioHi2(NH3).S03H,  forms  thin 
yellow-coloured  needles,  very  soluble  in  water. 

The  barium  salt,  (NH2.CioHi2.S03)2Ba,  also  crystallises  in  needles, 
which  are  very  soluble  in  water.  VV.  C.  W. 

Action  of  Dichloracetic  Acid  on  Aromatic  Amines  (II).  By 
P.  J.  Mkver  (L'e/-.,  16,  2261 — 226'j). — The  author  previously  showed 
(Ber.,  16,  926)  that  the  reaction  of  dichloracetic  acid  with  orthotolui- 
dine  is  different  from  that  between  dichloracetic  acid  and  paratoluidine, 
the  latter  yielding  a  substituted  imcsutin.  To  prepare  ]HiratolyI])ara- 
methylimesatin  {faraynetlnilisatin-paratolylimide),  CsH4MeN0.NC7H7, 
dichloracetic  acid  (1  mol.)  is  heated  with  paratoluidine  (4  mols.)  at 
100°  until  a  dark-red  crystalline  mass  is  formed,  which  is  then  treated 
with  hot  water  to  remove  the  toluidine  hydrochloride;  or  an  aqueous 
or  alcoholic  solution  of  dichloracetic  acid  may  be  digested  with  para- 
toluidine, or  finally  dicldoracetamide  (1  mol.)  heated  with  paratolui- 
dine (3  mols.).  It  crystallises  in  splendid  lustrous  gold-coloured 
needles  and  scales.  The  reaction  may  be  compared  with  the  formation 
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of  qninoline  from  aniline  and  glycerol  (Ber.,  13,  2086) :  2C7H7.XHn  4- 
CoH.Cl.O,  =  CieHuNoO  +  2HC1  +  H.O  -\-  H,.  Paramethylisatin- 
paratolylimide  melts  at  259°,  is  insoluble  in  water,  dissolves  spainngly 
in  cold,  more  readily  in  hot  alcohol,  and  in  ether.  With  concentrated 
soda  solution,  it  yields  a  salt  crystallising'  in  red  prisms,  and  which  is 
decomposed  by  water.  Cold  concentrated  hydrochloric  acid  converts  it 
into  paramethylisatin  and  toluidine :  hot  dilute  acid  or  long-continued 
heating  with  soda  solution  decomposes  it  in  the  same  way  ;  it  can  be 
reproduced  by  heating  these  products  with  absolute  alcohol.  When 
paramethylisatin-paratolylimide  is  heated  for  2  to  3  hours  at  100° 
with  alcoholic  ammonia,  pnrametliylimesntin  {faramethylisatiaimide), 
C9H7NO.NH,  is  formed,  and  can  be  freed  from  toluidine  and  colour- 
ing-matter by  repeated  boiling  with  alcohol.  In  its  properties,  it 
differs  from  Laurent's  imesatin  {J.  pr.  Chem.  25,  457)  ;  it  has  a 
pale  yellow  colour,  is  insoluble  in  cold  water  and  cold  alcohol,  and 
very  sparingly  in  boiling  alcohol,  from  which  it  crystallises  iu 
extremely  slender  silky  needles ;  it  is  not  converted  into  paramethyl- 
isatin by  acids  or  bases,  and  bears  a  strong  resemblance  to  Somma- 
ruga's  diimidoisatin  (Anvalen,  190,  371;  194,  85;  Ber.,  12,  979). 
Paramethylisatin,  C8H4MeN02,  obtained  as  above,  is  isomeric  with 
the  substance  obtained  by  Baeyer  and  Q^conomides  (Ber.,  15,  2093) 
from  isatin  silver  and  methj-l  iodide ;  it  is  odourless,  separates  from 
alcohol  or  hydrochloric  acid  in  deep  red  transparent  crystals  resem- 
bling chromic  anhydride,  and  from  water  in  lustrous  red  scales, 
melting  at  187° ;  it  is  sparingly  soluble  in  cold,  more  readily  in  hot 
water,  readily  in  hot  hydrochloric  acid  and  in  alcohol ;  with  alkalis, 
it  forms  a  deep  violet-coloured  solution,  yielding  methylisatates  when 
heated  or  on  long  standing.  It  yields  the  indophenin-,  and  with 
hydroxylamine  the  ketone-reaction,  and  forms  condensation  and  sub- 
stitution-derivatives similar  to  those  of  isatin.  Plienylparamethyl- 
imesa.tiii  (paramethi/IisatinphenyUmide),  C8H4]\reNO  I  NPb,  is  ob- 
tained on  adding  the  equivalent  quantity  of  aniline  to  a  concenti'ated 
solution  of  paramethylisatin  in  absolute  alcohol.  It  crystallises  in 
thick,  yellowish-red,  transparent  plates  or  prisms,  melts  at  239 — 240°, 
is  sparingly  soluble  in  water  or  cold  alcohol,  more  readily  in  hot 
alcohol,  and  in  its  properties  resembles  paratolylimide.  Metabromo- 
paratohilparamethylimesatin{parainetliylisatinmetahromoparatolyliinide), 
CsH4MeN0  !  NCTHgBr,  is  prepared  in  the  same  way  as  the  last  com- 
pound; it  crystallises  from  alcohol  in  transpaT'ent  brick-red  needles 
and  prisms,  melting  at  210^*.  Orthntolylparamethylimesatin  {para- 
metliylisatinorthotolylimide),  CgH+MeNO.NC;!!;,  isomeric  with  the 
above  paratolylimide,  crystallises  in  red  transparent  prisms,  melting 
at  191°.  Paravietlnjlnitroso-oxindole,  C9Hs(N0)N0,  is  prepared  by  the 
action  of  hydroxylamine  hydrochloride  on  paramethylisatin  (Ber.,  16, 
518).  It  forms  long  transparent  yellow  prisms,  is  sparingly  soluble 
in  water,  more  readily  in  alcohol,  dissolves  in  potash  without  decom- 
position, and  melts  at  225 — 226''.  On  adding  coal-tar  benzene  to  a 
solution  of  paramethylisatin  in  concentrated  sulphui'ic  acid,  a  deep 
blue  coloration  is  produced,  and  on  agitating  with  water  paramefhyl- 
indopilienin  separates.  The  numbers  obtained  on  analysis  agree  only 
approximately  with  the  formula  CisHsNOS.     It  forms  an  indigo-blue 
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powder,  sparingly  soluble  in  water,  alcohol,  and  acetic  acid,  more 
readily  in  concentrated  sulphuric  acid  and  hot  phenol,  from  which  it 
is  reprecipitated  by  water  or  alcohol.  When  treated  with  zinc  and 
glacial  acetic  acid,  it  yields  a  bright  green  substance,  which  becomes 
blue  again  on  exposure  to  the  air.  A.  K.  M. 

Difference  in  Chemical  Behaviour  of  Aromatic  Diamines. 
By  E.  Lellmaxx  (Annalen,  221,  1 — 34). — The  isomeric  aromatic 
diamines,  in  some  cases,  present  characteristic  differences  in  chemical 
behaviour.  Thus  for  example,  Ladenburg  has  observed  that  the 
hydrochlorides  of  the  orthodiaraines  react  with  benzaklehyde  accord- 
ing to  the  equation — 

aH/NHo)o,2HCl  +  2PhCH0  =  aHXNCHPh^,,HCl  +  2HoO 

+  HCl, 

whereas  the  meta-  and  para-derivatives  are  unaltered.  Similarly, 
Hobrecker  and  Hiibner  have  shown  that  ortho-diamines  are  differen- 
tiated from  the  meta-  and   para-compounds  in  yielding  the  so-called 
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anhydro-bases,    CxH^         \Cv3.w      Again  the   reaction  of   nitrous 

acid  on  the  ortho-  resembles  that  on  the  para-,  but  differs  from  that 
which  it  exerts  on  the  meta-compounds. 

The  author  has  studied  the  reaction  of  potassium  thiocyanate  and 
cyanate,  and  of  the  thiocarbimides,  on  the  aromatic  diamines,  with  a 
view  of  tracing  analogous  differences  in  chemical  behaviour. 

At  the  outset  some  remarks  are  made  on  the  method  of  pre- 
paration of  ortho-  and  para-phenylene  diamines.  It  is  found  that  to 
obtain  the  former  it  is  best  to  nitrate  benzanilide  and  not  acetanilide 
as  recommended  in  the  text-books ;  on  the  other  hand,  acetanilide  is 
more  suitable  for  the  preparation  of  the  latter. 

Action  of  Tht'ocyaiiates  on  the  Diamines. — The  diamine  thiocyanates 
are  easily  obtained  from  the  hydrochlorides  of  the  diamines  and  the 
thiocyanates ;  but  the  compounds  produced  differ  in  their  mode  of 
decomposition,  the  meta-  and  para-thiocyanate  yielding  the  correspond- 
ing phenylenefZi'thiocarbamides,  C6H4(NHCSNH2)2,  whilst  the  ortho- 

NH 
compounds   give    the   corresponding  thiocarbamide,  C6H4<^^jt^CS, 

together  with  thiocarbamide,  CS(NH2)2. 

Orthopkenylenethiocarhamide,  CeHi-^^n^pr^CS,  obtained  by  the  eva- 
poration of  an  aqueous  solution  of  1  mol.  orthophenylenediamine  hydro- 
chloride and  2  mols.  potassium  thiocyanate,  crystallises  in  large  leaflets, 
which  melt  at  about  290°  with  considerable  carbonisation. 

NH 

Metaparatohilenethiocarhamide,  CeHsMe-c^^TT^CS,  from  metapara- 

tolylenediamine  and  potassium  thiocyanate,  crystallises  in  silvery 
leaflets  melting  at  284",  and  soluble  in  soda  and  ammonia,  but  repre- 
cipitated on  acidifying  the  solution. 

Metapheniilenedithiocarbandde,  C6Hi(NHCSNH2)2,  crystallises  in 
microscopic  leaflets  melting  at  215°  ;  the  corresponding  para-compound 
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in  colourless  needles  melting  at  218°,  soluble  in  alkalis,  sparingly 
solnble  in  alcohol. 

The  action  of  potassium  cyanate  on  the  diamines  is  the  same  for  all 
three  isomerides  ;  a  phenylenedicarhamide  is  formed. 

Orthojihenylenedithiocarbamide,  C6Hi(NH.CSNH3)2,  crystallises  in 
bard  needles  melting  at  290°,  easily  soluble  in  alcohol,  sparingly  in 
water,  chloroform,  or  ether.  The  p«/-a-compound  crystallises  iii  silvery 
leaflets  and  decomposes  completely  at  a  high  temperature  witliout 
melting  ;  the  ?»efa-compound  crystallises  in  small  colourless  needles 
melting  at  280°,  soluble  in  concentrated  hydrochloric  acid,  but  repre- 
cipitated  on  the  addition  of  alkalis. 

By  the  action  of  tMocarhamides  on  the  diamines  complex  thiocarba- 
mides  of  the  generic  formula  C.rH,y(NH.CSNH.C„H,o)2,  are  produced, 
which  in  the  case  of  the  ortho-  and  para-compounds  are  decomposed, 
when  melted,  according  to  the  equation  CxHy(NH.CSNH.C2,Hj(,)2  = 

jSH 
CxHy<^^TT>CS  +  CS(NH.CcH«,)2,  while  the  meta-compound  is  un- 
changed. 

Dipheniilmetaparcttolyle7iedithiocarbamide,  Ci;H;jMe(NH.CSNIIPh)o, 
from  tolylenediamine  and  phenylthiocarbamide,  is  a  crystalline  sub- 
stance which  when  heated  to  140 — 150°,  is  decomposed  into  diphenyl- 
thiocarbamide  subliming  in  the  upper  part  of  the  vessel,  and  meta- 
para  toly  lenethiocarbamide. 

BiethylntetaparatolyJenedithiocarhamide,  C6H3Me(NH.CSNHEt)2, 
from  ethylthiocai'bamide  and  tolylenediamine  forms  microscopic 
crystals  which  melt  between  149°  and  153°,  and  on  more  protracted 
heating  are  decomposed  into  metaparatolylene-  and  ethyl-thiocarba- 
mides.  The  former  is  a  crystalline  substance  melting  at  284°,  spar- 
ingly soluble  in  water,  easily  soluble  in  alcohol  and  hot  soda.  Diallyl- 
metaparatol  yl  enedithiocarbamide,  C6H3Me(NH.CSNH.C3H5)o,  from 
tolylenediamine  and  allylthiocarbamide,  crystallises  in  delicate  silky 
needles,  melting  at  150°,  sparingly  soluble  in  water,  soluble  in  alcohol 
and  chloroform. 

The  corresponding  diallylmetaphenylenedithiocarbamide, 

CeHiCNH.CSNH.CaHs)^, 

forms  an  amorphous  white  powder,  which  melts  at  105°,  and  is  not 
decomposed  when  heated.  Diphe^iylparaphenylenedithiocarbamide, 
C6H4(NH.CSNHPh)2,  is  a  crystalline  substance,  soluble  in  hot  soda 
solution.     When  heated  to   260°  it  is  decomposed  partly  into  para- 

NH 

phenylenethiocarbamide,    C6H2<^-^^tt^CS,  which  crystallises  in  small 

leaflets,  melting  at  270°.     BiallylparaphenylyleneditliioGarbamide^ 

CeH,(NH.CSNH.C3H5), 

is  a  crystalline  substance,  insoluble  in  water,  sparingly  soluble  in 
alcohol.  It  melts  at  200°,  with  evolution  of  a  gas  and  emission  of  a 
smell  resembling  diallylthiocarbamide  :  its  decomposition  may  probably 
be  expressed  by  the  equation,  C6H4(NH.CSNH.-C3H5)2  = 

QH4<™>CS  +  CS(NH..C.H3)2. 
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The  author  also  made  some  experiments  on  the  reduction  of  the 
orthonitranilides  and  tohiides  of  phenylsulphonic  acid.  When  phenyl- 
sulphonyl  chloride  is  added  to  orthonitraniline  dissolved  in  benzene, 
crystals  of  orthonitraniline  hydrochloride  separate  out.  On  filtering 
these  and  evaporating  the  filtrate,  phenylsulphorthonitranilide, 

PhSOo.NH.CeHi.NOs, 

is  obtained.  This  substance  is  crystalline,  moderately  soluble  in 
petroleum,  easily  soluble  in  alcohol ;  it  is  reduced  by  tin  and  hydro- 
chloric acid  to  the  corresponding  amidoanUide,  PhSO2.XH.CBH4.XHo. 
This  compound  crystallises  in  long  colourless  needles  melting  at 
168",  sparingly  soluble  in  watei",  readily  soluble  in  alcohol  and  chloro- 
form ;  its  hydrochloride  forms  large  thick  crystals.  Phenylsuliiho- 
metanifrojxiratoluide,  PhSOj.NH.CeHaMe.NOo,  obtained  together  with 
the  corresponding  dinitro-derivative  by  the  action  of  fuming  nitric 
acid  on  phenylsulphoparatoluide,  crystallises  in  cubes,  which  melt  at 
99°.  On  reduction  with  tin  and  hydrochloric  acid,  it  is  converted 
into  the  corresponding  amido-derivative,  which  crystallises  in  long, 
colourless  needles,  melting  at  146'5°,  sparingly  soluble  in  water,  soluble 
in  alcohol. 

In  a  summaiy,  the  author  remarks  that  the  above  observations  do 
not  form  sufficient  material  for  general  conclusions  with  regard  to  the 
reactions  of  the  diamines.  To  complete  the  study  of  these  compounds, 
it  is  necessary  to  compare  the  decomposition  of  the  isomeric  phenylene- 
cliamines  with  the  diamines  of  the  paraffin  series.  As  a  step  in  this 
direction,  Hofmann  has  observed  that  ethylenediaminethiocyanate 
when  melted  yields  ethylenethiocarbamide,  a  decomposition  perfectly 
analogous  to  the  decomposition  of  the  corresponding  orthodiphenylene 
compound.  V.  H.  V. 

Organic  Hydroxylamine  Derivatives.  By  C.  Schramm  (Ber., 
16,  2183 — 2188). — When  a  solution  of  bromacetophenone  in  aqueous 
alcohol  is  heated  with  an  excess  of  hydroxylamine  hydrochloride  for 
12  hours  on  a  water-bath,  the  alcohol  evaporated,  and  the  product 
extracted  with  ether,  a  yellowish  oil  is  obtained  which  solidifies  on 
standing.  It  can  be  purified  by  precipitating  its  solution  in  soda  with 
dilute  sulphuric  acid  and  extracting  with  ether;  it  then  melts  at  1G2 
—1*33°.  Its  formula  is  CPh(X.OH).CHo.XH.OH.  It  dissolves 
readily  in  alcohol  or  ether,  sparingly  in  hot  water  and  benzene,  and  is 
insoluble  in  light  petroleum  and  in  cold  water.  On  heating  it  with 
concentrated  acids,  hydroxylamine  is  given  off.  A  eilver  derivative, 
CbHgAgXvOo,  is  obtained  by  precipitating  a  solution  in  concentrated 
ammonia  with  a  concentrated  solution  of  silver  nitrate.  Bihenzyl- 
liydroxylaniine,  (CHaPhj-.X.OH,  is  obtained  on  heating  a  solution  of 
benzyl  chloride  (3  grams),  hydroxylamine  hydrochloride  (3  grams), 
and  ciy.stallised  sodium  carbonate  (6  grams)  in  aqueous  alcohol  for  half 
an  hour  on  a  water-bath.  On  cooling,  it  separates  in  long  white  needles 
which  melt  at  123°,  and  are  decomposed  by  distillation.  It  is  soluble 
in  alcohol,  ether,  and  benzene,  less  soluble  in  light  petroleum,  carbon 
bisulphide,  and  glacial  acetic  acid,  .sparingly  in  hot  water,  and  insoluble 
in  ammonia,  soda  solution,  and   hydrochloric   acid.      A  hi/drochloride, 

e  2 
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(C7H7)2N'.0H,HC1,  can  be  obtained  by  tbe  action  of  dry  hydrocbloric 
acid  gas  on  its  solution  in  absolute  etlier. 

Methjlprofylglijoxime,  CMe(NOH).C(NOH)Pr,  obtained  by  the 
action  of  hydroxylamine  hydrocbloride  on  a  solution  of  isonitrosopro- 
pylacetone  in  aqueous  alcohol,  foi'ins  spiral-like  groups  of  needles 
melting  at  168".  Phenylglyoodme,  CPh(N'.OH).CH !  N.OH  (m.  p. 
152°)  is  prepared  by  the  action  of  alkaline  hydroxylamine  solution  on 
dibromacetophenone,  at  a  gentle  heat,  acidifying  and  extracting  with 
ether.  It  can  be  purified  by  precipitating  the  ethereal  solution 
with  light  petroleum  and  washing  the  precipitate  with  benzene, 
or  by  dissolving  it  in  alkali,  acidifying  and  extracting  with  ether.  The 
silver  derivative,  C8H7AgN202,  forms  a  yellowish-white  curdy  precipi- 
tate. On  dissolving  sodium  in  absolute  alcohol  and  adding  an  ethereal 
solution  of  methylethylglyoxime,  the  sodium  derivative  of  the  latter, 
C5H9Na2^o02,  is  thrown  down  as  a  white  curdy  precipitate.  The  di- 
acetyl-derivative  of  methylglyonnine,  CMe(N05^).CH(N0Ac)  is  formed 
when  a  mixture  of  metliylglyoxime  with  a  slight  excess  of  acetic  anhy- 
dride is  gently  boiled  until  the  mass  begins  to  turn  brown.  The  pro- 
duct is  poui-ed  into  shallow  clock-glasses  and  exposed  in  a  vacuum 
when  needles  are  obtained  melting  at  51°.  It  crystallises  from  light 
petroleum  in  white  transparent  prisms ;  when  heated,  these  explode 
with  evolution  of  hydrocyanic  acid. 

The  diacetyl- derivative  of  methylethylglyoxime, 

CMe(NOl^).CEt(NOl^), 

crystallises  in  flat  prisms  readily  soluble  in  alcohol  and  in  ether, 
sparingly  in  hot  water.  The  diacetyl-derivative  of  methylbenzyl- 
glyoxime  forms  small  white  crystals  melting  at  80°.  A.  K.  M. 

Hydrazines  of  Pyroracemic  Acid.  By  E.  Fischeb  and  F.  Jour- 
dan  {Ber.,  16,  2241 — 2245). — Some  of  the  compounds  of  the  hydra- 
zines with  ketones  have  been  described  by  Reisenegger  (Abstr.,  1883, 
798).  The  reaction  is  a  general  one,  and  holds  for  the  primary  and 
secondary  hydrazines  of  the  fatty  and  aromatic  series,  and  for  all 
simple  and  most  of  the  more  complicated  ketones  and  diketones,  the 
ketouic  acids  combining  with  extreme  readiness  with  the  hydrazines 
either  in  neutral  or  in  acid  solutions.  Pyroracemic  acid  and  phenyl- 
hydrazine  combine  with  great  violence,  so  that  it  is  advisable  to  dilute 
each  substance  with  five  volumes  of  ether,  to  cool  well  and  to  mix 
gradually. 

The  phenylhydrazinepyroracemic  acid,  C9HinT^202,  separates  as  a 
yellowish  crystalline  powder  which  after  being  washed  with  ether  and 
crystallised  from  boiling  alcohol,  forms  hard  lustrous  needles,  melt- 
ing at  169°  with  evolution  of  gas ;  it  is  readily  soluble  in  hot  alcobol, 
very  sparingly  in  ether,  chloroform,  carbon  bisulphide,  and  light 
petroleum,  readily  in  alkalis  and  alkaline  cai'bonates.  The  sodium 
salt  is  sparingly  soluble  in  an  excess  of  concentrated  soda  solution, 
with  which  it  can  be  boiled  without  decomposition.  The  formation  of 
phenylhydrazinepyroracemic  acid  takes  place  also  in  aqueous,  acetic 
acid,  and  dilute  hydrochloric  acid  solutions,  and  with  such  readiness 
that  the  reaction  can  be  employed  for  the  detection  of  pyroracemic 
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acid  (also  of  phenylglyoxylic  acid  and  levulic  acid)  in  very  dilute 
solutions.  Heated  above  its  melting  point,  it  yields  carbonic  anhy- 
dride and  ethylidenephenylhydrazine  :— PhNaH  !  CMe.COOH  =  CO,-l- 
PhNjH  !  CHMe.  It  can  be  boiled  with  dilute  hydrochloric  and  sul- 
phuric acids  without  decomposition,  and  on  boiling  with  alcoholic 
sulphuric  acid,  the  efliyl  derivative,  PliN.H  '.  CMe.COOEt,  is  obtained 
melting  at  114 — 115°,  and  soluble  in  alcohol,  ether,  and  chloroform. 
By  the  action  of  sodiutn-amalgara  on  a  cold  dilute  solution  of  phenyl- 
hydrazinepyroracemic  acid,  phenylhydrazinepropionic  acid, 

PhN2H,.CMeH.C00H, 
is  produced,  crystallising  from  boiling  alcohol  in  white  slender  needles 
melting  at  152 — 153°  with  decomposition.  It  is  very  sparingly  soluble 
in  cold  alcohol,  ether,  and  watei',  much  more  readily  in  hot  alcohol, 
also  readily  soluble  in  alkalis  and  in  concentrated  hydrochloric  acid. 
JNIercuric  oxide  and  copper  salts  are  readily  reduced  by  it  in  alkaline 
solution,  ammoniacal  copper  solution  reconverting  it  into  phenyl- 
hydrazinepyroracemic  acid. 

In  order  to  decide  which  of  the  formulae  PhNH.N  !  CMe.COOH  or 
PhN — CMe.COOH    is   correct,    the    action   of    pyroracemic  acid    on 


NH 
methylphenylhydrazine   was    studied.     This    yields    an    acid   of   the 
formula  PhNMe.N  !  CMe.COOH,  the  behaviour  of  which  to   mineral 
acids  is,  however,  quite  different  from  that  of  the  acid  obtained  from 
phenyl  hydrazine. 

Metliylidienyniydrazinepyroracemic  acid  softens  at  70°,  and  melts  at 
78°  ;  it  crystallises  in  yellowish  needles  readily  soluble  in  alcohol  and 
in  ether,  sparingly  in  light  petroleum  and  in  water ;  it  is  decomposed 
by  long-continued  boiling  with  water,  but  is  stable  in  alkaline  solu- 
tions. On  warming  it  with  a  10  per  cent,  solution  of  hydrochloric 
acid  it  becomes  red,  and  then  dissolves,  the  colour  disappearing  as  the 
temperature  is  raised,  whilst  colourless  slender  needles  separate,  in- 
creasing in  quantity  on  cooling  and  as  the  liquid  is  diluted  with  water. 
This  new  substance,  apparently  of  the  formula  C10H9NO2,  seems  to  be 
formed  by  the  abstraction  of  ammonia  from  the  methylphenylhydra- 
zinepyroracemic  acid,  a  considerable  quantity  of  ammonia  being  found 
in  the  acid  liquid.  It  is  readily  soluble  in  hot  alcohol,  from  which  it 
crystallises  in  colourless  needles  melting  at  206°.  It  can  be  distilled 
unchanged,  dissolves  readily  in  soda,  ammonia,  and  sodium  carbonate, 
and  can  be  reprecipitated  by  acids.  A.  K.  M. 

Diacetonamine.  By  E.  Fischer  {Ber.,  16,  2236— 2288).— In  pre- 
paring diacetonamine  from  acetone  containing  aldehyde,  Heintz 
{Annalen,  189,  214)  obtained  a  base  CfeHisNO,  (vinyldiacetonamine)  ; 
this  he  afterwards  obtained  by  the  action  of  acetaldehyde  on  diace- 
tonamine oxalate,  and  he  thought  it  probable  that  it  might  be  a  lower 
liomologue  of  triacetonamine ;  this  is  now  confirmed  by  the  author. 
It  is  converted  into  an  alkamine  by  the  action  of  sodium-amalgam, 
and  on  heating  this  with  concentrated  sulphuric  acid,  a  readily  volatile 
base  is  obtained,  the  properties  of  which  show  it  to  be  a  liomologue  of 
tr4acetoniue  (Abstr.,  18bo,  115o). 
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Other  aldehydes,  both  of  the  fatty  and  aromatic  series,  yield  bases 
with  diacetonaraine,  and  in  this  way  numerous  homologues  of  hydro xy- 
piperidine  and  piperidine  can  be  obtained.  Senzdiacefnnamine, 
CisHnNO,  is  prepared  by  boiling  a  solution  of  acid  diaCetonamine 
oxalate  (1  part)  in  alcohol  (3  parts)  with  bitter  almond  oil  (1  part) 
for  about  ten  hours ;  the  product  is  filtered  hot,  and  the  oxalate 
formed  is  washed  with  hot  alcohol.  By  the  action  of  potash  the  free 
base  is  obtained  as  an  oil,  which  solidifies  on  standing  ;  it  crystallises 
from  hot  light  petroleum  in  splendid  colourless  plates,  melts  at  62  — 
63°,  dissolves  very  readily  in  alcohol  and  in  ether,  sparingly  in  water ; 
the  oxalate  (Ci3HnNO)2C3H304,  forms  white  scales,  very  sparingly 
soluble  in  alcohol  and  in  water,  readily  in  hydrochloric  and  oxalic 
acids.  On  adding  gold  chloride  to  the  hydi'ochloric  acid  solution,  the 
aurochloride  is  precipitated  as  a  yellow  oil,  which  solidifies  to  mag- 
nificent gold-coloured  needles.  By  the  action  of  sodium-amalgam  on 
an  acidulated  solution  of  benzdiacetonamine,  the  latter  is  partially  con- 
verted into  heiizdiacetonalkamine,  CjsHigNO.  The  hydrochloride, 
CiaHigNOjHCl,  forms  small  hard  crystals,  readily  soluble  in  water, 
sparingly  in  alcohol.  On  decomposing  it  with  an  alkali,  the  base  is 
precipitated  as  a  thick  colourless  oil.  Sulphuric  acid  acts  on  this  base 
or  the  hydrochloride  in  the  same  way  as  on  triacetonalkamine,  with 
formation  of  a  new  base,  which  is  volatile  in  steam,  has  an  odour 
resembling  that  of  piperidine,  and  yields  a  sparingly  soluble  hydro- 
bromide. 

From  these  reactions,  it  is  assumed  that  benzdiacetonamine  has  a 
constitucion  similar  to  that  of  triacetonamine,  its  formation  being 
thus  expressed  :  — 

H.C.CO.CH.         HoC  .  CO  .  CH, 
PhCHO  +  1         =        1  I         +  HoO. 

HoN.CMea        PhCH.NH.CMe., 

The  author  intends  to  try  the  reaction  with  other  aldehydes,  with 
ethyl  acetoacetate,  and  with  pyroracemic  and  other  ketonic  acids. 

A.  K.  M. 
Action    of    Phosphorus    Trisulphide    on    Phenols.      By   A. 

Geuther  (Annaleu,  221,  55 — 59). — Kekule  and  Szuch  (Jahresber., 
1868,  628)  have  isolated  from  the  products  of  the  reaction  of  phosphorus 
pentasulphide  on  phenol,  besides  phenyl  mercaptan  and  sulphide, 
a  small  quantity  of  benzene.  As  the  formation  of  this  hydi'ocarbon 
can  only  arise  from  the  reduction  of  the  phenol,  it  is  probable  that 
the  samples  of  pentasulphide  contained  some  trisulphide  as  an  impu- 
rity. In  order  to  contiT-m  this  suggestion,  the  author  has  studied  the 
action  of  phosphorus  trisulphide  on  phenol.  On  submitting  the  crude 
product  of  the  reaction  to  fractional  distillation,  it  was  separated  into 
two  portions,  the  one  boiling  below  1U0°,  the  other  above  280°. 
The  former  was  principally  benzene,  together  with  traces  of  phenyl 
mercaptan  and  sulphide,  the  latter  triplienylphosphate.  The  reactions 
of  phosphorus  trisulphide  and  pentasulphide  on  phenol  may  probably 
be  expressed  by  the  follow^ing  equations  : — (1)  8PhOH  +  PjSg  = 
2Ph3P04  +  3H,S  +  2C6H6,  and  (2)  8PhOH  +  P2S5  =  2Ph3P04  + 
3H.S  +  2PhSH. 


Meta. 

Para. 

32—33° 

64° 

236—236-5 

238 
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As  an  analogous  case,  it  is  shown  that,  cresol  is  similai'lj  reduced  to 
toluene  by  phosphorus  trisulphide ;  the  other  products  of  the  reaction, 
which  were  not  minutely  examined  by  the  author,  are  probably  tolyl 
mercaptan  and  tolylphosphate.  V.  H.  V. 

A  Fourth  Monobromophenol.  By  A.  Fittica  (/.  pr.  Chem. 
[2],  28,  170 — 18S). — lO  grams  of  phenol  ai*e  dissolved  in  10  grams 
absolute  alcohol,  3  grams  of  amorphous  phosphorus  added,  and 
17  grams  of  bromine  allowed  to  flmv  in  through  a  capillary  tube  ;  the 
vessel  is  surrounded  with  cold  water;  the  temperature  of  the  mixture- 
must  not  rise  above  20°.  The  product  is  shaken  with  water,  with 
dilute  sodium  carbonate,  again  with  water,  dried  and  distilled.  The 
fraction  235 — 240°  repeatedly  redistilled,  finally  yields  the  new 
monobromophenol  as  a  liquid  boiling  at  236 — 238^,  and  not  soli- 
difying at  10 — 12°.  The  pure  substance  cannot  be  distilled  without 
decomposition.  No  further  description  of  its  properties  is  given. 
The  boiling  and  melting  points  of  ortho-,  meta-,  andpara-bromophenol 
are — 

Ortho. 
Melting  point    ....      (Liquid) 
Boihng  point 194—195° 

By  nitration  in  glacial  acetic  acid  solution,  a  crystalline  compound, 
melting  at  60 — 65°,  and  of  the  formula 

C6H3Br(N0,).0H,CeH3i-(N0o)20H, 

is  obtained.  This  on  further  nitration  yields  a  bromodinitrophenol, 
C6H2Br(N02)2.0H,  crystallising  in  yellow  prisms,  and  melting  at 
108 — 110°.  The  same  product  is  obtained  on  boiling  with  baryta- 
water,  together  with  a  substance  melting  at  68 — 70°,  and  crystal- 
lising in  stellate  groups  of  yellow  needles,  to  which  the  author 
assigns  the  formula  2C6H3Br(NOo).OH,C6H,Br(N02)o.OH. 

A.  J.  G. 

Action  of  Phenol  on  Ketonic  Acids.  By  C.  Bottinger  (Ber., 
16,  2071 — 2075). — By  the  action  of"  phenol  on  pyroracemic  acid  in  pre- 
sence of  sulphuric  acid,  a  condensation-product  of  the  composition 
Ci5HiiOi,H20  is  obtained.  This  substance,  which  the  author  proposes 
to  name  diphenijlpropionic  acid,  forms  a  horny  mass  (m.  p.  268°),. 
soluble  in  acetone,  insoluble  in  water,  benzene,  and  chloroform.  It  is 
a  monobasic  acid,  and  a  solui'.ion  of  its  ammonium  salt  gives  precipitates 
with  salts  of  barium,  calcium,  lead,  and  silver. 

Dihroinnpheuopi-opionic  acid  is  a  pale  golden  amorphous  and  electric 
powder,  insoluble  in  water  and  alcohol  ;  on  heating  this  with  concen- 
trated hydrochloric  acid  at  230°  in  a  sealed  tube,  it  gives  off  bromine 
and  carbonic  anhydride,  and  is  converted  into  a  black  substance. 

Acetyldiphenoprop ionic  acid  is  an  amorphous  yellowish  substance, 
soluble  in  acetone,  in.soluble  in  chloroform  ;  its  barium  salt  forms  an 
insoluble  amorphous  precipitate. 


56  ABSTRACTS  OF   CHEMICAL  PAPERS. 

AcetyldibromopTienoproinonic  acid  is  coloured  at  first  violet,  and  then 
dissolved  by  ammonia;  it  forms  sparingly  soluble  barium  salt. 

V.  H.  V. 

Derivatives  of  Thymol.  By  H.  Kobek  {Ber.,  16,  2096—2105). 
—Parathymotic  aldehyde,  C6H3MePr«(OH).CHO  (Me  :  OH  :  Pr  :  CHO 
=  1:3:4:6)  obtained  by  heating  thymol  with  chloroform  and 
soda,  crystallises  in  long  white  glistening  needles  melting  at  133°, 
spainngly  soluble  in  water,  soluble  in  alcohol  and  ether.  It  dissolves 
in  ammonia  and  sodium  carbonate  to  form  a  golden-coloured  solution. 
The  author  was  unable  to  obtain  a  crystalline  compound  of  the  sub- 
stance with  sodium  hydrogen  sulphite;  but  its  other  general  properties 
characterise  it  as  an  aldehyde.     Its  anilide  derivative, 

C6H,MePi-»(0H).CHNPh, 

prepared  by  heating  parathymotic  aldehyde  and  aniline  in  molecular 
proportions,  crystallises  in  golden  needles  melting  at  142°,  insoluble 
in  water,  soluble  in  alcohol  and  ether ;  it  is  decomposed  by  boiling 
with  water  or  dilute  acids  into  the  aldehyde  and  aniline. 

Farathymotic  alcohol,  C6B2MePr'^(OH).CIl2.0H,  obtained  by  the 
reduction  of  the  aldehyde  with  sodium-amalgam  and  water,  forms  a 
greyish  amorphous  powder,  which  melts  gradually  at  120 — 130°;  it 
is  insoluble  in  water,  soluble  in  alcohol  and  ether. 

Methylparathymotic  aldehyde,  C6H2MePr''(OMe).CHO,  prepared 
from  parathymotic  aldehyde,  methyl  iodide,  and  alcohol,  is  a  golden 
oil  boiling  at  270°,  insoluble  in  water,  soluble  in  alcohol  and  ether; 
it  dissolves  with  difficulty  in  a  solution  of  sodium  hydrogen  sulphite. 
Its  anilide  crystallises  in  clear  transparent  tablets  (m.  p.  80°),  inso- 
luble in  water,  readily  soluble  in  other  menstrua.  On  oxidation  with 
potassium  permanganate,  it  is  converted  into  the  corresponding 
carhoxylic  acid,  C6H2MePr(OMe).COOH,  which  crystallises  in  long 
white  silky  needles  melting  at  137° ;  a  solution  of  this  acid  gives  no 
coloration  with  ferric  chloi-ide,  and  precipitates  more  or  less  sparingly 
soluble,  with  salts  of  calcium,  silver,  copper,  zinc,  and  lead. 

In  order  to  determine  the  constitution  of  the  compounds,  and  to 
compare  the  parathymotic  acid  corresponding  with  the  above-men- 
tioned aldehyde  with  the  thymotic  acid  described  by  Kolbe  and 
Lautemann  (Aunaleti,  115,  205),  the  author  prepared  both  acids,  and 
studied  their  reactions.  The  former  can  be  best  obtained  by  heating 
thymol  with  carbon  tetrachloride  and  soda;  it  crystallises  in  leaflets 
melting  at  157° ;  the  latter  by  the  joint  action  of  sodium  and  carbonic 
anhydride  on  thymol  melts  at  123°  and  gives  a  deep  blue  coloration 
with  ferric  chloride.  This  reaction,  characteristic  of  those  aromatic 
acids  in  which  the  hydroxyl  is  in  the  ortho-position  to  the  carboxyl 
group,  taken  in  connection  with  the  method  of  preparation,  shows 
that  the  thymotic  acid  of  Kolbe  and  Lautemann  is  the  ortho-acid, 
possessing  the  constitution 

C6H.MePr"(0H).C00H  [Me  :  COOH  :  OH  :  Pr«  =  1:2:3:4]. 

On  the  other  hand,  the  method  of  preparation  of  the  author's  acid, 


\ 
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together  -with  the  absence  of  any  reaction  with  ferric  chloride,  point 
probably  to  its  constitution  as  expi-essible  by  the  formula 

C6H,MePr(0H).C00H  [Me  :  OH  :  Pr :  COOH  =  1:3:4:6]. 

ThymodiaUehijde,  C6H2MePr(OH)(CHO)2,  obtained  in  the  course  of 
the  preparation  of  parathymotic  aldehyde,  forms  golden  compact 
needles  melting  at  80° ;  it  gives  a  cherry-red  coloration  with  ferric 
chloride ;  on  boiling  with  sodium  acetate  and  acetic  anhydride  it  is 
converted  into  thijmopar acrylic  acid,  C6H..MePr(0H).CH  \  CH.COOH, 
which  forms  microscopic  crystals  melting  at  280°.  The  methyl  deri- 
vative of  the  latter  crystallises  in  golden  needles  melting  at  141°, 
sparingly  soluble  in  water,  soluble  in  alcohol  and  ether.  Both  acids  give 
sparingly  soluble  calcium,  barium,  and  copper  salts;  their  silver  salts, 
however,  differ,  that  of  the  former  crystallises  from  water,  that  of  the 
latter  dissolves  in  hot  water,  forming  a  resinous  mass. 

Y.  H.  V. 

A  New  Glycerol.  By  A.  Colson  (Compt.  rend.,  97,  177 — 
179). — The  aromatic  tribromhydrin,  C6Ha(CH2Br)3,  previously  de- 
scribed (Abstr,,  1883,  734),  can  be  obtained  in  crystals  by  pro- 
longed refrigeration,  and  the  crystals,  after  recrystallisation  from 
alcohol,  melt  at  94'5°.  The  tribromhydrin  is  decomposed  by  water, 
yielding  mesitylene  glycerol,  C6H;j(CHo.OH)3.  To  obtain  this  com- 
pound, the  crude  product  of  tlie  action  of  bromine  on  mesitylene  is 
boiled  for  several  hours  with  25 — 30  parts  of  water  and  an  excess  of 
lead  carbonate,  the  liquid  filtered,  and  concentrated  by  evaporation 
in  a  vacuum.  The  crude  product  is  mixed  with  a  small  quantity  of 
silver  oxide,  then  treated  with  hj'drogen  sulphide  in  order  to  remove 
lead,  and  the  solution  filtered  and  concentrated.  The  viscous  liquid 
thus  obtained  is  purified  by  successive  treatment  with  ether,  alcohol, 
and  chloroform,  and  is  finally  concentrated  in  a  vacuum.  Mesitylene 
glycerol  is  a  viscous  liquid  with  a  bitter  taste  ;  it  is  insoluble  in  ether 
and  in  chloroform,  but  is  very  soluble  in  alcohol  and  in  water.  When 
treated  with  hjdrobroniic  acid,  it  yields  the  original  tribromhydrin. 
Hydrochloric  acid  forms  a  colourless  oily  liquid,  which  is  in  all  pro- 
bability the  trichlorhydrin  :  the  same  com|X)und  is  obtained  by  the 
action  of  chlorine  on  the  vapour  of  mesitylene  ;  it  boils  at  170 — 180° 
in  a  vacuum,  and  at  277 — 284°  with  partial  decomposition,  under 
atmospheric  pressure.  It  is  decomposed  by  water  with  formation  of 
the  glycerol.  Acetic  acid  also  combines  with  mesitylene  glycerol, 
lorming  a  compound  which  is  only  slightly  soluble  in  water. 

If  the  product  of  the  saponification  of  the  crude  tribromhydrin  is 
treated  with  ordinary  ether  after  evaporation  of  the  water,  the  ether 
dissolves  a  substance  which  separates  out  in  crystals  on  evaporation. 
When  purified  by  repeated  crystallisation  from  water,  this  sub- 
stance forms  nacreous  j)lates  which  melt  at  126°.  They  are  tasteless 
and  inodorous,  soluble  in  55  parts  of  boiling  water,  but  only  slightly 
soluble  in  cold  water,  still  less  soluble  in  ether,  but  very  soluble  in 
alcohol.  They  have  the  composition,  C9Htj(0H).;Br  ;  when  boiled  with 
water  and  potassium  carbonate,  this  compound  is  not  decomposed  ; 
and  when  treated  with  hydrobroinic  acid  it  yields  a  tribromide  which, 
after  recrystallisation  from  alcohol,  melts  at  81 — 82°.     The  comiiound 
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is  therefore  not  a  derivative  of  mesitylene  glycerol,  but  is  a  mono- 
brorao-gljcol,  C6H2BrMt(CH2.0H)2  and  its  dibromolijdrin, 
C6H.,BrMe(CH3Br)2, 

(m.  p.  81 — 82°),  is  isomeric  with  mesitylene  glycerol  tribromliydrm. 

C.  H.  B. 
Quinone  Derivatives.  By  R.  Nietski  (Ber.,  16,  2092—2096).— 
The  author  has  shown  that  by  passing  nitrous  acid  into  an  ethereal 
solution  of  quinol,  a  diuitrohydmxyquinone,  C6(OH)2(]SrO..)203,  or 
nitranilic  acid,  is  formed ;  the  same  substance  may  also  be  obtained 
either  by  the  action  of  fuming  nitric  acid  on  dinitroquinol,  or  by  the 
nitration  of  diacetylquinol :  all  these  methods  of  preparation,  how- 
ever, are  very  unsatisfactory.  In  the  present  communication  a  detailed 
account  is  given  of  an  improved  process,  which  consists  in  acting  on 
diacetylquinol  with  nitrosulphuric  acid  in  the  cold,  and  precipitating 
the  characteristic  sparingly  soluble  potassium  nitranilate  from  an  ice- 
cold  solution  of  the  crude  product.  The  corresponding  acid,  Avhich  is 
very  unstable,  may  be  obtained  from  this  derivative.  The  potassium- 
derivative  is  converted  by  a  strongly  acid  solution  of  stannous  chloride 
intonitramidotetrhydroxybenzene,  C6(OH)4(NH2).N02,  which  crystal- 
lises in  needles,  having  a  violet  iridescence,  insoluble  in  alcohol, 
ether,  and  benzene.  Potassium  nitranilate  is  further  converted  by 
stannous  chloride,  with  an  excess  of  tin,  into  a  substance  crystallising 
in  delicate  iridescent  green  leaflets,  resembling  quinhydrol  in  appear- 
ance.    This  compound  is  probably  a  diimido-derivative  of  dihydroxy- 

NH 
quinone,    C6(OH)oO-.^    |      ,    and   analogous   to    diimidonaphthol :    a 

view  which  receives  some  support  from  the  similarity  of  phenomena 
observable  in  the  preparation  of  these  two  substances.         V.  H.  V. 

Action  of  Orthonitrobenzaldehyde  on  Acetaldehyde.  By 
A.  Baeyer  and  V.  Drewsex  (Her.,  16,  2205 — 2208). — In  a  previous 
communication  (Abstr.,  1883,  341)  the  authors  mentioned  the  forma- 
tion of  a  condensation-product  by  the  action  of  alkalis  on  a  solution 
of  orthonitrobenzaldehyde  in  acetaldehyde.  It  is  prejDared  by 
gradually  adding  a  2  per  cent,  solution  of  sodium  hydroxide  to  a 
solution  of  orthonitrobenzaldehyde  in  freshly  prepared  aldehyde  kept 
cool  with  ice,  imtil  an  alkaline  reaction  remains  for  at  least  five 
minutes.  The  acetaldehyde  is  expelled  by  a  current  of  air,  the 
crystalline  product  dried  on  a  porous  tile  and  crystallised  from  ether. 
It  forms  moderately  large  colourless  monoclinic  prisms,  readily  soluble 
in  alcohol  and  chloroform  ;  it  softens  at  120"  and  melts  at  125°  with 
evolution  of  aldehyde  vapour.  Its  formula,  C9H9N04,C2ll40,  corre- 
sponds with  that  of  a  compound  of  orthonitrophenyllactic  aldehyde 
with  aldehyde.  On  passing  a  current  of  air  through  its  solution  at 
40 — 50°,  as  long  as  the  odour  of  aldehyde  is  perceptible,  a  non- 
cry  stalli  sable  product  is  obtained  (probably  ortlwnitroplienyllactic 
aldehyde),  combining  with  acid  sulphites  and  reddening  rosaniline 
sulphite.  Like  the  condensation-product,  it  yields  indigo  with 
aqueous  alkalis.      Orthnnitro-li-phenyllactic  add, 

N02.Cc.H4.CH(dH).CH2.COOH,. 
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(m.  p.  126°)  is  obtained  on  warming  a  solution  of  the  condensation- 
product  in  dilute  alcohol  with  an  excess  of  freshly  precipitated  silver 
oxide,  until  the  addition  of  alkali  no  longer  produces  indigo  ;  the  pro- 
duct is  boiled  with  hydrochloric  acid,  filtered,  and  extracted  with 
ether,  and  the  acid  purified  by  means  of  the  barium  salt.  It  ciystal- 
lises  in  short  well-formed  prisms,  readily  soluble  in  water,  alcohol, 
and  ether,  and  is  identical  with  the  acid  obtained  by  Einhorn  from  the 
addition-product  of  orthonitrocinnamic  acid  with  hydrobromic  acid 
(see  p.  (JG).  Orfhonitrorinnamic  ahhhyde,  JSOo.CeHi.CH  '.  CH.CHO, 
is  obtained  on  boiling  the  condensation-product  with  acetic  anhydride 
until  indigo  ceases  to  be  formed  by  the  addition  of  soda  solution.  It 
forms  colourless  needles  melting  at  127°,  readily  soluble  in  boiling 
water,  very  sparingly  in  cold  water,  readily  in  chloroform,  less  so  in 
alcohol  and  ether.  It  forms  a  crystalline  compound  with  hydrogen- 
sodium  sulphite,  reacts  with  rosaniline  sulphite,  reduces  ammoniacal 
silver  solution  Avith  formation  of  orthonitrocinnamic  acid,  and  on  reduc- 
tion readily  yields  quinoline.  From  the  above,  it  is  seen  that  the  con- 
densation of  orthonitrobenzaldehyde  with  aldehyde  takes  place  in  the 
same  way  as  with  acetone,  the  resulting  oithonitro-/3-phenyllactic 
aldehyde,  N02.C6H4.CH(OH).CH2.COH,  forming,  however,  'an  un- 
stable compound  with  acetaldehyde.  A.  K.  M. 

Benzoylacetone.  By  E.  Fischer  and  H.  Kuzgl  (Ber.,  16,  2239 — 
2241). — On  boiling  ethyl  benzoylacetoacetate  with  4  pai-ts  of  25  per 
cent,  sulphuric  acid,  carbonic  anhydride,  alcohol,  acetic  acid,  and 
acetophenone  are  produced  as  stated  by  Bonne  {Annalen,  187,  1). 
The  authors  find  that  a  small  quantity  of  benzoic  acid  and  about 
4  per  cent,  of  hetLzoylacetone  are  also  produced,  the  formation  of  the 
latter  corresponding  with  the  production  of  nitrocinnamylacetone 
from  ethyl  nitrocinnamylacetoacetate  (Abstr.,  1883,  587).  To  isolate 
the  benzoylacetone,  the  oil  is  dissolved  in  ether,  agitated  with  dilute 
soda  solution,  which  dissolves  the  benzoic  acid  and  the  benzoylacetone; 
the  solution  is  then  acidified,  extracted  with  ether,  and  the  residue 
from  the  evaporation  of  the  latter  dissolved  in  cold  dilute  soda 
solution,  from  which  the  benzoylacetone  is  precipitated  by  carbonic 
anhydride  as  a  colourless  oil,  which  crystallises  on  cooling.  It  may 
be  obtained  in  larger  quantity  by  boiling  ethyl  benzoylacetoacetate 
for  some  hours  with  7 — 8  parts  water.     Benzoylacetone, 

CH^B^.CO.CHa, 

melts  at  58°,  distils  unchanged,  is  volatile  in  steam,  and  has  an  agree- 
able penetrating  odour.  It  dissolves  sparingly  in  cold  water,  more 
readily  in  hot  water,  very  readily  in  alcohol  and  in  ether.  The  alkalis 
dissolve  it  readily,  sodic  carbonate  less  so,  whilst  it  is  insoluble  in  the 
acid  carbonates.  The  sodium  salt  of  benzoylacetone  is  precipitated  in 
the  form  of  yellowish  scales  on  adding  concentrated  alkali  to  its  solu- 
tion in  dilute  soda ;  the  silver  salt,  CioHgOoAg,  obtained  on  adding  an 
excess  of  silver  nitrate  to  an  ammoniacal  solution  of  benzoylacetone, 
forms  a  white  cry.stalline  precipitate,  almost  insoluble  in  water. 
Benzoylacetone  gives  an  intense  red  coloration  Avith  feiric  chloride. 
It  is  decomposed  by  boiling  alkali  with  formation  of  acetophenone. 
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When   warmed   with   phenylhydrazfne,    the  two  combine  forming  a 
slightly  coloured  oily  product  insoluble  in  alkaH. 

Ortlionitrohenzoijlacetone  is  obtained  in  the  same  way  from  ethyl 
orthonitrobenzoylacetoacefate,  and  likewise  combines  with  phenyl- 
hydrazine,  forming  a  compound  of  the  formula — 

NO.,.C6H4.C.CH2.CMe 

!l         II 

PhNoH,    N,HoPh 

The  behaviour  of  benzoylacetone  with  alkalis  shows  that  the  hydrogen 
of  the  methylene-group  can  be  substituted  by  metals,  which  is  not 
the  case  with  the  hydrazine-derivatives  iu  which  the  oxygen  of  the 
CO-gi'oups  is  replaced  by  nitrogen.  A.  K.  M. 

Anthroxanaldehyde  and  Anthroxanic  Acid.  By  A.  Schil- 
LiNGER  and  S.  Wleugel  {Ber.,  16,  2222 — 2226). — When  a  solution  of 
orthouitro phenyl liydroxyacrylic  acid  in  an  equal  weight  of  glacial 
acetic  acid  is  heated  on  a  water-bath  as  long  as  carbonic  anhydride  is 
evolved,  and  then  diluted  with  water,  neutralised  with  chalk,  and 
steam-distilled,  a  distillate  is  obtained  from  which  ether  extracts 
anthroxanaldehyde  mixed  with  anthranil ;  the  latter  is  removed  by 
boiling  with  light  petroleum,  from  which  solvent  anthroxanaldehyde 
crystallises  in  long  yellowish  needles  of  a  slightly  aromatic  and 
penetrating  odour ;  it  dissolves  readily  in  boiling  water,  and  volatilises 
easily  in  steam.  It  melts  at  7'I'b°,  and  can  be  sublimed  without 
decomposition.  Its  formula,  Ct,H5N02,  shows  it  to  be  isomeric  with 
isatin.  An  intense  reddish-violet  coloration  is  produced  on  adding 
zinc-dust  to  its  solution  in  very  dilute  ammonia  and  warming.  When 
an  aqueous  solution,  containing  also  anthranil,  is  boiled  with  ferrous 
sulphate,  slender  red  silky  needles  separate,  which,  after  crystallisation 
from  chloi'oform,  contain  no  iron;  this  substance  melts  above  215° 
with  decomposition  ;  it  has  basic  properties.  Anthroxanaldehyde  dis- 
solves readily  in  concentrated  hydrogen-sodium  sulphite,  and  pro- 
duce a  red  coloration  with  rosaniline  sulphite.  When  it  is  warmed 
with  aniline,  an  oil  is  obtained  which  solidifies  to  large  fan- 
shaped  crystals,  melting  at  about  40°.  Ayithroxanic  acid,  CgHsNOa,  is 
prepared  by  adding  the  calculated  quantity  of  a  4  per  cent,  perman- 
ganate solution  to  a  cold  solution  of  the  aldehyde  in  very  dilute  soda, 
filtering  and  slightly  acidifying.  The  solution  is  warmed  with  animal 
charcoal,  filtered,  and  dilute  sulphuric  acid  added,  when  ayithroxanic 
acid  separates  in  delicate  white  needles.  It  is  moderately  soluble  in 
hot  water,  almost  insoluble  in  cold  water,  readily  in  acetone,  more 
sparingly  in  glacial  acetic  acid,  and  still  less  readily  in  benzene  and 
other  solvents.  It  melts  at  190 — 191°  with  decomposition.  On 
warming  its  solution  in  dilute  ammonia  with  ferrous  sulphate,  filter- 
ing and  acidulating,  isatin  is  obtained. 

C     .COOH 

The  authors  assign  to  this  acid  the  constitution  C6H4<('  |    }0  , 

CO.C.COOH 
analogous  to  isatogenic  acid,  CeHi'^^     /  |  ,  which  it  resembles 

^N— 0 
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in  its  behaviour  to  feeble  reducing  agents.  Unsuccessful  attempts 
were  made  to  decompose  it  into  carbonic  anhydride  and  antkroxane, 

C8H4<'    I     /O,  which,  if  capable  of  existing,  would  be  isomeric  with 

anthranil.  Possibly  anthroxane  becomes  converted,  into  the  latter  in 
the  same  way  as  isatogen  into  isatin.  A.  K.  M. 

Constitution  of  Anthranil.  By  P.  Friedlander  and  S.  Wleugel 
(Ber.,  16,  2227 — 222'J)- — From  the  close  relationship  of  anthranil  to 
anthroxanic  acid  (see  last  Abstract)  an  attempt  was  made  to  prepare 
the  latter  by  heating  anthranil  with  ethyl  chlorocarbonate  at  12U — 
140°.     Of  the  three  possible  formulae  for  anthranil — 

/CK  ,C0  /C.OH 

CbH/i     >0,  CsH/I     ,  CsH<|| 

the  first  alone  could  yield  anthroxanic  acid,  the  second  an  isomeric 
anthranilcarboxylic  acid,  whilst  the  third  could  not  yield  a  carboxylic 
acid. 

The  product  of  the  reaction  was  an  acid  {anthranilcnrhoxTjlic  acid) 
isomeric  with  anthroxanic  acid,  but  possessing  different  properties. 
It  dissolves  sparingly  in  the  usual  solvents,  most  readily  in  acetone 
and  in  ether,  and  crystallises  from  hot  water  in  slender  needles  melt- 
ing at  about  230°  with  evolution  of  carbonic  anhydride,  but  anthranil 
is  not  re-formed.  The  presence  of  a  carboxyl-group  is  proved  by  its 
solubility  in  dilute  ammonia  and  in  alkaline  carbonates,  mineral  acids 
reprecipitating  it  unchanged.  It  dissolves  in  a  one  per  cent,  soda  solu- 
tion, showing  a  blue  fluorescence  which  soon  disappears,  and  on  then 
acidifying  with  acetic  acid  and  extracting  with  ether,  the  equivalent 
quantity  of  anthranilic  acid  is  obtained.  This  change  probably  takes 
place  thus : — 

/CO 
CeH/  I  +  H2O  =  COOH.CeHi.NH.COOH 

^N.COOH 

=  COOH.CeHi.NH,  +  CO,. 

Anthranilcarboxylic  acid  is  decomposed  by  hot  concentrated  soda 
solution,  with  formation  of  anthranilic  acid  and  of  a  high-melting  acid, 
probably  a  derivative  of  diphenylcarbamide. 

On  gently  heating  a  mixture  of  dry  anthranil  with  benzoic  chloride, 
an  abundant  evolution  of  hydrochloric  acid  takes  place,  whilst  fcenzow/- 

/CO 
anthranil,  CgHi-^  |  ,  is  formed.     The   product  cry.stallises  on 

^N.COPh 
cooling,  and  can  be  purified  by  recrystallisation  from  drv  benzene 
with  the  addition  of  light  petroleum.  It  forms  long  white  needles 
readily  soluble  in  the  ordinary  solvents,  in^-oluble  in  water  and  light 
petroleum;  it  melts  at  122 — 123°,  and  distils  above  360"  nearly  un- 
changed.    Like  anthranil,  it  readily  takes  up  the  elements  of  water 
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with  formation  of  hemoi/lanfhraniJic  acid,  COOH.CsHi.NH.COPh ; 
the  change  being  effected  by  solution  in  hot  dilute  alkalis  or  by  crys- 
tallisation from  dilute  alcohol,  when  the  melting  point  is  raised  from 
123°  to  180 — 181°.  The  benzoylanthranilic  acid  obtained  is  identical 
with  the  acid  obtained  from  anthranilic  acid  and  benzoic  chloride 
(Annale7i,  205,  130).  It  yields  sparingly  soluble  barium  and  calcium 
salts,  and  a  nearly  insoluble  stable  silver  salt,  CuHioNOsAg'. 

These  results  prove  that  anthranil  is  represented  by  the  second  of 
the  above  formulae,  and  that  it  is  the  lactam  of  anthranilic  acid. 

A.  K.  M. 

Action  of  Hydroxylamine  on  Diketones.  By  H.  Goldschmidt 
(Ber.,  16,  2176— 2180).— The  author  and  V.  Meyer  have  isolated  and 
described  a  diphenylglyoxime  (m.  p.  237°),  CUH13N2O2,  obtained  by 
the  action  of  hydroxylamine  on  benzil.  Under  other  conditions,  the 
author  has  obtained  an  isomeride  which  in  contradistinction  to  the 
first  named  substance  may  be  called  /S-diphenylgl^'Osime  ;  it  differs 
from  its  isomeride  in  its  melting  point  (200"),  its  appearance,  and  its 
greater  solubiUty  in  water  and  alcohol.  The  a-glyoxime  may  be  con- 
verted into  the  /3-isomeride  by  heating  to  180°. 

On  heating  phenanthraquiuone  with  alcohol  and  hydroxylamine 
hydrochloride,  a  monisonitroso  -  derivative  of  phenanthraquiuone, 
CuHgNOo,  is  formed. 

This  substance  crystallises  in  small  golden  needles  melting  at  158°, 
soluble  in  alcohol ;  it  dissolves  in  soda  to  form  a  green,  and  in  sul- 
phuric acid  to  form  a  red  solution.  It  is  converted  by  hydroxylamine 
hydrochloride  into  a  dioximid'e  derivative  of  phenanthraquiuone,  of 

C6H4.C :  N 

possible  constitution,    |  t         /O,    which     crystallises    in     golden 

needles  melting  at  181°,  insoluble  in  soda.  When  antliraquiuone  is 
heated  with  alcohol  and  hydroxylamine  hydrochloride,  in  a  flask  fitted 
with  an  inverted  condenser,  no  reaction  takes  place. 

In  order  to  obtain  the  monisonitroso-derivative  of  anthraquinone, 
it  is  necessai'y  to  heat  the  reacting  substances  in  a  sealed  tube  at  180°, 
when  the  compound  separates  out  as  a  pale  red  powder,  soluble  in 
alcohol,  to  form  a  red  solution.  It  sublimes  at  200°,  volatilising  com- 
pletely, without  melting.     Its  constitution  may  be  expressed  by  the 

formula,  C6H4<_^q  _>C6Hi.  Y    H    V 

Derivatives  of  Benzil.  By  B.  S.  Bukton  (Ber.,16,  2232—2233). 
— With  the  view  to  obtain  diphenyltartaric  acid,  the  author  has  made 
experiments  on  the  saponification  of  Zinin's  nitril  of  diphenyltartaric 
acid,  CuIIio02(CHN)>,  obtained  by  the  action  of  anhydrous  hydro- 
cyanic acid  on  an  alcoholic  solution  of  benzil  (Annalen,  34,  189).  The 
finely  powdei'ed  niti'ile  is  introduced  into  a  large  excess  of  glacial 
acetic  acid  saturated  at  0°  with  hydrobromic  acid,  and  frequently 
agitated.  After  some  weeks,  the  unaltered  substance  is  separated,  and 
the  clear  liquid  yields  monoclinic  crystals  of  a  vitreous  lustre.  On 
adding  ammonium  carbonate  to  the  filtrate,  a  white  precipitate, 
CONH,.CPh(OH).CPh(OHj.CONHo,  is  produced,  insoluble  in  cold 
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water,  but  wliicli  can  be  crystallised  from  dilute  alcohol ;  it  crystallises 
from  hot  water  in  small  needles.  It  softens  gradually  on  heating-, 
begins  to  darken  at  150°,  becoming  completely  liquid  at  230°.  Its 
basic  properties  are  very  feeble,  as  it  crystallises  unchanged  from  hot 
concenti-ated  hydrochloric  acid,  although  it  yields  a  crystalline  hydro- 
bromide.  It  has  no  acid  properties,  is  not  dissolved  by  sodium  carbo- 
nate solution,  but  is  soluble  in  soda  solution  with  decomposition.  On 
boiling  it  with  hydrochloric  acid,  acid  substances  are  obtained  still 
containing  nitrogen.  The  above  mentioned  monoclinic  crystals  con- 
sist of  the  hydrobromide  of  the  amide  ;  this  melts  at  185°  with  evolu- 
tion of  hydrobromic  acid.  Sodium  carbonate  converts  it  into  the 
amide.  A.  K.  M. 

Benzoylacetic  Acid.  By  A.  Baeyer  and  W.  H.  Perkix,  Jun. 
(Ber.,  16,  2128 — 2133). — One  of  the  authors  has  recently  shown  that 
ethvl  phenylpropiolate  is  converted  by  sulphuric  acid  into  ethyl 
benzoylacetate,  thus:  PhC  !  C.COOEt  +  HoO  =  COPh.CH..COOEt 
(see  Abstr.,  1882,  336).  The  latter  is  a  colourless  oil  resembling 
ethyl  acetoacetate  in  odour;  when  quickly  heated,  it  distils  with  slight 
decomposition  between  268 — 270° ;  it  is  coloured  by  ferric  chloride. 
On  boiling  with  water  or  acids,  it  is  decomposed  according  to  the 
equation,  CH,B^.COOEt  +  H2O  =  PhCOMe  +  CO2  +  EtOH.  In 
order  to  prepare  benzoylacetic  acid,  a  solution  of  the  alkyl  salt  in 
soda  is  left  at  rest  ;  after  filtration,  the  solution  is  cooled  with  ice 
and  carefully  acidified,  and  then  exhausted  with  ether.  The  acid 
is  obtained  from  the  ethereal  extract  as  a  hard  crystalline  mass,  which 
melts  at  85 — 90°  with  evolution  of  carbonic  anhydride  ;  it  is  soluble 
iu  alcohol  and  ether,  and  its  solution  is  coloured  violet  by  ferric 
chloi-ide.  

Etlnjlhenzoiilacetic  acid,  CHEtBz.COOH,  is  obtained  as  an  ethyl 
salt  by  the  joint  action  of  sodium  and  ethyl  iodide  on  ethyl  benzoyl- 
acetate ;  on  subsequent  saponification  of  this  salt,  the  pure  acid  is 
obtained.  This  latter  melts  at  112 — 115°,  and  is  generally  contami- 
nated by  benzoic  acid.  On  boiling  the  ethyl  salt  with  alcoholic  potash, 
like  ethyl  acetoacetate,  it  yields  either  a  mixture  of  acids,  or  a  ketone, 
according  to  the  concentration  of  the  alkali,  thus  : — 

(1.)  CHEt(COPh).COOEt  +  2K0H  =  PhCOOK 

-f  CH.Et.COOK  +  EtOH,  or 

(2.)  CHEt(COPh).COOEt  +  2K0H  =  COPh.CHoEt  +  EtOH 

+  K.CO.. 

Diethylbenzoic  acid,  CEt.,lIz.COOH,  obtained  by  a  repetition  of  the 
process  used  for  the  acid  above,  forms  a  colourless,  crystalline  mass 
melting  at  128 — 130° ;  when  heated  with  alcoholic  potash,  it  yields 
diethylacetophenonC;  boiling  at  23U°,  thus  : — 

CEt,(COPh).COOH  -I-  2K0H  =  COPh.CHEt,  +  K.COa. 

Allijlbenzoyl acetic  acid,  CHBz(C3H5).COOH,  prepared  by  the  action 
of  allyl  iodide  on  the  ethyl  salt  of  sodium  benzoylacetic  acid,  is 
isomeric  with  benzoyltetramethyleiiecarboxylic  acid  from  trimethy- 
lene  bromide  and  ethyl  benzoylacetate.    The  former  exists  as  a  colour- 
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less  crystalline  raass  melting  at  122 — 125°,  soluble  in  all  menstrua 
except  water;  wlien  its  ethyl  salt  is  heated  with  alcoholic  potash,  it 
yields  allylacetophenone  (b.  p.  238°),  thus: — 

CH(COPh)(C3H5).COOEt  +  2K0H  =  COPh.CHo(C3H5) 

+  K2CO3  +  Eton. 

mhyhiitrosobenzoylacetate,  COPh.CNOH.COOEt,  formed  by  the 
action  of  nitrous  acid  on  ethyl  benzoylacetate,  crystallises  in  long 
needles  melting  at  121°,  which  dissolve  in  alkalis  to  form  a  golden 
solution.  On  long  standing  in  contact  with  soda,  it  is  converted  into 
an  acid,  COPh.CH(OH).COOH,  crystallising  in  small  prisms. 

Bihensoylacetic  acid,  CHBZ3.COOH,  obtained  by  the  action  of  benzoic 
chloride  on  ethyl  sodium  benzoylacetate,  and  subsequent  saponification, 
crystallises  in  needles  melting  at  109°,  sparingly  soluble  in  alcohol. 
This  substance  on  protracted  heating  with  water  is  converted  into 
dibenzoyhnethane  with  evolution  of  carbonic  anhydride,  thus  : — 

CHBia.COOH  =  CH^B^z  +  CO3. 

This  latter  compound  crystallises  in  large  tables  belonging  to  the 
rhombic  system,  which  melt  at  81°  and  boil  at  200°.  By  the  combined 
action  of  sodium  and  benzoic  chloride  it  is  converted  into  trihenzoyl 
methane,  CHBzg,  which  crystallises  in  small  needles  (m.  p.  224°),  and 
sublimes  without  decomposition.  V.  H.  V. 

Action  of  Ethylene  Bromide  on  Ethyl  Aceto-  and  Benzoyl- 
Acetates.  By  W.  H.  Perkin,  Jun.  (Ber.,  16,  213G— 2140).— By  the 
combined  action  of  ethylene  bromide  and  sodium  on  ethyl  acetoace- 
tate,  the  ethyl  salt  of  acetyl  trimethylene  carboxylic  acid,  is  formed 
according  to  the  equations:  I.  CHScNa.COOEt  +  CHoBr.CH^Br  = 
CHA5(C.,H4Br).COOEt  +  NaBr;  and  II.  CAcNa(C2H4Br).COOEfc  = 
CH,  _ 
I       >CAc.COOEt  +  NaBr. 

ch/ 

This  substance  is  a  colourless  oil  boiling  at  193 — 195°,  and  yields  the 
corresponding  acid  as  a  thick  oil  on  saponification  and  subsequently 
acidifying  the  alkali  salt.  The  silver  salt  crystallises  in  characteristic 
warty  masses. 

CH, 

Similarly,  benzoyl  trimethylene  carboxylic  acid,     \       \CBz.COOH, 

ch/ 

may  be  obtained ;  it  crystallises  in  the  monoclinic  system,  and  melts 
at  148°  with  evolution  of  carbonic  anhydride.  Its  silver  salt  forms  a 
white  flocculent  precipitate,  the  ethyl  salt  a  colourless  oil  boiling  at  280 
— 283°.  Benzoyl  trimethylene  carboxylic  acid  when  heated  to  200° 
yields    benzoyl  trimethylene   with  evolution  of    carbonic  anhydride, 

CHo  CH, 

thus  I     '\CBz.COOH  =    I       >CHBz  +  CO^. 

ch/  ch/ 

The  author  is  engaged  in  investigating  homologues  of  the  sub- 
stances above  described.  V.  H.  V. 
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Phenylhydroxyacetimidoether  and  Amidine.  By  C.  Beyek 
(J.  pr.  Chcm.  [2],  28,  19U — lUl). — Beuzaldehyde  cyanhydrin  is  dis- 
solved ia  ether,  1  mol.  proportion  of  alcohol  added,  and  a  stream  of 
dry  hydrochloric  acid  passed  into  the  liquid.  The  resulting  hi/dro- 
chlorlde,  CHPh(OH).C(OEt)  :  NH,HC1,  crystallises  in  needles,  melts  at 
121°,  an4  on  treatment  with  potash  and  ether,  yields  phemjlhi/droxtj- 
imidoefher,  CHPh(OH).C(OEt)  !  NH,  crystallising  in  fiue  needles 
and  melting  at  71 — 72°.  On  strotigly  heating  the  hydrochloride,  it  is 
resolved  into  ethyl  chloride  and  mandelamide ;  on  treatment  with 
water,  it  yields  efhyl  mandelate,  CHPh(OH).COOEt,  as  a  heavy 
colourless  liquid  of  faint  jasmine-like  odour,  boiling  at  253 — 255°,  and 
solidifying  to  a  crystalline  mass  in  a  freezing  mixture. 

By  the  action  of  alcoholic  ammonia  on  the  imidoether  hydrochloride, 
the  corresponding  pheuylhydroxy amidine  hydrocJiloride, 

CHPh(0H).C(NH2)  :]SrH,HCl, 

was  obtained  crystallised  in  fine  prisms,  melting  at  213 — 214°.  The 
free  amidine  could  only  be  obtained  in  an  impure  state,  and  then 
formed  stellate  groups  of  needles  having  a  strongly  alkaline  reaction 
and  melting  at  110°.  A.  J.   Gr. 

Derivatives  of  Orthonitrocinnamic  Acid.  By  A.  Eixhorn 
(Ber.,  16,  2208 — 2216).  —  0  rtbonit  ruphenyl-{3  -hromopropionic  acid, 
NO^.CsHi.CHBr.CHa.COOH,  is  prepared  by  heating  orthonitrocinna- 
mic acid  (10  grams)  with  a  solution  of  hydrobromic  acid  in  glacial 
acetic  acid  (100  grams)  saturated  at  0°.  The  mixture  is  heated  in  a 
sealed  tube  for  about  half  an  hour  on  a  water-bath,  and  frequently 
shaken  until  the  nitro-acid  is  dissolved.  The  product  is  purified  by 
boiling  it  with  benzene  and  recrystallising  from  chloroform  ;  it  forms 
pale  yellow  monoclinic  crystals  melting  at  139 — 140°,  with  decompo- 
sition. It  dissolves  readily  in  the  ordinary  solvents,  but  is  only 
sparingly  soluble  in  benzene.  It  dissolves  to  a  small  extent  in  warm 
water,  decomposition  however  taking  place  with  formation  of  indoxyl. 
Boiling  concentrated  sulphuric  acid  is  almost  without  action  on  it, 
whilst  alkalis  very  readily  decompose  it.  On  treating  the  powdered 
acid  with  an  excess  of  cold  sodium  carbonate  solution,  a  clear  solution 
is  obtained,  which  soon  assumes  a  bright  red  colour,  whilst  a  precipi- 
tate forms  which  the  author-  assumes  to  be  the  lactone  of  orthonitro- 

phenyl-|3-lactic  acid,  N02.C6H4.CH<^^_'>CO.     The  filtrate  contains 

small  quantities  of  orthonitrocinnamic  acid,  orthonitrophenyl-/i-Iactic 
acid,  and  orthonitrostyrene.  The  lactone  is  readily  soluble  in  chloro- 
form, acetone,  benzene,  and  glacial  acetic  acid,  sparingly  in  ether  and 
in  absolute  alcohol,  whilst  alkalis  convert  it  into  the  corresponding 
bydroxy-acid.  It  is  converted  into  orthonitrostyrene  and  carbonic 
anhydride  by  boiling  with  water,  some  indoxyl,  indigo,  and  probably 
also  orthonitrophenyl-/i-lactic  acid  being  simultaneously  produced. 
Indigo  is  also  formed  when  it  is  boiled  with  glacial  acetic  acid  or 
acetic  anhydride.  By  the  action  of  zinc-dust  and  hydrochloric  acid 
on  a  solution  of  the  nitro-lactoue  in   glacial  acetic  acid,  hydrocarbo- 
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styril  is  formed,  and  not  the  expected  amido-lactone.  When  finely 
powdered  orthonitrophenyl-/3-bromopropionic  acid  is  added  to  a  hot 
solution  of  sodium  cai'bonate  and  the  product  steam  distilled,  an  oil  is 
obtained  solidifying  in  a  freezing  mixture  to  a  white  crystalline  mass, 
which  melts  at  about  12 — 13-5.°  When  orthoriitrostyrene,  C8H7NO2, 
is  heated  with  concentrated  sulphuric  acid,  it  assumes  a  blue  colour. 
On  adding  a  solution  of  bromine  in  chloroform  to  nitrostyrene  also 
dissolved  in  chloroform,  the  liquid  being  kept  cool  with  ice,  orfhonifro- 
styrene  dibromide,  NOa.CeHi.CHBr.CHjBr,  is  obtained,  melting  at  52'' 
and  volatile  in  steam.  Besides  nitrostyrene  (10  per  cent.),  ortho- 
nitrocinnamic  acid  (16  per  cent.),  and  orthonitrophenyl-/3-lactic  acid 
(42  per  cent.),  are  formed  in  the  above  reaction,  and  the  latter  com- 
pound  can  also  be  obtained  by  warming  the  lactone  with  baryta- 
water.  The  purified  acid,  N02.C6H,.CH(OH).CH,.COOH,  is  readily 
soluble  in  alcohol  and  in  water,  crystallising  from  the  latter  in  six- 
sided  monoclinic  prisms,  melting  at  126°.  When  heated  with  dilute 
sulphuric  acid  at  190°,  it  yields  orthonitrocinnamic  acid;  with  con- 
centrated sulphuric  acid  it  yields  indoin.  The  methyl  derivative  melts 
at  51°  ;  the  barium  salt,  (C9H8N05)2Ba  _  -f-  2HoO,  crystallises  in 
needles.  A  direct  comparison  of  this  acid,  with  that  obtained  by 
Baever  and  Drewson  (p.  59),  shows  that  the  two  are  identical. 
^  A.  K.  M. 

Substituted  Coumarins.  By  H.  v.  Pechmaxn  and  C.  Dcisbeeg 
(Ber.,  16,  2119 — 2128). — The  ethyl  salts  of  aceto-  and  benzoyl-acetic 
acids  react  with  the  phenols  in  presence  of  a  dehydrating  agent  to 
form  substituted  coumarins  or  hydroxycoumarius.  Thus,  for  example, 
phenol  and  ethyl  acetoacetate,  in  presence  of  strong  sulphuric  acid, 
yield  methylcoumarin,  thus  : 

C6H5.OH  +  MeC0.CH2.C00Et  =  C6H,<^^^q>C0  +  H,.0 

+  EtOH. 

In  this  communication  a  description  is  given  of  the  preparation  and 
properties  of  various  substituted  coumarins  obtained  by  means  of  this 

general  method. 

PMp  '  PIT 
^-Methyhimbelliferone,   OH.C6H3< L_0-^^^'  ^^°°^  resorcinol 

and  ethyl  acetoacetate,  crystallises  in  prisms  or  needles  melting  at 
185°,  insoluble  in  water,  soluble  in  alcohol  and  in  ammonia  and  caustic 
alkalis.  Its  solutions  are  of  a  pale  yellow  colour,  and  display  a  cha- 
racteristic blue  fluorescence.  When  heated  with  potash,  it  yields 
resacetophenone  and  also  resorcinol,  and  in  this  connection  the  author 
mentions  that  traces  of  resorcinol  can  be  detected  by  the  fluorescence 
formed  on  adding  ethyl  acetoacetate  and  sulphuric  acid  to  the  sus- 
pected solution.  The  resacetophenone,  C6H3(OH)2.COMe,  is  identical 
with  the  substance  obtained  by  Neucki  and  Sieber  from  resorcinol 
and  acetic  acid.  The  acetyl  and  benzoyl  derivatives  of  /3-methyl- 
umbelliferoue  crystallise  in  needles,  soluble  in  alcohol,  sparingly 
soluble  in  water  and  ether ;  the  former  melts  at  150°,  the  latter 
at  160.° 

The  methyl-ether  of  ^-meihylumhelliferone  is  a  crystalline  substance 


ORGAXIC  CHEMISTRY.  fi7 

(m.  p.  159°),  resembling  in  all  its  properties  the  corresponding 
hydroxyl-compound  mentioned  above ;  when  heated  with  potash,  it  is 
converted  into  a  carho.vi/I-acid,  C6H3(OMe)(OH).CMe !  CH.COOH, 
crystallisincr  in  four-sided  tables,  which  melt  at  140°  with  evolution  of 
carbonic  anhydride,  and  are  insoluble  in  water,  easily  soluble  in  alco- 
hol. DiviethyJ-S-resorcyUi',  acid,  CGH3(0Me)o.C00H,  obtained  by 
further  methylation  and  subsequent  oxidation  of  the  above-mentioned 
methyl-ether,  crystallises  in  white  needles  (m.  p.  108°). 

CPh ' PH 
^-Phemjlumhelliferone,  C6H3(OH)< '_ q>CO,  from  resorcinol 

and  ethyl  benzoyl  acetate,  crystallises  in  colourless  leaflets  melting  at 

244°;    cc^-dimethylumhelliferone,    C6H3(OH)<^^^^J_^q>CO,    from 

resorcinol  and  eth^d  dimethylacetoacetate  in  colourless  needles  melt- 
ing at  256°  ;  l3-methylcoiunarin  from,  phenol  and  ethyl  acetoacetato 
in  colourless  needles;  meta-toluene-B-methylcoumarm, 

CsH3Me<^^^ '  ^^>C0, 

from  paracresol   and  ethyl  acetoacetate  in  large  refracting  needles ; 

dihydroxymethylcoumarin,  C6Ho(0H)i<:^    ^      '     ^^CO,  in  colourless 

needles  (m.  p.  235°).  The  solutions  of  all  these  substances,  with  the 
exception  of  the  last  named,  display  a  well-marked  blue  fluorescence. 

V.  H.  V. 

JEsculetin.  By  W.  Will  (Ber.,  16,  2106— 2119).— The  author, 
associated  with  Tiemann,  has  shown  that  dimethylaesculetin  resembles 
in  many  points  methylumbelliferone  andcoumarin  (Abstr.,  1882,  199). 
As  the  former  has  been  recognised  to  be  a  monhydroxyl- derivative 
of  coumarin,  it  becomes  exceedingly  probable  that  aesculetin  is  a 
dihydroxyl- derivative.  In  order  to  obtain  further  evidence  in  support 
of  this  conjecture,  the  author  has  repeated  with  aesculetin  Perkin's 
researches  on  coumarin  (this  Journal,  Trans.,  1881,  409),  and  proves 
that  the  former  undergoes  transformation  precisely  similar  to  the 
latter,  yielding  isomeric  a.-  and  /3-a?sculetic  acids,  related  to  one 
another  as  the  a-  and  5-orthomethoxyphenylacrylic  acids. 

Monethylcesculetin,  qtt  ^C6H^<]        '     ^^00,  is  obtained,  together 

with  the  di-derivative,  by  heating  aesculetin  with  solid  potash  and 
ethyl  iodide  in  alcoholic  solution;  the  two  products  may  be  separated 
by  ether  which  dissoh^es  the  di-derivative.  Monethj'lajsculetin  forms 
more  or  less  colourless  crystals  (m.  p.  143°),  soluble  in  dilute  alkalis  ; 
its  solutions  give  a  blue  fluorescence.     JJiethylcesculetin, 

C6H,(0Et),<^^ '  ^Q>CO, 

crystallises  in  glistening  leaflets  (m.  p.  109°),  sparingly  soluble  in 
water,  readily  soluble  in  ether  and  benzene.  It  dissolves  in  hot  soda, 
forming  a  red  solution,  from  which  the  sodium  comjjound  separates 

/2 
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out  on  evaporation.  If  the  residue  be  digested  with  ethyl  iodide, 
there  is  formed  the  etliyl  salt  of  ft-triethijlcesculetic  acid, 

C6H2(OEt)2.CH :  CH.COOEt. 

This  substance  crystallises  in  glistening  tablets  melting  at  75°,  boiling 
at  360°,  insoluble  in  water,  readily  soluble  in  dilute  acids  and 
alkalis  ;  on  saponification  it  is  converted  into  /3-triethylsesculetic  acid, 

C6H,(OEt)3.CH :  CH.COOH. 

This  acid  forms  colourless  glistening  prisms  melting  at  144° ;  a  solu- 
tion of  its  ammonium  salt  gives  precipitates  with  salts  of  lead,  mercury, 
copper,  and  silver.  If  in  the  preparation  of  the  ethyl  salt  of  /3-tri- 
ethylsesculetic  acid  an  excess  of  ethyl  iodide  be  avoided,  and  the  time 
of  heating  be  not  more  than  4 — 5  hours,  the  etliyl  salt  of  the  isomeric 
a-acid  is  produced.  It  forms  thick  golden  prisms  melting  at  51°,  boil- 
ing at  23U°,  insoluble  in  water,  soluble  in  alcohol  and  ether ;  when 
heated  to  its  boiling  point  it  is  transformed  into  the  isomeric  S-com- 
pound.  a-TriethylcBsculetlc  acid  can  be  obtained  by  the  saponification 
of  the  corresponding  ethyl  salt ;  it  is  a  crystalline  substance  melting 
at  102°,  and  a  solution  of  its  ammonium  salt  gives  precipitates  with 
salts  of  lead,  zinc,  copper,  and  mercury.  When  heated  to  its  boiling 
point  or  with  hj'drochloric  acid,  it  is  converted  into  the  isomeric  /3-acid. 
On  reduction  with  sodium -amalgam,  both  the  a-  and  yS-triethylaesculetic 
acids  yield  the  same  triethoxijphenylpropionic  acid, 
C6H2(OEt)3.CH2.CH2.COOH, 

which  crystallises  in  leaflets  melting  at  77° ;  a  solution  of  its  ammo- 
nium salt  gives  precipitates  with  salts  of  lead,  silver,  mercury,  and 
copper,  a-  and  /S-triethylgesculetic  acids  are  converted  by  oxidation 
with  alkaline  permanganate  in  the  cold  into  the  same  triethoxybenzal- 
dehyde,  C6H2(OEt)3.CHO,  forming  colourless  crystals  melting  at  95", 
insoluble  in  water,  soluble  in  alcohol  and  ether.  It  has  all  the  cha- 
racteristic properties  of  an  aldehyde.  If  the  oxidation  of  the  triethyl- 
Eesculetic  acid  be  effected  at  60°  instead  of  the  aldehyde,  triethoxijhenzoic 
acid,  C6H2(OEt)3.COOH,  is  obtained:  this  substance  crystallises  in 
delicate  needles  melting  at  134°,  and  solution  of  its  ammonium  salt 
gives  precipitates  with  salts  of  lead,  mercury,  and  silver.  On  dis- 
tilling the  potassium  salt  of  this  acid  with  potash,  it  is  converted 
into  a  substance  crystallising  in  needles  melting  at  57°.  which  gives 
the  characteristic  phloroglucol  reaction  with  ferric  chloride.  From 
want  of  material  the  author  was  unable  to  examine  the  compound 
more  fully. 

a-DimethylumheUic  acid,  C6H3(OMe)2.Cm  CH.COOH,  obtained  by 
heating  1  niol.  methylumbelliferone  with  1  mol.  of  sodium  dissolved 
in  methyl  alcohol,  and  1  mol.  methyl  iodide,  crystallises  in  colourless 
needles  melting  at  138°,  soluble  in  alcohol,  ether,  and  benzene.  On 
boiling  with  hydrochloric  acid,  it  is  converted  into  the  more  stable 
isomeric  compound. 

Both  a-  and  /:>-dimethylumbellic  acids  when  reduced  by  sodium- 
amalgam  yield  the  same  dimethoxypropionic  acid, 

C5H3(OMe)2.CHo.CH.,.COOH, 
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which  forms  a  white  crystalline  powder  melting  at  105°  ;  its  ammonium 
salts  give  precipitates  with  salts  of  silver,  lead,  and  mercury.  a-Di- 
methylumlDellie  acid  is  converted  by  oxidation  into  a  dimethoxy- 
benzoic  acid,  C6H3('OMe)2.COOH,  identical  with  the  /S-dimethyl- 
resorcylic  acid,  C6H3(OMe),.COOH  [COOH  :  OMe  :  OMe  =  1:2:4], 
obtained  by  the  oxidation  of  the  coi-responding  aldehyde. 

Bromine  acts  readily  on  dietbylajsculetin  dissolved  in  carbon  bisul- 
phide to  form  monobromdiethjlffisculetin,  Ci3Hi304Br,  a  crystalline 
substance  melting  at  109°,  and  converted  on  boiling  with  concentrated 
alcoholic  potash  into  diethoxycoumarilic  acid,  CuHuOs,  which  crystal- 
lises in  delicate  transparent  needles  melting  at  195°.  On  reduction  with 
sodium-amalgam,  it  is  converted  into  a  substance  probably  homologous 
with  hydrocoumarilic  acid.  V.  H.  V. 

Benzylsulphonic  Acid.  By  G.  Mohr  (Anvalen,  221,  215—229). 
— yitrohenzyhulphonic  acid,  C6H4(N02).CH2-S03H,  prepared  by  the 
method  described  by  Bohler  {Annalen,  154,  50;  Ber.,  5,  Q'^Q),  yields 
a  chloride  which  is  decomposed  by  heat  into  sulphurous  oxide,  and 
paranitrobenzyl  chloi'ide  (m.  p.  71'5°)  mixed  with  a  small  quantity  of 
the  ortho-compound.  On  reducing  an  ammoniacal  solution  of  the 
nitrobenzylsulphonic  acid  with  sulphuretted  hydrogen,  paramido- 
benzylsuIpJwnic  acid,  C6H4(NH2).CH2.S03H,  is  deposited  in  colourless 
needles.  The  mother-liquor  contains  a  mixture  of  the  para-  and 
ortho-compounds.  The  para-acid  is  sparingly  soluble  in  cold  water ; 
100  grams  of  the  solution  at  11°  contain  0'097  gram  acid.  The  salts 
are    crystalline,  and  freely  soluble    in  water.     The    diazo-compound, 

CeHi'^  /^)  is  prepared  by  passing  nitrous  acid  into  the  amido- 

^CHsSOa-^ 
acid  suspended  in  water.  As  soon  as  an  evolution  of  nitrogen  is 
observed,  the  mixture  is  filtered.  On  adding  alcohol  to  the  filtrate, 
the  diazo-compound  is  obtained  in  colourless  microscopic  crystals. 
When  boiled  with  water  it  is  decomposed,  yielding  parahydroxybenzyl- 
sulphonic  acid,  CgH4(0H).CH2.S03H,  which  crystallises  in  deliquescent 
needles,  freely  soluble  in  alcohol.  The  solution  of  the  acid  or  of  its 
salts  gives  with  ferric  chloride  a  blue  coloration,  which  is  destroyed 
by  alcohol.  The  potassium  and  the  barium  salts  crystallise  in  prisms 
soluble  in  water.  The  former  contains  0"5,  and  the  latter  7"5  mols. 
H2O. 

^j  the  action  of  hydrobromic  acid  on  the  diazo-compound,  para- 
bromobenzylsulphonic  acid,  CcH4Br.CH3.SO3H,  is  obtained  as  a  syrupy 
liquid,  the  barium  salt,  (C6H4Br.CH2.S03)2Ba  -f-  UUiO,  forms 
colourless  plates,  soluble  in  water.  The  chloride  (m.  p.  107°)  is  soluble 
in  benzene  and  ether. 

The  diazo-compound  is  decomposed  by  absolute  alcohol  under 
pressure,  yielding  paraet]hoxylbe)izylsiilp)honic  acid, 

C6H4(OEt).CH2.S03H. 

The  barium  salt  of  this  acid  crystallises  with  2  mols.  HoO. 

Parazobenzyldisidphunic  acid,   CgHj(CH2.S03H) .N2.CcH1.CH2.SOjH, 
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prepared  by  the  oxidation  of  amidobenzylsulplionic  acid  with  potassium 
permanganate,  forms  the  following  salts :  CUH12N2S2O6K2  -|-  1-|H20, 
orange-coloured  plates,  soluble  in  water;  CuHi2N2S206Ba  +  1^H20, 
yellow  needles,  sparingly  soluble ;  CuHioNaSoOeAgojHoO,  yellow  needles, 
soluble  in  hot  water.  The  chloride  forms  crystalline  leaves  melting 
at  149°,  soluble  in  benzene. 

Nitrobenzylsulphonic  acid  is  converted  into  the  dinitro-acid  by  the 
action  of  a  mixture  of  strong  sulphuric  and  nitric  acids.  The  anhy- 
drous potassium  salt,  and  the  lead  and  barium  salts  containing  4  mols. 
H2O,  are  soluble  in  water.  Amidonitrobenzylsulphonic  acid  is  sparingly 
soluble  in  cold  water.  The  potassium  salt  forms  purple  anhydrous 
crystals,  and  the  barium  salt,  [C6H3(NH2)(N02)CH2S03]2Ba,2H20, 
yellow  needles  or  plates. 

Diamidohenzylsidpho7iic  acid,  C6H3(]S^Ho)2.CH2.S03H,  crystallises  in 
colourless  needles,  soluble  in  acids  or  alkalis.  The  ammoniacal  solu- 
tion gives,  with  silver  nitrate,  a  white  precipitate  which  rapidly  turns 
black.  W.   C.  W. 

Parabromotoluenedisulphonic  Acid,  By  0.  Kornatzki  (Amialen, 
221,  191 — 202). — ParahrumotoliienedisnVphonic  acid,  prepared  by  pass- 
ing sulphuric  anhydride  into  a  solution  of  bromotoluene  in  sulphuric 
acid,  forms  a  deliquescent  crystalline  mass. 

The  jjotossiMm  salt,  C7H5Br(S03K)o  +  HoO,  crystallises  in  colour- 
loss  needles  or  rhombic  prisms,  which  dissolve  freely  in  cold  water. 
The  barium  salt,  C7H5BrS206Ba  +  SHoO,  forms  colourless  prisms, 
needles,  or  plates,  soluble  in  hot  water,  and  the  lead  salt,  C7H5BrS206Pb 
-f-  2H3O,  crystallises  in  colourless  needles,  which  dissolve  easily  in 
water.  The  chloride,  C7H3B]-(S02C1)2,  is  deposited  from  an  ethereal 
solution  in  colourless  rhombic  plates  melting  at  99°.  The  amide 
is  sparingly  soluble  in  water  and  alcohol.     It  melts  above  260°. 

Parabromotoluenedisulphonic  acid  is  slowly  attacked  by  strong  nitric 
acid  with  the  formation  of  sulphuric,  dibromonitrotoluenesulphonic, 
nitrotoluenedisulphonic,  and  bromodisulphobenzoic  acids. 

Potassium  pjarabromodisulphobe')LZoate,  C6H2Br(COOK)(S03K)2  -f 
H2O,  forms  colourless  plates,  soluble  in  water.  The  barium  salt 
crystallises  in  plates  containing  12  mols.  H2O.  The  chloride  is  depo- 
sited from  an  ethereal  solution  in  rhombic  plates  melting  at  151°.  The 
amide  crystallises  in  prisms  soluble  in  ammonia  and  in  warm  water. 
it  melts  above  250°. 

Potassium  dibromonitrotoluenesulphonate,  C7H4Br2.(NO)2S03K  + 
H2O,  is  soluble  in  alcohol  and  water.  The  barium  salt  forms  thin 
plates,  containing  o-|  mols.  H2O. 

Potassium  nitrotoluenedisulphonate,  C7H5N02(S03K)2,  crystallises  in 
thin  needles,  soluble  in  warm  water.  The  amidotohienedisuljjhonic  acid, 
obtained  by  the  action  of  ammonium  sulphide  on  this  salt,  is  not 
identical  with  either  of  the  amido-acids  described  by  Pechmann 
(Annalen,  173,  217),  or  Lorenz  (ibid.,  172,  188).  It  forms  yellow 
needles  or  prisms,  which  dissolve  freely  in  water.  The  toluenedisul- 
phonic  acid,  which  is  formed  by  the  reduction  of  sodium  parabromo- 
toluenedisulphonate,  is  not  identical  with  any  of  the  toluenedisul- 
phonic  acids  described  by  Blomstrand  and  Hakan-sson  (Per.,  5,  1084), 
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Claessonand  Berg  (ibid.,  13,  1170),  or  Senhofer  (^jinaZew,  164,  126). 
It  yields  an  anhydrous  potassium  salt,  and  a  barium  salt, 

C,H6(S03)2Ba  +  4HoO, 

both  of  wliicli  are  very  soluble  in  water.  The  chloride  crystallises  in 
prisms  melting  at  86'5",  soluble  in  ether  and  light  petroleum,  and  the 
amide  forms  coloui-less  needles  which  melt  above  26U°. 

w.  c.  w. 

Azotoluenedisulphonic  Acids.  By  0.  Kornatzki  {Annalen,  221, 
179 — r.'l). — Tlie  author  finds  that  the  only  satisfactory  general 
method  of  preparing  azotoluenesulphonic  acids  is  by  the  oxidation  of 
the  potassium  salt  of  the  amido-acids. 

Orthazotoluenediparasulphonic  acid,  nudjyarazofolicenediorthosuljjJwnic 
acid,  which  Neale  (Annalen,  203,  73)  prepared  by  reducing  the  corre- 
sponding nitrotoluenesulphonic  acids  with  zinc-dust  and  potash  solu- 
tion, are  also  formed  by  the  action  of  potassium  permanganate  on 
orthamidotolueneparasulphonic  acid  (described  by  Hayduck,  Annalen, 
172,  204),  and  on  paramidotolueneorthosulphonic  acid. 

Parazotoluencdimetasulphonic  acid,  obtained  by  a  similar  reaction 
from  the  corresponding  amido-acid  (ibid.,  173,  195)  yields  a  barium 
salt,  Ci4Hi2BaNaS206  +  3HjO,  which  forms  small  red  crystals, 
sparingly  soluble  in  water. 

Orthazotoluenedlmetasidplionic  acid  crystallises  in  plates  of  a  red 
colour,  which  dissolve  freely  in  alcohol  or  water.  The  potassium  salt, 
CiiHijKaNoS^Oe,  also  forms  beautiful  red-coloured  plates,  soluble  in 
warm  water.  The  barium  salt,  CuHioBaNjSaOe  +  H2O,  forms 
sparingly  soluble  microscopic  plates,  which  effloresce  on  exposure  to 
the  air.  The  calcium  salt  crystallises  in  microscopic  needles  contain- 
ing 3  mols.  H2O.  The  lead  salt,  CuHj.PbN.SoOe  +  HoO,  is  deposited 
from  a  solution  in  hot  nitric  acid,  in  needles  which  effloresce  in 
the  air.  The  chloride,  Ci4H|3N2(S02Cl)2,  crystallises  in  dark  red 
needles  melting  at  218°,  soluble  in  benzene.     The  amide, 

CuH,2N2(S02NH2)2, 

forms  rhombic  plates  which  melt  at  250°,  and  are  soluble  in  ammonia. 
Dibromoparamidotolueneorthosulphonic  acid,  described  by  Jenssen 
(ibid.,  172,  234)  is  slowly  converted  into  dibromazotohienedisulphonic 
acid  by  oxidation  with  potassium  permanganate.  The  azo-acid 
crystallises  in  glistening  red  plates  which  dissolve  freely  in  water. 
The  potassium  salt,  Ci4H|(,K2Br2N2S206  +  4H2O.  forms  six-sided 
plates,  soluble  in  hot  water.  The  orange-coloured  barium  salt, 
CuHioBaBr2N2S206  +  5H2O,  and  the  red  calcium  salt, 

CMH„CaBr2N2S206  +  ^^.-,0, 

forms  microscopic  plates,  sparingly  soluble  in  hot  water.  The  lead 
salt  is  deposited  from  hot  dilute  nitric  acid  in  beautiful  rhombic 
prisms  containing  5  mols.  HjO.  The  chloride,  Ci4HioBr2N2(>S02Cl)2, 
crystallises  from  benzene  in  pale  red  prisms  melting  at  226°.  The 
amide  melts  at  260°. 
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Tetrabromortlioazotoluenediparasul-ponic  acid,  prepared  from  Haj'- 
duck's  dibromamidotoluenesnlplionic  acid  (ibid.,  172,  211),  forms 
glistening  red  plates,  wliich  dissolve  easily  in  water  and  alcohol. 
The  pofassiuni  salt  foi'ms  microscopic  plates,  containing  2  mols.  H2O. 
It  is  sparingly  soluble.  The  barium  salt,  CuHsBaBriNsSaOfi  +  9HoO, 
crystallises  in  six-side.d  plates,  which  are  sparingly  soluble  in  hot 
water.  The  calcium  salt,  CuHsCaBr4N2S206  +  8H0,  and  the  lead 
salt,  CuH,PbBr4NoSo06  +  9HoO,  form  red-coloured  plates.  The 
chloride,  CuH8Br4No(S02Cl)2,  is  deposited  from  benzene  in  dark  red 
plates,  which  melt  at  243°  with  decomposition. 

A  hydrazo-acid  is  not  produced  by  the  action  of  stannous  chloride 
on  the  potassium  salt.  W.  C.  W. 

Amidobenzenemetasulphonamide.  By  F.  Htbbeneth  (Annaleu, 
221,  204 — 208). — The  preparation  of  amidobenzenemetasulphonamide, 
C6H4(NH2).S02NH3  (m.  p.  142°),  has  been  previously  described 
(Annalen,  172,  72).  The  oxalate,  nitrate,  and  hydrochloride  are 
crystalline.  When  nitrous  acid  is  passed  into  a  mixture  of  absolute 
alcohol  and  the  sulphonamide,  an  orange-coloured  diazo-compoimd  is 
produced.  If  nitric  acid  is  substituted  for  alcohol,  either  an  orange- 
coloured  powder  soluble  in  water,  or  a  yellow  crystalline  compound, 
will  be  obtained.  The  orange-coloured  substance  has  the  composition 
C6H4(S02NH2).lSro.N03.  It  is  decomposed  by  boiling  with  water  or 
alcohol,  yielding  nitrogen  and  benzenesulphonamide  (m.  p.  156°). 

The  yellow  crystalline  compound 

NH2SO2.C6H4.N2.NH.C6H4.  SO2NH,, 

previously  mentioned,  is  insoluble  in  water.  It  melts  at  183°  with 
decomposition.  It  is  decomposed  by  hydrochloric  acid,  yielding 
chlorobenzenesulphonamide  (m.  p.  148°),  which  was  first  prepared  by 
Kieselinsky  (Annalen,  180,  110). 

2[C6H4(NH0.SO2NH2]  +  HNO3  = 

NH2SO2.C6H4.NH.N2.C6H4.SO2NH2. 

The  conditions  which  determine  the  formation  of  either  of  the  two 
compounds  have  not  yet  been  ascertained.  W.  C.  W. 

Orthamidotolueneparasulphonainide.  By  W.  V kY^k-^  {Annalev , 
221,  210 — 215). — The  amide  of  orthamidotolueneparasulphonic  acid, 
NH2.C6H.sMe.S02NH2,  prepared  by  the  action  of  sulphuretted  hydrogen 
on  an  ammoniacal  solution  of  orthonitrotolueneparasulphonamide 
(m.  p.  128°),  crystallises  in  four-sided  prisms  melting  at  175°,  which 
are  sparing!}'  soluble  in  cold  water  or  alcohol.  It  forms  a  series  of 
crystalline  salts. 

The  cZiaro-compound,  NH2S02.C6H3Me.N"2.NHCGH3Me.S02NH2,  is 
obtained  as  a  pale-yellow  powder,  when  nitrous  acid  is  passed  into  a 
naixture  of  the  sulphonamide  and  alcohol.  It  detonates  feebly  when 
heated,  and  is  also  easily  decomposed  by  dilute  acids,  e.g.,  by  hydro- 
chloricacid,itis  split  up  into  nitrogen,  amidotoluenesulphonamidehydro- 
chloride  and  orthochlorotolueneparasulphonamide,  CeHsMeCl.SOoNHQ 
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(m.  p.  185°).  The  latter  compound  crystallises  in  white  needles  or 
plates,  which  are  sparingly  soluble  in  water.  By  the  action  of  hydro- 
chloric acid  at  15U°,  it  is  con-verted  into  orthochlorotolueneparasul- 
phonic  acid.  The  acid  exists  as  an  oily  liquid.  Its  potassium  and  barium 
salts  do  not  contain  water  of  crystallisation.  The  chloride  is  also  an 
oily  liquid.  When  nitrous  acid  is  passed  into  orthamidotolueneparasul- 
phonamide,  made  into  a  paste  with  nitric  acid,  an  exceedingly  unstable 
colourless  diazo-compound  is  pi'oduced,  which  is  decomposed  by  boiling 
alcohol,  yielding  the  ethyloxidetoluenesulphonic  acid  described  by 
Hayduck  (Annalen,  172,  215).  W.  C.  W. 

Paramidotolueneorthosulphonamide.  By  A.  Heffter  {Annalen, 
221,  208 — 210). — P aramidotolucneorthosul i:)honamide, 

C,He(NH2).S03NH2, 

is  obtained  by  the  action  of  sulphuretted  hydrogen  on  a  warm 
ammoniacal  solution  of  paranitrotoluenesulphonamide  (Annalen,  172, 
233).  It  crystallises  in  silky  needles  or  plates  which  melt  at  164°,  and 
dissolve  in  alcohol  or  warm  water.  It  forms  a  crystalline  nitrate, 
oxalate,  and  hydrochloride.  When  nitrous  acid  is  passed  into  an 
alcoholic  solution  of  the  sulphonaraide,  a  yellow  amorphous  compound 
is  produced,  which  is  decomposed  by  hot  absolute  alcohol,  yielding  the 
amide  of  tolueneorthosulphonic  acid  (m.  p.  154°),  which  has  been 
described  by  Claesson  and  Wallin  (Ber.,  12, 1850).  A  diazo-derivative 
of  amidotoluenesulphonamide  could  not  be  isolated.  Parachlorotoluene - 
orthosuljiJionaiiiide  (m.  p.  138°)  is  produced  when  nitrous  acid  acts  on 
the  sulphonamide  in  presence  of  hydrochloric  acid.  The  SOj-group  in 
paramidotoluenesulphonamide  is  not  eliminated  by  oxidation  with  potas- 
sium permanganate ;  but  the  amide  of  azotoluenedisulphonic  acid 
(m.  p.  270°),  described  by  Neale  {Annalen,  203,  52),  is  formed. 

w.  c.  w. 

Compounds  of  the  Indigo-group.  By  A.  Baeyer  {Ber.,  16, 
2188— 2204).— Part  IV.— The  author  has  'finally  established  the 
position  of  the  hydrogen-atom  (external  to  the  benzene-ring)  in  indigo, 
showing  that  the  latter  is  an  imido-body,  produced  by  the  union  of 
two  indogen-groups.  In  the  conversion  of  isatin  and  indoxyl  into 
members  of  the  true  indigo-group,  an  isomeric  change  takes  place, 
pseudoisatm  smd  pseudui7ido,ci/l  existing  however  only  in  combination: 

/CO  CO, 

CeH^      >COH,  CoH/        >C0, 

Isatin.  Pseudoisatin. 

CbH/      ')ch,  Coh/     \ch,. 

Indoxyl.  Pseuduindoxyl. 

For  the  stability  of  pseudoisatin  it  is  sufficient  to  replace  the 
hydrogen  of  the  NH-group  by  a  monad  radicle,  whilst  in  the  case  of 
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pseudoindoxyl,  a  djad-group  must  replace  both  hydrogen-atoms  of  the 
group  CHo. 

Action  of  Nitrotis  Acid  on  Indoxyl  and  Indoxyl-compounds. — On  treat- 
ing a  solution  of  indoxyl  with  sodium  nitrite  and  then  acidifying, 
slender  yellowish  needles  separate  which,  from  their  similarity  to  the 
niti'osamine  of  ethylindoxyl  (obtained  in  the  same  way),  and  from 
their  behaviour  to  hydrochloric  acid,  must  be  the  nitrosaniine  of  indoxyl, 

C6H4<'  ^CH.    By  the  action  of  indoxyl  on  diazobenzene  hydro- 

^N(ON)^ 
chloride  in  dilute  aqueous  solution,  pheiiylazoindoxyl,  CuHnNOs, 
separates  in  very  sparingly  soluble  red  needles ;  it  is  moderately 
soluble  in  alcohol,  from  which  it  crystallises  in  thick  orange- coloured 
prisms  of  yellowish-green  metallic  lustre;  it  melts  at  236°  with  decom- 
])Osition,  and  dissolves  in  warm  soda  solution,  from  which  it  is  repre- 
cipitated  by  carbonic  anhydride.  Zinc-dust  decolorises  the  alkaline 
solution,  and  on  exposure  to  air  indigo   is  formed.     Isonitrosopseudo- 

CO 

indoxyl  (pseudoisatin-oi-oxime),  C6H4<^^jj^CNOH,     was    previously 

described  as  nitrosoindoxyl  (Abstr.,  1882,  1102),  but  an  examination 
of  its  ethers  shows  that  it  is  an  isonitroso-derivative.  The  first  ether, 
■pseudoisatin-x-ethyloxime,  is  obtained  on  heating  an  alcoholic  solution 
of  pseudoisatoxime  with  ethyl  iodide  and  sodium  ethylate  (1  mol.). 
It  yields  isatin  on  reduction  and  oxidation,  showing  that  the  ethyl- 
group  does  not  replace  the  imido-hydrogen ;  neither  can  it  be  derived 

from  a  nitrosoindoxyl  of  the  formula  CeHi^  ^C.NO,  for  it  can 

be  boiled  with    concentrated   hydrochloric   acid   without  undergoing 

CO 
change  ;  nor  from  C6H4<^-j^tt>CHNO,  as  such  a  compound,  containing 

ethyl  attached  to  the  a-carbon  atom,  would  not  be  so  readily  converted 

CO 
into  isatin.       Its   formula   must   therefore    be    C6H4<^TT>CNOEt, 

and  that  of  the  parent-substance  the  one  given  above.  This  ethyl- 
derivative  is  a  weak  acid,  dissolves  in  alcoholic  potash  with  a  violet 
colour,  and  in  alcoholic  sodium  ethylate  with  a  blue  colour.  To  pre- 
pare the  second  ether  (efhylpseudoisatin-a-ethyloxinie)  an  alcoholic  solu- 
tion of  pseudoisatoxime,  mixed  with  ethyl  iodide  and  sodium  ethylate 
(1  mol.),  is  boiled  until  the  sodium  salt  first  formed  is  completely  dis- 
solved, when  a  quantity  (1  mol.)  of  sodium  ethylate  and  ethyl  iodide  is 
added,  and  the  boiling  continued  for  about  half  an  hour;  the  alcohol  is 
removed  by  distillation,  the  product  dissolved  in  ether,  and  washed  with 
dilute  soda  solution.  It  is  readily  soluble  in  alcohol  and  in  ether,  spar- 
ingly in  hot  water,  from  which  it  crystallises  in  yellow  needles  melting 
at  99°  ;  it  is  neither  attacked  by  alkalis  nor  by  boiling  hydrochloric  acid. 

Its  formula  is  C6H4<^-j^^./>CNOEt.       Isatoxime  and  its  two  ethers, 

pseudoisatoxime  and  its  first  ether,  all  yield  isatin  on  reduction  and 
subsequent  oxidation,  whilst  the  second  ether  of  pseudoisatoxime 
(containing   ethyl    attached    to    nitrogen)    yields    ethylpseiidoisa'iny 
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CO 
C6H4<^^,,  ^•CO.      This  crystallises  in  large  blood-red  plates  melting 

at  95",  is  readily  soluble  in  hot  water  and  in  alcohol,  less  so  in  ether. 
It  dissolves  in  alkalis  with  a  yellow  colour  and  formation  of  ethyl- 
isatates.  Acetylpseudoisatin  behaves  in  a  similar  manner,  being  at 
once  converted  into  an  acetylisatate.  On  acidulating  a  solution  of 
an  ethylisatate,  ethylpseudoisatin  is  at  once  precipitated,  whilst 
acetylisatic  acid  is  perfectly  stable.     Barium  ethylisatate — 

(C.oH,,N03).Ba, 

obtained  by  dissolving  ethylpseudoisatin  in  warm  baryta- vs^ater,  crys- 
tallises in  silky  yellow  needles ;  the  silver  salt  forms  flat  yellow 
needles,  moderately  soluble  in  water.  Ethylpseudoisatin  yields  an 
indophenin  with  coal-tar  benzene  and  sulphuric  acid,  which  forms  a 
blue  solution  with  ether  (distinction  from  isatin).  Ethylpseudoisatin, 
even  when  heated  with  concentrated  hydrochloric  acid  for  seven  hours 
at  150 — 160"^,  is  in  great  part  unattacked,  whilst  ethylisatin  is  saponified 
by  cold  dilute  alkalis.  By  the  action  of  a  solution  of  hydroxylamine 
hydrochloride  and  sodium  carbonate  in  dilute  alcohol,  ethylpseudo- 
isatin-^-oxime,    C6H4<^      iSTFf      ^^Q>    is     obtained    crystallising    in 

yellow  four-sided  prisms  (m.  p.  160 — 162^).  On  reduction  and  sub- 
sequent oxidation,  it  yields  ethylpseudoisatin  ;  it  does  not  yield  indigo 
with  ammonium  sulphide. 

Action  of  Aldehydes  and  Kefonic  Acids  on  Indoxyl. — On  treating  an 
aqueous  solution  of  indoxyl  with  aldehyde,  or  with  benzaldehyde,  and 
then  acidulating  with  hydrochloric  acdd,  an  extremely  unstable  yellow 
precipitate  is  obtained,  whilst  paranitrobenzaldehyde,  terephthalic 
aldehyde,  anthroxanaldehyde,  and  pyroracemic  acid,  when  treated  in 
the  same  waj^  yield  very  stable  red  precipitates.  On  cautiously  heating 
a  mixture  of  dry  indoxylic  acid  (7  parts)  and  benzaldehyde  (10 parts) 
carbonic  anhydride  is  evolved ;  this  ceases  as  soon  as  the  temperature 
is  raised  to  120''.  When  the  action  is  completed,  the  excess  of  benz- 
aldehyde is  removed  by  steam-distillation,  and  the  residue  crystallised 
first  from  alcohol  and  then  from  ether.  The  indogenide  of  benzaldehyde 
thus  obtained  crystallises  in  long,  flat,  orange-yellow  needles,  melting 
at  175^176''.  It  dissolves  readily  in  alcohol  and  chloroform,  more 
sparingly  in  ether,  with  which  it  forms  a  fluorescent  solution  ;  it  is 
dissolved  by  concentrated  sulphuric  and  hydrochloric  acids,  but  is 
reprecipitated  on  adding  water;  it  is  insoluble  in  aqueous,  but 
soluble  in  alcoholic  alkalis.  Its  formation  from  indoxyl  and  benz- 
aldehyde takes  place  tlius :  ChH,NO  -f-  CtHbO  =  CsHuNO  -f  H.,0, 
similar  to  the  action  of  nitrous  acid  on  indoxyl,  and  from  the  similarity 
of  both  products  and  their  behaviour  with  sodium  ethylate,  it  is 
evident  that  they  are  similarly  constituted,  and  that  the  formula  of 

the  indogenide  of  benzaldehyde  is  C6H4<^xt|^>C  '.  CHPh.      It  yields 

a  blue  solution  with  sodium  ethylate,  showing  the  indigo-spectrum, 
the  blue  colour  disappearing  on  the  addition  of  alcohol.  The  indo- 
ijenide  of  paranitrohenzaldehyde,  CisHmNjO;),  is  prepared  by  adding  a 
solution  of  paranitrobenzaldehyde  in  glacial  acetic  acid  to  an  aqueous 
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solution  of  indoxyl  acidulated  with  hydrochloric  acid,  and  then 
treating  the  precipitate  several  times  with  boiling  water,  and  recrystal- 
lising  it  from  acetone.     It  forms  small  red  needles  melting  at  273°. 

CO 

The  indogenide  of  py^'oracemir,  acid,  C6H4<^-j^tt>C  !  CMe.COOH,     is 

obtained  by  adding  concentrated  hydrochloric  acid  to  an  aqueous 
solution  of  indoxyl  and  pyroracemic  acid,  and  can  be  purified  by 
passing  a  current  of  air  through  its  solution  in  ammonia,  filtering  and 
precipitating  with  hydrochloric  acid  ;  it  crystallises  in  red  needles,  and 
melts  at  197°.  It  is  readily  soluble  in  acetone  and  in  alcohol,  is  a 
strong  acid,  fonns  brownish-red  solutions  with  the  alkalis  and 
alkaline  carbonates,  and  a  blue  solution  with  sulphuric  acid.  It  is 
reduced  by  ammonia  and  zinc-dust,  foi'ming  a  colourless  solution, 
which  becomes  yellow  on  exposure  to  air,  and  yields  a  yellow  flocculent 
precipitate  on  the  addition  of  an  acid. 

Action  of  Isatin  and  Ethylpseudoisatin  on  Indoxyl. — The  formation 
of  indirubin  from  indoxyl  and  isatin  may  be  compared  to  the  above 
reactions,  in  which  case  indirubin  must  be  regarded  as  the  indogenide 
of  isatin,  thus  : — 

CO  CO 

CeH/        >CHo  +   CbH/      >C0H 

Pseudoindoxyl.  Isatin. 

CO  /C(OH) 

=  CeH  /       >c  :  C(  >N  +  H,0. 

^-NW         ^-CeHr^ 

Indirubin. 

When  a  hot  aqueous  solution  of  indoxyl  is  poured  into  a  hot 
solution  of  ethylisatin  mixed  with  one-fourth  its  volume  of  con- 
centrated hydrochloric  acid,  a  violet-coloured  liquid  is  obtained,  which 
yields  crystals  of  the  (S-indogenide  of  ethylpseudo isatin.  It  crystallises 
from  boiling  alcohol  in  needles  of  a  coppery  lustre,  sparingly  soluble 
in  acetone,  more  readily  in  chloroform.  It  melts  at  197 — 198°,  and  at 
higher  temperatures  volatilises  in  yellowish-red  vapours.  The 
powdered  substance  is  violet,  its  concentrated  solution  in  chloroform 
red,  and  its  dilute  solution  pink,  showing  a  broad  band  in  the  middle 
of  the  spectrum.  It  is  reduced  by  zinc-dust  and  alkalis,  yields  a 
brown  solution  with  concentrated  sulphuric  acid,  which  changes  to 
violet  when  heated,  and  behaves  like  indigo.  From  the  fact  that  in 
the  reduction  of  ethylpseudoisatin,  the  CO-group  next  to  the  benzene 
nucleus  is  the  one  attacked,  and  also  in  the  reaction  with  hydroxyl- 
amine,  it  may  be  assumed  that  this  is  also  the  case  in  the  condensation- 
product  with  indoxyl.     Its  formula  is  therefore — 

CeH,<-^^>c :  c<-(?g->NEt, 

and  it  is  possible  that  indirubin  has  a  corresponding  constitution. 

Diethylindigo. — Assuming  the  probability  of  indigo  being  an  indigo- 
body,  the  author  attempted  to  convert  ethyl-  and  benzyl-amidoaceto- 
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plienone  into  ethyl-  and  benzyl-indigo,  but  without  success.  By  the 
reduction  of  the  second  ether  of  pseudoisatin-a-oxime  by  alcoholic 
ammonium  sulphide,  diethylindigo  can  be  obtained,  in  which  ethyl  is 
attached  to  the  nitrogen,  and  which  still  possesses  the  properties  of 
indigo.  It  crystallises  in  blue  needles  with  coppery  lustre,  it  is  dis- 
tinguished from  indigo  by  its  moderate  solubility  in  alcohol;  but  is 
more  sparingly  soluble  in  acetone,  chloroform,  aniline,  ether,  and 
carbon  bisulphide.  Its  solutions  are  of  a  pure  blue  colour,  and  give 
an  absorption-spectrum  very  like  that  of  indigo.  It  forms  a  greenish- 
blue  solution  with  concentrated  sulphuric  acid,  which  changes  to  blue 
on  warming  (from  formation  of  a  sulphonic  acid).  When  heated,  it 
yields  purple  vapours,  condensing  in  the  form  of  thick  blue  prisms. 
With  alkalis  and  zinc-dust,  it  yields  a  reduction-compound,  and  on 
oxidation,  ethyl pseudoisatin,  proving  that  the  ethyl  in  diethylindigo  is 
united  with  nitrogen.  In  the  same  way  that  diethylindigo  is  obtained 
from  ethylpseudoisatin-a-ethyloxime,  indigo  can  be  obtained  from 
p.seudoisatin-a-oxime,  and  also  by  the  action  of  ammonium  sulphide 
on  isatin  chloride  and  on  ethylisatin,  but  from  the  formulae  of  these 
three  indigo-producing  substances  it  will  be  seen  that  by  their  reduc- 
tion and  the  splitting  off  of  hydroxylamiue,  hydrochloric  acid,  and 
alcohol  respectively,  each  is  capable  of  yielding  an  indogen-group  or 
iudoxyl. 

The  constitution  of  indigo  can  be  adduced  from  the  following  con- 
siderations: — 1.  Indigo  contains  the  iraido-group  ;  2.  From  its  forma- 
tion from  diphenyldiacetylene,  the  carbon-atoms  must  be  arranged 
thus:  Ph.C.C.C.C.Ph  ;  3.  It  can  only  be  obtained  from  such  compounds 
in  which  the  carbon-atom  next  to  the  benzene  nucleus  is  also  united 
to  oxygen  ;  4.  Its  formation  and  properties  show  that  it  is  closely 
related  to  indirubin  and  to  the  indogenide  of  ethylpseudoisatin ; 
5.  This  last  substance  is  formed  by  the  union  of  the  a-carbon-atom  of 
pseudoiudoxyl  with  the  |8-carbon-atom  of  pseudoisatin.  Indigo  must 
therefore  be  the  a-indogenide  of  pseudoisatin,  although  from  the 
want  of  activity  of  the  a-oxygen-atom  in  isatin  it  cannot  be  directly 
obtained  from  indoxyl  and  isatin. 

C6H,<^g>CH,  +   CO<(?g  >NEt 

Pseudoindoxyl.  Ethylpseudoisatin. 

=  CeH,<^^>C  :  C<(?g  >NEt  +  H,0. 

Indogenide  of  ethylpseudoisatin. 
Pseudoindoxyl.  Pseudoisatin. 

=  C6Hi<^^jj>C  :  C<j^jj>C6H4  +  H2O. 

Indigo. 
The    half  molecule  (CbHsXO)   of    indigo    is    called    by    the  author 
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mdogen,  and  compounds  in  whicli  this  dyad-o:roup  replaces  an 
oxygen-atom,  indogenides.  The  indogenides  are  of  a  yellow  to  bluish- 
red  colour,  and  some  of  them  yield  blue  salts  showing  the  indigo- 
spectrum.  A.  K.  M. 

Chemical  Constitution  of  Acetylisatin  and  Acetylisatic 
Acid.  By  H.  KoLBE  (/.  pr.  Chem.  [2],  28,  79— 82).— The  author 
objects  to  the  formulse  assigned  by  Baeyer  to  isatin  and  its  deriva- 
tives;  he  regards  isatin  as  having  the  constitution  C6H4N.CO.COH 
(the  nitrogen-atom  acting  as  a  monovalent  element,  and  replacing 
one  of  the  hydrogen-atoms  in  phenyl),  and  represents  the  conversion 
of  acetylisatin  into  sodium  acetylisatinate  by  the  equation — 

CeH^N.CO.COS^  +  NaOH  =  C6H4(NH5^).CO.COONa. 

A.  J.  G. 

Quinisatin.  By  A.  Baeyer  and  B.  Homolka  (Ber.,  16,  2216 — 
2221). — Baej'er  obtained  isatin  from  oxindole  by  converting  the  latter 
into  a  nitroso-derivative,  then  into  the  amido-derivative  which  yields 
isatin  on  oxidation.  The  authors  have  obtained  the  isatin  of  quino- 
line  in  the  same  way  from  7-hydroxycarbostyril  (Abstr.,  1883,  197). 
To  prepare  nitroso-7-hydroxycarbostyril,  C9H6N2O3,  7-hydroxycar- 
bostyril is  dissolved  in  dilute  soda  solution,  a  slight  excess  of  sodium 
nitrite  added,  and  the  mixture  gradually  poured  into  cold  dilute  sul- 
phuric acid.  The  precipitate  is  washed  with  water,  dried  and  crys- 
tallised from  alcohol,  when  it  is  obtained  in  small  orange-coloured 
prisms,  sparingly  soluble  in  water,  cold  alcohol,  ether,  benzene  and 
chloroform,  readily  in  glacial  acetic  acid  and  in  hot  alcohol.  It  melts 
at  208°  with  decomposition.  Alkaline  carbonate  and  ammonia  dis- 
solve it,  forming  a  green  solution,  whilst  the  fixed  alkalis  yield 
reddish-brown  solutions.  On  boiling  it  with  concentrated  hydro- 
chloric acid,  it  decomposes  into  isatin  and  hydroxylamine.  From 
its  resemblance  to  isatoxime,  the  authors  consider  the  following  con- 
stitution probable, 

p^    .CO.C(N.OH). 

L.6Ji,<^-^ :  c(OH)— •^• 

Bv  the  action  of  zinc-dust  on  its  solution  in  glacial  acetic  acid, 
acetyldiJn/dnxqitetrahydroquinoline,  CuHiaNOa,  is  obtained,  crystallising 
in  long  colourless  silky  needles.  When  exposed  to  the  air  in  a  moist 
state,  it  is  rapidly  oxidised  to  a  violet-red  product,  from  which  the 
original  substance  can  be  obtained  by  reduction.  Acetyldihydroxy- 
tetrahydroquinole  is  very  sparingly  soluble  in  cold  water,  alcohol  and 
ether,  moderately  in  glacial  acetic  acid,  especially  on  warming  ;  it  dis- 
solves in  alkali  to  a  violet  solution  or  in  excess  of  the  latter  to  a  blue 
solution,  acids  reprecipitating  it  in  reddish  coloured  flocks  which 
gradually  become  white. 

On  reducing  nitroso-7-hydroxycarbostyril  by  means  of  a  saturated 
solution  of  stannous  chloride  in  concentrated  hydrochloric  acid,  and 
subsequently  decomposing  the  tin  salt  with  hydrogen  sulphide,  a  com- 
pound  of  the   formula,    C9H7NO3,    is   obtained,    which    is    probably 
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/3-y-dihydroxi/carhoscyril,  C6Hj<^\  q/q^n \>-     It  crystallises  in 

long  colourless  needles,  very  sparingly  soluble  in  water,  ether  anil 
benzene,  readily  in  alcohol.  Heated  to  260",  it  becomes  converted  into 
a  brown  substance  infusible  at  310°.  With  dilute  alkalis  it  yields  a 
blue  solution,  which  becomes  decolorised  on  exposure  to  the  air  with 
formation  of  a  violet  precipitate.  On  adding-  soda  to  its  solution  in 
alcohol  and  ether,  a  deep  blue  flocculent  gelatinous  precipitate  is  pro- 
duced. When  finely  powdered  ^-7-dihydroxycai^bostyril  is  treated 
with  a  solution  of  ferric  chloride  in  hydrochloric  acid  at  70 — 80°,  a 
reddish-yellow  liquid  is  obtained  from  which  quinisatic  acid, 

NHo.CsHi.CO.CO.COOH, 

crystallises  out  on  cooling.  It  is  moderately  soluble  in  cold  water, 
very  readily  in  hot  water,  from  which  it  crystallises  in  pale  straw- 
coloured  pri.sms.  The  alJcali  salts  are  nearly  colourless  and  readily 
soluble ;  the  silver  salt  forms  a  yellowish-green  unstable  precipitate. 
On  reducing  a  solution  in  glacial  acetic  acid  with  zinc-dust,  and  ex- 
posing the  filtrate  to  the  air,  an  indigo-blue  coloured  precipitate  is 
formed,  insoluble  in  water,  ether,  and  chloroform,  but  soluble  in 
alcohol,  the  supernatant  liquid  assuming  a  green  coloration.  Both 
colours  are  destroyed  by  acids,  but  reproduced  on  adding  an  alkali. 
On  heating  crystallised  quinisatic  acid  for  a  short  time  at  120 — 125° 
water  is  given  off,  and  the  red  anhydride,  quinisatin,  C9H5NO3, 
formed  :  this  readily  combines  with  water  forming  quinisatic  acid. 
It  darkens  in  colour  above  125°,  melting  between  255°  and  260°,  Soda 
solution  dissolves  it  to  a  reddish-yellow  solution,  which  is  rapidly 
decolorised.  It  forms  compounds  with  aniline  and  benzene,  which 
are  soluble  in  alkalis,  but  reprecipitated  by  carbonic  anhydride, 
showing  that  quinisatin  is  not  a  carboxylic  acid.     Its  formula  is  pro- 

CO.CO  CO.CO 

bably  either  CcH/  |         or  C^B.,(        \ 

^NH.CO  ^N :  C(OH)  A.  K.  M. 

So-called  Pyrocressol,  By  H.  Schwartz  {Ber.,  16,  2141 — 2145). 
— In  this  paper  the  author  mentions  that  the  results  of  vapour-density 
determination  of  the  so-called  pyrocressol  were  not  in  accordance  with 
those  obtained  in  the  combustion  analyses  :  the  latter  corresponded 
with  a  formula  CogHonOa,  the  former  to  C15H14O  (comp.  Bar.,  16, 
1056).  Both  have  been  repeated,  and  the  latter  formula  confirmed; 
pyrocressol,  therefore,  may  have  the  constitution  of  a  ditolyl  or  dibenzyl 
ketone;  CiH.Me.CO.C^H^Me  or  CH,Ph.CO.CH,Ph,  although  its  pro- 
perties are  not  in  accordance  with  either  of  these  substances.  Similarly, 
it  is  shown  that  the  a-pyrocressol  oxide  obtained  by  the  oxidation  of 
pyrocressol  with  chromic  acid  has  the  empirical  formula  CioHijOj ;  it 
forms  a  tetranitro-derivative,  Ci.,H8(NO..)402,  crystallising  in  golden 
needles,  and  a  tetrabrom-derivative  Ci5HBBr402,  crystallising  iu  long 
white  leaflets  melting  at  215°.  V.  H.   V. 

Derivatives  of  a-  and  /:i-Naphthol.  By  E  Friedlander  {Bn\, 
16,  2075  —  2nit2j. — The  monohydroxy-phenols   readily  react  with  the 
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luonamines  yielding  the  diamines  with  elimination  of  water ;  the  best 
dehydrating  agent  for  effecting  this  change  is  calcium  chloride,  and 
from  the  author's  experiments  it  follows  that  the  greatest  yield  is  ob- 
tained when  1  mol.  of  the  pheuol  and  2  mols.  of  the  amine  are  heated 
with  1  mol.  of  calcium  chloride.  In  this  communication,  the  various 
compounds  obtained  by  the  action  of  aniline  and  the  three  toluidines 
on  a-  and  /3-naphthols  are  described. 

PhenyI-^-naphthylami7ie,  CioH7.NHPh,  crystallises  in  white  needles 
melting  at  108''  ;  phenyl-x-naphthi/lamine  in  white  leaflets  melting  at 
60°. 

Paratulyl-li-najjhfhylamine,  C10H7.NH.C7H7,  forms  white  glistening 
leaflets  melting  at  102° ;  its  acetyl  and  benzoyl-derivatives  crystallise 
in  needles  ;  with  excess  of  bromine  a  tetrabrom-compound  is  obtained, 
Avhich  forms  glistening  needles  melting  at  168°.  Paratolyl-x-vaphthyl- 
amine  forms  white  prisms  melting  at  79° ;  orthotohjl-ac-jiaphthylamine 
glistening  needles  melting  at  95°.  Orthotolyl-(i-nap]/tJiylamine  crystal- 
lises from  petroleum  in  white  leaflets  melting  at  96°  ;  its  picmte  in 
reddish- brown  needles,  and  its  &e)iso;/Z-derivative  in  leaflets. 

All  the  above-mentioned  amines  give  colour-reactions  with  nitric 
and  chromic  acids ;  when  heated  with  hydrochloric  acid  they  are  re- 
converted into  the  corresponding  pheuol  and  the  hydi'ochloride  of  the 
amine.  V.  H.  V. 

Naphthalene-derivatives.  III.  By  F.  Graeff  (Ber.,  16,  2246 
— 2255). — The  action  of  nitric  acid  on  naphthonitril  takes  place  in 
two  stages,  nitronaphthonitfil  being  first  formed,  and  the  CN-group 
subsequently  converted  into  COOH,  so  that  it  is  possible  to  stop  the 
action  after  the  first  phase,  and  obtain  nitx'onaphthouitril.  For  the 
nitration  of  the  a-compound  (20  grams)  a  mixture  of  50  c.c.  fuming 
nitric  acid,  sp.  gr.  1"48,  with  200  c.c.  nitric  acid,  sp.  gr.  1'3,  is  recom- 
mended, whilst  for  the  /3-compound  150  c.c.  of  the  stronger  acid  to 
100  c.c.  of  the  weaker  acid  are  employed.  a-Naphthonitril  yields 
three  mononitro-derivatives,  the  chief  product  melting  at  205°  as  pre- 
A'iously  stated  (Abstr.,  1881,  882).  Another  more  soluble  nitronaph- 
thonitril  melts  at  152 — 153°,  whilst  the  third  compound,  which  has 
not  yet  been  obtained  pure,  melts  between  100°  and  130°.  A  mono- 
nitro- derivative  melting  at  172 — 173°  is  readily  obtained  from 
iS-naphthonitril,  but  the  chief  product  melts  between  95°  and  120°. 

NUro-a.-naphfhonitril,  CioH6NO.;.CN  (m.  p.  152 — 153°),  is  more 
readily  soluble  in  boiling  water  than  its  isomeride  melting  at  205°, 
very  sparingly  in  light  petroleum,  more  readily  iu  carbon  bisulphide, 
moderately  in  alcohol  and  glacial  acetic  acid,  and  very  readily  in 
benzene  and  in  chloroform.  It  crystallises  in  yellowish  coloured 
needles  from  alcohol,  ether,  and  glacial  acetic  acid,  and  in  lustrous 
scales  from  light  petroleum.  Nitro-/3- naphthonitril  (m.  p.  172 — 
173°)  is  very  sparingly  soluble  in  hot  light  petroleum,  and  sparingly 
in  alcohol  and  glacial  acetic  acid,  from  which  it  separates  either  in 
single  long  crystals  of  golden  lustre  or  in  fern-like  clusters  ;  it  is 
moderately  soluble  in  ether  and  carbon  bisulphide,  more  readily  in 
benzene,  and  extremely  soluble  in  chloroform.  It  may  be  obtained  in 
large  nearly  white  needles  of  great  purity  by  sublimation.  These  nitro- 
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Tiaplithonitrils  are  saponified  by  heating  them  with  concentFated 
hydrochloric  acid  for  five  hours  at  150 — 160°. 

N{fro-a.-)iaphfhoic  acid  (m.  p.  241 — 2-12°)  obtained  from  the  nitro- 
naphthonitril  melting  at  205°,  is  moderately  soluble  in  hot  alcohol 
and  glacial  acetic  acid,  less  so  in  ether  and  chloroform,  still  more 
sparingly  in  benzene  and  carbon  bisulphide,  and  very  sparingly  in 
light  petroleum  and  in  water.  It  crystallises  from  spirit  in  flat,  con- 
centrically-grouped needles,  and  sublimes  in  the  foi-ni  of  splendid 
lustrous  scales. 

The  potassium  salt,  CioHbNO^.COOK  +  HoO,  forms  hard  yellowish 
coloured  crystals  of  a  vitreous  lustre.  On  boiling  the  acid  with  an 
excess  of  barium  carbonate,  a  sparingly  soluble  basic  salt, 

5[(CioH6N02.COO)2Ba],BaO  +  IOH3O, 
is  obtained. 

The  silver  salt  foi-ms  a  yellowish  amorphous  precipitate  sparino-Iy 
soluble  in  water  ;  the  lead  salt  resembles  the  silver  salt  and  separates 
from  its  solution  in  boiling  water  in  small  wart-like  forms  ;  the  copper 
salt  is  sparingly  soluble  in  water,  from  which  it  separates  in  small 
bluish-green  crystals ;  the  methyl-derivative  forms  small  yellow 
needles  melting  at  109 — 110°,  and  readily  soluble  in  alcohol ;  the 
ethyl-derivative  is  much  more  sparingly  soluble  in  alcohol,  and  crys- 
tallises in  long,  slender,  well-formed  needles  melting  at  93° ;  the 
isopropyl-derivative  forms  lustrous  crystals  melting  at  101'5°,  and 
sparingly  soluble  in  alcohol. 

Nitro-cc-najjltthoic  acid  melting  at  255°  dissolves  readily  in  most 
solvents,  and  sublimes  in  long  colourless  needles.  For  want  of 
material  it  has  not  been  further  examined. 

Nitro-^-naplithoio  acid  melts  at  295°,  and  in  most  of  its  properties 
resembles  the  acid  melting  at  211 — 242°.  It  is  insoluble  in  water, 
sparingly  soluble  in  ether,  light  petroleum,  benzene,  chloroform  and 
carbon  bisulphide,  moderately  in  hot  alcohol  and  glacial  acetic  acid  ; 
it  sublimes  in  small  nearly  colourless  needles.  The  potassium  salt, 
CioHeNOo.COOK  +  HoO,  forms  small  clusters  of  lustrous  needles  very 
readily  soluble  in  water.  On  boiling  the  acid  with  barium  carbonate, 
two  salts  are  obtained,  a  more  sparingly  soluble  acid  salt, 

6[(C.oH6NO,.COO>.Ba],C,oH6XOo.COOH  +  2ill,0, 

crystallising  in  small  lustrous  scales,  and  a  more  soluble  normal  salt 
also  crystallising  in  scales.  The  methyl-derivative  is  sparingly  soluble 
in  alcohol,  from  which  it  crystallises  in  clusters  of  large  bright  yellow 
needles,  melting  at  112°;  the  ethyl-derivative  is  readily  soluble  in 
alcohol,  and  crystallises  in  large  well-formed  dark  yellow  needles 
melting  at  109^ ;  the  isopropyl-derivative  forms  long  silky  needles 
melting  at  75 — 76°,  and  readily  soluble  in  alcohol.  This  acid  appears 
to  be  the  same  as  that  obtained  by  Ekstrand  {Ber.,  12,  lo95)  from 
/Si-naphthoic  acid,  but  which  melted  at  280°  owing  to  the  presence  of 
impurities.  A.  K.  M. 

Reduction  of  Dichlorophenanthrone.  By  B.  Lachowicz  (/.  pr. 
Chi'hK  [_'!],  28.  ItiS — ll'j). — The  preparation  and  properties  of  di- 
chloiphenanthrone  (phenanthrenedichloroketone)  have  already   been 
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described  by  the  author  (Abstr.,  1883,  666).  The  formation  of 
resinous  bye-products  is  minimised  by  adding  excess  of  benzene  to 
the  phenanthraquinone  before  running  in  the  phosphoric  chloride. 
Nitric  acid  readily  converts  it  into  the  nitro-derivatives  of  anthra- 
quinone. 

MonocMorpJiennnthrone,  CuHgOCl,  is  obtained  by  the  reduction  of 
dichlorophenanthrone  with  iron  and  acetic  acid ;  it  crystallises  in 
large  yellow  prisms,  melts  at  122 — 128°,  is  readily  soluble  in  alcohol, 
ether,  benzene,  light  petroleum,  &c.  It  dissolves  without  decomposi- 
tion in  alkalis,  and  is  not  decomposed  by  long  boiling  with  alcoholic 
ammonia.  By  heating  with  nitric  acid  of  sp.  gr.  1"3  it  yields  nitro- 
fhenantliroqninone,  CuHtNO^,  crystallising  in  orange-yellow  plates, 
melting  at  281 — 282°,  and  soluble  in  glacial  acetic  acid  and  nitric 
acid. 

Phenantlirone,  CuHioO,  is  obtained  by  the  long-continued  action  of 
nascent  hydrogen  on  dichloranthrone,  best  by  gradually  adding  iron 
filings  to  a  solution  of  dichloranthrone  in  glacial  acetic  acid  heated  to 
100 — 110°.  Too  strong  heating  leads  to  the  formation  of  resinous 
products.  It  crystallises  in  brilliant  brownish-red  tables,  melts  at 
148 — 149°,  resembles  the  monochloro-derivative  in  solubilities,  and 
like  it,  is  not  decomposed  by  aqueous  alkalis. 

The  authors  consider  that  phenanthrone  has  the  structural  formula 
C6H4.CH2 

I  I         ,  whilst   the   isomeric  compound   obtained   by  Japp    and 

CfiHi.CO 
Streatfeild  from  ethyl   phenanthroxyleneisocrotonate    (Trans.,  1883, 

CeHi.CH 
33)  may  probably  be  represented  by  |  |     NO. 

CeHi.CH^  A.  J.  G. 


Coloured  Essential  Oils.  By  K.  Hock  {Arch.  Fharm.  [3],  21, 
17 — 18). — The  essential  oils  of  chamomile,  wormwood,  and  mille- 
folium, although  differing  in  colour,  were  found  by  the  author  to 
have  the  same  absorption-spectrum,  namely,  three  bands  in  the  red 
and  orange.  When  these  oils  were  submitted  to  fractional  distillation, 
in  each  case  the  portion  which  distilled  at  260°  was  deep  blue,  and 
yielded  the  same  absorption-bands  with  great  distinctness.  The  blue 
oils  obtained  from  Matricaria  chamomilla,  Ferula  sumbul,  Nectandra 
puchiiry,  Inula  helenium,  Pogostevion  patschnly,  also  by  the  dry  dis- 
tillation of  galbanum,  guaiacum,  and  asafoetida  resins,  as  well  as 
a  blue  product  from  oil  of  valerian,  gave  the  same  characteristic 
absorption-spectrum.  From  these  results,  the  author  concludes  that 
all  these  blue  oils  contain  the  same  colouring-matter,  azulene,  which 
in  some  cases  is  present  in  the  plant  from  which  the  oil  is  obtained, 
in  others,  is  produced  by  the  action  of  water  on  some  constituent  of 
the  plant  during  distillation,  and  sometimes  is  formed  by  destructive 
distillation.  In  rbe  case  of  those  essential  oils  from  which  the  blue 
portion  was  obtained  by  distillation,  an  oil  oxidised  by  keeping  appeared 
to  yield  a  larg-er  quantity  of  the  blue  product  than  the  same  quantity 
of  the  fresh  oil.  "  W.  R.  D. 
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Destructive  Distillation  of  Colophony.  By  A.  Rexard  (Compt. 
rend.,  97,  111 — 112). — When  colophony  is  introduced  into  an  earthen- 
ware retort  heated  to  dull  redness  it  is  decomposed,  and  yields  a  laro-e 
quantity  of  combustible  gas  rich  in  hydrogen,  and  a  black,  somewhat 
fluid  tar,  mixed  with  a  small  quantity  of  water.  The  tar  when  dis- 
tilled at'  a  temperntui'e  rising  to  300°  yields  a  resin  which  solidifies 
on  cooling,  and  a  liquid  which  contains  benzene  and  its  homoloo-ues, 
a  small  quantity  of  naphthalene,  and  other  oils  which  have  not  been 
studied.  The  residue  from  the  distillation  of  this  liquid  is  mixed 
with  the  resin,  and  the  mixture  distilled  as  far  as  possible.  A  residue 
of  coke  is  left,  and  an  oil  was  obtained  which  becomes  semi-solid  on 
cooling.  This  oil  contains  two  isomeric  hydrocai-bons,  colojihanthrenes, 
which  have  the  following  composition : — 

White. 
, ' «  Yellow. 


Carbon 93-02         93-20  93-20 

Hydrogen 7-18  7-01  6-/1 

The  yellow  colophanthrene  is  very  slightly  soluble  in  alcohol,  from 
which  it  separates  in  yellow  crystals  with  a  greenish  fluorescence.  It 
boils  at  about  360°,  and  by  repeated  crystallisation  from  alcohol  it 
appears  to  be  converted  into  the  white  isomeride.  The  white  colo- 
phanthrene is  much  more  soluble  in  alcohol,  from  which  it  is  deposited 
in  brilh'ant  white  crystals,  with  a  violet  fluorescence.  It  melts  at  about 
87°,  boils  at  about  340^,  and  by  repeated  distillation  is  partially  con- 
verted into  the  yellow  isomeride.  It  also  acquires  an  orange-yellow 
tint  when  exposed  to  light.  Both  hydrocarbons  begin  to  decompose 
at  the  boiling  point  of  sulphur  (440°).  When  oxidised  by  chromic 
acid  in  acetic  acid  solution,  they  both  yield  carbonic  anhydride  and  a 
diketone,  which  yields  a  sulphonic  acid.  The  potassium  salt  of  this 
acid  when  heated  in  a  sealed  tube  at  about  170°  with  a  concentrated 
solution  of  potassium  hydroxide  is  converted  into  a  deep  violet  sub- 
stance ;  this  dissolves  in  water,  and  is  decomposed  by  hydrochloric 
acid,  yielding  a  colouring-matter,  which  imparts  to  cotton  mordanted 
with  alumina  a  shade  similar  to  that  given  by  alizarin.         C.  H.  B. 

Extraction  of  Colouring-matters  by  a  Solution  of  Borax. 

By  R.  Pai.m  {Chem.  Ntics,  48,  114). — For  the  extraction  of  alizarin 
and  purpurin  from  garancin,  the  author  digests  the  garaucin  with  a 
cold  saturated  borax  solution  until  a  deep  blood-red  solution  is  ob- 
tained ;  this  is  filtered,  and  precipitated  with  sulphuric,  hydrochloric, 
or  acetic  acid.  The  precipitate  is  boiled  with  a  saturated  solution  of 
alum,  filtered,  and  cooled;  the  alizarin  and  purpurin  then  deposited 
are  filtered  oif,  and  a  farther  quantity  of  the  colouring-matter  is  pre- 
cipitated from  the  filtrate  on  adding  sulphuric  acid.  The  author  also 
employs  borax  solution  for  the  extraction  of  santalin  from  sanders 
wood,  and  violet  colouring-matter  not  identical  with  carmine  from 
cochineal.  D.  A.  L. 
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Cochineal  Dye-stufFs.  By  H.  Furth  (Ber.,  16,  2169—2171).— 
By  acting  on  cai'mine  with  sulplauric  acid,  Liebermann  and  v.  Dorp 
have  obtained  a  brown  amorphous  dye-stuff,  ruficoccine,  CisHmOs, 
which  on  distillation  with  zinc-dust  is  converted  into  an  anthracene- 
like hydrocarbon  of  composition  CisHio  (Annalen,  163,  97).  The 
author  has  succeeded  in  obtaining  this  hydrocarbon  not  only  from 
coccinine,  a  quinone  derivative  of  carmine,  but  also  directly  from 
carmine.  This  hydrocarbon,  which  condenses  in  small  green-gold 
leaflets  when  coccinine  or  carmine  are  distilled  with  zinc-dnst,  melts 
at  186°,  and  is  soluble  in  ether,  alcohol,  and  benzene.  By  heating 
acetic  chloride  and  coccinine  in  sealed  tubes  at  100°,  an  acetyl-deriva- 
tive  is  obtained,  which  forms  small  golden  crystals  insoluble  in  water, 
soluble  in  alcohol ;  it  cannot  be  sublimed  without  decomposition.  As 
coccinine  yields  a  Cie  hydrocarbon  on  distillation,  the  composition 
CuHjoOo,  assigned  to  it  by  Hlasiwetz  and  Grabowsky,  must  be  altered 
to  CieHuOe,  and  its  acetyl-compouud  will  then  be  a  tetra-derivative, 
C16H10O2AC4.  Coccinine  is  thus  a  tetrahydroxy-quinone,  Ci6Hio02(OH)2, 
which  formula  is  in  accordance  with  its  quinone-like  characteristics. 

V.  H.  V. 

Preparation  of  Diquinoline.  By  R.  C.  Tressider  (Chem.  News, 
48,  31). — Quinoline  hydrochloride  is  heated  with  an  equal  Aveight  of 
zinc  chloride  at  350°  for  live  or  six  hours,  the  flask  being  fitted  with 
a  reflux  arrangement.  Soda  is  added  to  the  product  until  the  zinc 
hydroxide  first  precipitated  is  redissolved,  the  mixture  is  steam  dis- 
tilled to  remove  any  unchanged  quinoline,  and  the  residue  which  is 
black  and  solid  is  well  washed  with  water,  boiled  with  a  large  quantity 
of  alcohol,  and  filtered  hot.  The  filtrate  is  decolorised  with  animal 
charcoal,  and  again  filtered  hot :  on  cooling,  diquinoline  separates 
out,  and  is  recrystallised  from  alcohol.     The  yield  is  not  large. 

D.  A.  L. 

Hydroxycinchonic  Acid.  By  W.  Konigs  and  G.  KoRxYer  (Ber., 
16,  2152 — 2160). — By  fusing  cinchonic  acid  with  potash,  one  of  the 
authors  has  obtained  a  hydroxycinchonic  acid,  C9H5N(OH).COOH 
(Abstr.,  1879,  472)  ;  this  acid  is  converted  into  a  chloi'O-derivative, 
C9H5CIN.COOH,  by  phosphorus  pentachloride,  and  by  heating  with 
hydriodic  acid  and  phosphorus  into  the  amorphous  hydroquinoline, 
(CgH9N)2.  This  last  reaction  shows  that  the  hydroxyl-group  is  not 
in  the  benzene,  but  in  the  pyridine  nucleus ;  and  in  the  present  com- 
munication this  supposition  is  confirmed,  and  it  is  further  shown  that 
hydroxycinchonic  acid  is  a  carboxyl-derivative  of  carbostyril. 

The  authors  were  unable  to  obtain  a  hydroxyquinoline  by  distilling 
hydroxycinchonic  acid  with  bases ;  but  on  heating  its  silver  salt, 
C9H5(OH).COOAg,  in  a  current  of  carbonic  anhydride,  a  sublimate 
was  formed  crystallising  in  needles,  and  having  the  characteristic 
properties  of  carbostyi'il. 

Chlorocinchonic  acid,  when  heated  with  sodium  alcoholate,  yields 
ethoxycinclionic  acid,  C9H5N(OEt).COOH,  which  crystallises  in  hairy 
needles  melting  at  145°,  soluble  in  hot  water,  alcohol,  and  dilute  mineral 
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acids;  its  silver  and  lead  salts  are  sparingly  soluble  precipitates,  of 
which  the  former  is  an  acid  salt  of  composition 

C<,H5N(OEt).COOAg,C9H5N(OEt).COOH ; 

its  platinochloride,  [CgHsNCOEtXCOOHJa.HaPtCls,  is  crystalline. 

When  ethoxycinchonic  acid  is  heated  to  a  tempei-ature  slightly 
above  its  melting  point,  it  is  transformed  into  the  isomeric  ethyl  salt 
of  hydroxycinchonic  acid,  C9H5N(OH).COOEt,  also  obtained  by  the 
action  of  ethyl  iodide  on  silver  hydroxycinchonate.  This  salt  crystal- 
lises in  needles  melting  at  2U6°,  and,  unlike  its  isomeride,  is  insoluble 
in  dilute  acids  or  alkalis.  The  intermolecular  change  of  the  ethoxy-acid 
into  the  ethyl  salt  of  the  hydroxy-acid  probably  prevents  the  elimina- 
tion of  carbonic  anhydride  from  the  acid,  when  it  is  heated  with  lime. 
When  the  silver  hydrogen  salt  is  heated  in  a  current  of  carbonic  anhy- 
dride, ethylcarbostyril  and  the  ethyl  salt  of  ethoxycinchonic  acid  are 
produced.  The  latter  substance,  which  can  also  be  prepared  from  ethyl 
iodide  and  the  silver  salt,  crystallises  in  fine  needles  melting  at  86°. 

From  these  researches  it  follows  that  hydroxy-  and  ethoxy-cinchonic 
acids  are  derived  from  carbostyril,  and  as  cinchonic  acid  is  converted 
into  pyridine  tricarboxylic  acid  by  oxidation  with  potassium  perman- 
ganate, the  carboxyl-group  is  in  the  pyi'idene  nucleus. 

In  cinchonic  and  hydroxycinchonic  acids,  the  N-atomand  the  carbon 
to  which  the  COOH-group  is  united,  are  probably  in  the  para-position 
to  one  another.  The  authors  have  also  succeeded  in  converting  quino- 
linic,  or  pyrididinecarboxylic  acid,  into  hydroxyquinolinic  acid  by 
melting  the  former  with  potash.  The  relations  of  these  acids  is 
evident  from  the  following  formulae  :  — 

CH  CH 

COOH.C  -^^  CH         COOH.C  /^  CH 


COOH.C  .  ^  CH         COOH.C  .  ^ 

N  N 


C.OH 


The  latter  forms  colourless  crystals  melting  at  254°  of  strongly  marked 
acid  properties ;  its  aqueous  solution  gives  a  deep  red  coloration 
with  ferric  chloride,  and  voluminous  precipitates  with  copper,  lead, 
and  silver  salts.  Its  hydrogen  barium  salt  crystallises  m  tufts  of 
needles;  its  hydrogen  silver  salt,  when  heated  in  a  current  of  carbonic 
anhydride  vields  a  compound  having  all  the  characteristic  propei-ties 
of  oxypyride,  C5H5XO.  V.  H.   V. 

Oxidation  of  Morphine.  By  L.  Barth  and  H.  Weidel  {Monatsh. 
Chem.,  4,  700 — 703). — The  action  of  most  oxidising  agents  on  mor- 
phine does  not  yield  very  definite  results ;  potassium  permanganate 
however  in  slightly  alkaline  solution  acts  on  it  somewhat  more 
energetically,  yielding  as  chief  product  a  light-brownish  uncrystallis- 
able  acid  syrup,  which  forms  amorphous  salts,  and  when  mixed  with 
cupric  acetate,  remains  clear  at  first,  but  becomes  turbid  on  boiling, 
depositing  a  blue-green  flocculent  precipitate,  which  redissolves  on 
cooling.     This  result  is  like  that  which   is  obtained  by  similar  treat- 
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ment  of  cinchomeroiiic  and  pyridine-tricarboxylic  acids.  Morphine 
subjected  to  dry  distillation  with  lime  yields  a  basic  oil  having  a 
decided  odour  of  pyridine.  Arsenic  acid  acts  but  slowly  on  mor- 
phine even  in  sealed  tubes,  yielding  a  base  which  appears  to  contain 
one  methyl-group  less  and  one  hydroxyl-group  less  than  morphine ; 
the  action  is  however  variable  and  so  ai'e  the  products.  When 
morphine  is  heated  with  potassium  hydroxide  till  the  surface  of  the 
melt  begins  to  glow,  and  the  product,  after  cooling,  is  acidulated, 
brown-black  non-nitrogenous  flocks  are  deposited,  and  a  solution  is 
obtained  from  which  ether  extracts  a  considerable  quantity  of  sub- 
stance ;  and  on  expelling  the  ether,  digesting  the  residue  with  water, 
precipitating  the  filtrate  with  lead  acetate,  decomposing  the  precipi- 
tate with  hydrogen  sulphide,  evaporating,  and  repeatedly  crystallising 
the  residue,  a  product  is  obtained,  consisting  of  protocatechuic  acid. 
The  filtrate  freed  from  lead  and  evaporated  yields  more  protocate- 
chuic acid,  together  with  another  acid  which  crystallises  in  prisms, 
and  gives  no  colour-reaction  with  iron  salts. 

When  the  melting  with  potash  was  conducted  in  a  silver  retort,  and 
the  vapours  were  received  in  dilute  hydrochloric  acid,  metbylamine 
was  obtained,  together  with  a  small  quantity  of  anotber  base. 

The  absence  of  aromatic  compounds  amongst  the  products  formed 
by  oxidising  morphine  with  permanganate,  and  the  non-occurrence  of 
derivatives  of  pyridine  (or  quinoline)  in  the  oxidation  of  this  alkaloid 
with  caustic  alkali,  seem  to  show  that  the  mode  of  combination  of 
the  aromatic  and  of  the  pyridine-  (or  quinoline-)  groups  in  it,  is  dif- 
ferent from  that  which  exists  in  narcotine,  which,  it  is  well  known,  is 
easily  resolved  into  its  two  principal  constituents.  H.  W. 

Constitution  of  Quinine  and  Quinidine.  By  Z.  H.  Skraup 
(Monatsh.  Chem.,  4,  695—699). — The  author  has  already  shown 
(Abstr.,  1882,  279)  that  these  two  alkaloids,  when  oxidised  by 
chromic  acid,  yield  carbonic  anhydride  and  quininic  acid,  C11H9NO3, 
which  latter,  when  heated  with  hydrochloric  acid,  gives  methyl 
chloride  and  xanthoquinic  acid,  CioH7N03,  resolvable  by  heat  into 
COo  and  a  hydroxy  quinoline,  CgH^iSrO  =  C9H6(OE)N03;  further  that 
quininic  acid  is  converted  by  oxidation  with  permanganate  into  a 
pyridine-tricarboxylic  acid,  C5H2N(COOH)3,  identical  with  that  which 
is  obtained  from  cinchoninic  acid  :  hence  it  is  probable  that  quininic 
acid  is  a  derivative  of  quinoline,  and  that  its  methyl-group  is  situated 
in  the  benzene-i^esidue  of  the  quinoline-raolecule  ;  hence  also  it  may 
be  inferred  that  tbe  hydroxyquinoline  obtained  from  xanthoquinic 
acid  has  its  hydroxyl-group  situated  in  the  benzene  residue.  Accord- 
ing to  existing  views  there  should  be  only  four  hydroxyquinolines 
thus  constituted.  Three  are  already  known,  and  the  main  object  of 
the  present  investigation  is  to  ascertain  whether  the  hydroxy- 
quinoline obtained  in  the  manner  just  mentioned  is  identical  with 
either  of  these  three,  or  consists  of  the  hitherto  unknown  fourth 
modification. 

Xanthoquinic  acid  is  for  the  most  part  resolved  at  310°  into  car- 
bonic anhydride  and  a  hydroxyquinoline,  which  when  purified  by 
conversion  into  platinochloride,  &c.,  crystallises  from  absolute  alcohol 
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in  slender  white  prisms,  soluble  in  alcoliol  without  coloration,  the 
solution  however  acquiring,  on  addition  of  water,  a  faint  yellow 
colour,  which  disappears  on  further  addition  of  alcohol.  This 
behaviour  distinguishes  the  hydroxjquinoline  in  question  from  the 
7>ie^a-modification,  the  alcoholic  solution  of  which  exhibits  a  splendid 
green  fluorescence.  From  the  ori'/io-modification  it  is  distinguished 
by  giving,  on  addition  of  ferric  chloride  to  its  alcoholic  solution,  not 
a  green,  but  a  reddish  coloration.  With  para-hydroxyquinoline  on 
the  other  hand  it  agrees  very  nearly  in  its  melting  point  (194°),  and 
further  in  the  yellow  coloration  of  its  alcoholic  solution  by  ferric 
chloride ;  in  giving  with  picric  acid  slender  yellow  prisms  melting 
at  285 — 235'5° ;  with  cupric  acetate,  first  a  fine  blue-green  colour, 
then  gradually  violet  prisms  which  dissolve  in  boiling  alcohol  with  a 
tine  leaf-green  colour,  and  remain  unaltered  on  evaporation. 

This  hydroxyquinoline  dissolves  readily  when  gently  heated  with 
four  times  its  weight  of  strong  nitric  acid,  and  the  solution,  when  quickly 
cooled  and  cautiously  diluted  with  cold  water,  deposits  orange-red 
crystals,  easily  soluble  in  hot  water,  the  solution  slowly  mixed  with 
potash-lye,  depositing  yellowish  prisms,  which,  after  recrystallisation 
from  dilute  alcohol,  melt,  like  nitro-p-hydroxyquinoline,  at  140 — 141°. 
The  alcoholic  solution,  mixed  with  cupric  acetate,  first  turns  bright 
green,  and  then  deposits  a  copper-brown  precipitate,  or  if  a  trace  of 
alkali  be  added,  a  green  precipitate.  The  barium  salt  of  the  nitro- 
compound forms  orange-red  needles,  slightly  soluble  in  cold,  much 
more  freely  in  boiling  water. 

Cinchoninic,  quininic,  and  xanthoquinic  acids  may  be  represented 
by  the  following  constitutional  formulas  : — 


COOH 

1 

COOH 
MeO              1 

COOH 
HO              1 

N 

N 

\/\/ 

Cinchonic  acid. 

Quininic  acid. 

Xanthoquinic  acid. 

H.  W. 

Cinchonamine.  By  Arnaud  (Compt.  rend.,  97,  174 — 176.  See 
also  Abstr.,  1882,  p.  221)). — Cinchonamine,  C19H21N2O,  exists  in 
Jiemijia  pardiana,  but  is  not  contained  in  B.  pedunculata,  which  con- 
tains quinine.  To  extract  cinchonamine,  the  finely  powdered  bark  is 
exhausted  with  very  dilute  sulphuric  acid,  the  solution  filtered,  boiled, 
and  precipitated  with  milk  of  lime.  The  precipitate  is  dried  on 
porous  tiles,  and  digested  with  boiling  ether.  The  ethereal  solution 
is  decanted  from  undissolved  resinous  substances,  &c.,  washed  with 
dilute  hydrochloric  acid,  which  removes  the  cinchonamine,  and  the 
acid  solution  of  cinchonamine  hydrochloride  is  evaporated  to  crystal- 
lisation. The  hydrochloride  is  dissolved  in  boiling  dilute  acid, 
filtered  through  animal  charcoal,  and  reci'ystallised.  The  free  base  is 
obtained  by  adding  ammonia  to  a  solution  of  the  hydrochloride,  and 
crystallising  the  alkaloid  from  boiling  ether.  An  alcoholic  solution 
of   the   alkaloid    is    dextrogyrate,  its    rotatory  power   at   97°  being 
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[*]d  =  122'2°.      According  to   Dr.  Laborde,  cinclionamine  is  tiglily 
poisonous,  even  in  very  small  doses. 

The  salts  of  cinclionamine  generally  crystallise  readily,  and  are  but 
slightly  soluble  in  water,  especially  in  presence  of  free  acid.  They 
dissolve  in  hot  alcohol,  from  which  they  crystallise  on  cooling.  The 
hydrochloride  crystallises  from  an  acid  solution  in  thin,  brilliant, 
anhydrous,  prismatic  lamellje,  very  slightly  soluble  in  acidulated 
water.  From  a  neutral  aqueous  solution,  the  salt  crystallises  in 
opaque  flattened  prisms  containing  1  mol.  H2O.  These  crystals 
effloresce,  and  are  much  more  soluble  in  water  than  the  anhydrous 
salt.  This  property  of  the  hydrochloride  to  crystallise  in  an  anhy- 
drous condition  from  acid  solutions  furnishes  a  method  of  separating 
cinclionamine  from  all  the  alkaloids  with  which  it  is  associated  in 
R.  purdiana.  The  hi/drobromide  forms  brilliant,  slender,  anhydrous 
needles,  slightly  soluble  in  cold  water,  much  more  soluble  in  hot 
water.  The  hydriodide  crystallises  in  micaceous  plates,  almost  insolu- 
ble in  cold  water.  The  nitrate  is  only  slightly  soluble  in  cold  alcohol, 
but  is  much  more  soluble  in  hot  alcohol,  from  which  it  crystallises  in 
hard,  thick,  short  prisms.  This  salt  is  slightly  soluble  in  pure  water, 
but  is  insoluble  in  acidulated  water,  and  is  precipitated  on  adding 
nitric  acid  to  even  a  dilute  aqueous  solution  of  any  cinchonamine 
salt.  The  precipitate  is  at  first  flocculent,  but,  on  standing,  it  rapidly 
becomes  crystalline,  the  crystals  being  small  prisms,  which  polarise 
light.  At  15",  100  parts  of  alcohol  of  94°  dissolve  0-825  part  of  the 
salt;  100  parts  of  water  at  the  same  temperature  dissolve  0'2  part  of 
salt.  The  sulphate  can  be  purified  by  crystallisation  from  alcohol.  A 
solution  of  the  salt  in  water  containing  1  mol.  H2SO4  has  a  rotatory 
power  at  15°  [a]u  =  +  43-5 ;  at  25°  [aj^  =  -f  42-2.  The  formate 
crystallises  with  difficulty.  The  acetate  is  very  soluble  in  water,  from 
which  it  is  deposited  as  a  resinous  mass  on  evaporation.  By  spon- 
taneous evaporation  of  the  aqueous  solution  the  salt  is  obtained  in 
deliquescent  crystalline  concretions.  The  oxalate  does  not  crystallise 
from  an  aqueous  solution,  but  is  deposited  in  a  resinous  form.  The 
tartrate  forms  a  crystalline  powder  consisting  of  small  hexagonal 
prisms  which  polarise  light.  100  parts  of  water  at  15°  dissolve  1-150 
parts  of  the  salt.  The  malate  forms  brilliant  nacreous  plates,  very 
slightly  soluble  in  cold  water,  but  somewhat  soluble  in  boiling  water. 
The  crystals  retain  1  mol.  HoO  at  120°,  but  melt  and  become  anhy- 
drous at  160°.  100  parts  of  water  at  15°  dissolve  1  part  of  malate. 
The  citrate  is  deposited  from  a  boiling  solution  on  cooling  as  a  resin- 
ous mass,  which  gradually  becomes  crystalline,  forming  concretions 
composed  of  brilliant  prisms  which  polarise  light.  100  parts  of  water 
at  16°  dissolve  1-950  parts  of  the  citrate.  C.  H.  B. 

Conversion  of  Brucine  into  Strychnine.  By  Hanriot  (Compt. 
rend.,  97,  207 — 268). — The  author  has  repeated  Sonnenschein's 
experiments  (Ber.,  8,  212),  and  finds  that  strychnine  is  not  produced 
by  the  action  of  nitric  acid  on  pure  brucine.  Sonnenschein's  experi- 
ments were  probably  made  with  impure  brucine.  Brucine  has  the 
power  of  completely  masking  the  ordinary  reaction  for  strychnine 
(with  sulphuric  acid  and  dichromate),  even  when  the  latter  is  present 
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to  the  extent  of  50  per  cent.  It  is  evident  therefore  that  the  presence 
of  strychnine  in  many  samples  of  brucine  may  easily  have  been  over- 
looked, and  this  will  probably  account  for  the  confusion  which  exists 
as  to  the  physiolog-ical  action  of  brucine.  Morphine,  quinine,  methyl 
alcohol,  and  many  other  substances  also  have  the  property  of  masking 
the  strychnine  reaction.  C.  H.  B. 

Products  of  the  Bacterial  Fermentation  of   Albuminoids. 

By  A.  (rAUTiER  and  A.  Etaijd  (Cowpt.  rew:l,  97,  2G3 — 207.  See 
also  Abstr.,  1882,  1115;  and  1883,  100  and  224.)— The  authors  have 
previously  shown  that  the  putrefaction  of  albuminoids  results  in  the 
formation  of  leucines,  glucoprote'ins,  nitrogenous  and  non-nitrogen- 
ous acids,  phenol,  skatole,  indole,  tyrosine,  trimethylamine,  ammonia, 
and  ptomaines.  Whatever  the  variety  of  the  ferment  and  the  source 
of  the  putrefying  flesh,  the  principal  ptomaines  formed  are  constant 
in  properties  and  composition. 

The  liquid  and  solid  putrid  matter  is  distilled  in  a  vacuum  at  a  low 
temperature.  The  distillate  (A)  contains  ammonium  carbonate, 
phenol,  skatole,  trimethylamine,  and  volatile  fatty  acids  ;  the  residue 
is  treated  successively  with  ether  and  alcohol.  The  ethereal  solution 
(B)  contains  ptomaines  and  a  fatty  acid,  and  holds  in  suspension  very 
liglit,  brilliant,  white  nacreous  plates.  The  alcoholic  solution  (C) 
contains  fatty  acids  and  crystallisable  nitrog'enous  compounds.  The 
residue  insoluble  in  ether  and  alcohol  is  boiled  with  very  dilute  hydro- 
chloric acid  out  of  contact  with  air,  the  solution  evaporated  and 
treated  with  alcohol  (D). 

The  ethereal  solution  (B)  when  distilled  leaves  a  brown  oil,  from 
which  a  large  quantity  of  fatty  acid  crystallises  out.  The  mother- 
liquor  is  acidified  with  sulphuric  acid,  saturated  with  potash,  and 
agitated  with  ether,  which  dissolves  the  ptomaines.  A  solution  of 
the  ptomaines  from  beef  treated  in  the  cold  with  platinum  tetra- 
chloride, care  being  taken  to  avoid  an  excess,  yields  a  precipitate  of 
the  composition  (CsH3N)2,H2PtCl6.  It  is  the  platinochloride  of  a 
hydrocollidine,  identical  with  the  base  previously  obtained  from  fish 
(loc.  cit.).  The  mother-liquor  from  this  platinochloride  contains 
another  platinochloride,  which  forms  yellowish  crystals  of  the  com- 
position C,  28-78;  H,  5-8;  N,  7-19;  Pt,  27-93.  It  is  partially 
decomposed  at  100°  with  development  of  the  hawthorn-like  odour  of 
its  alkaloid. 

The  brilliant  plates  held  in  suspension  by  the  ethereal  solution 
consist  of  the  calcium  salt  of  amido-stearic  acid,  Ci8H35(NH2)02.  This 
is  almost  insoluble  in  all  solvents,  but  is  dissolved  slightly  by  alcohol. 
When  treated  with  hydrochloric  acid,  it  yields  amido-stearic  acid, 
which  is  insoluble  in  water,  only  slightly  soluble  in  cold  alcohol, 
but  readily  in  hot  alcohol,  from  which  it  crystallises  in  afrgregated 
needles  on  cooling.  It  melts  at  63°,  and  when  heated  at  about  140° 
it  loses  1  mol.  of  water,  and  yields  the  anhydride,  CisHgsNO.  The 
amido-stearic  acid  is  obtained  from  beef :  the  nacreous  plates  obtained 
from  putrid  fish  are  soluble  in  alcohol  and  in  potash,  but  are  insoluble 
in  water  and  acids.  By  treatment  with  inorganic  acids  they  yield  an 
acid  of    the   composition,    CbHooNjOa.      When   they    are    fused   with 
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potassiam  hydroxide,  ammonia  is  given  off,  and  a  mixture  of  alkaline 
caprylate,  caproate,  and  acetate  is  formed. 

The  alcoholic  solution  (C)  contains  the  greater  part  of  the  leucines 
and  leucoproteins.  After  evaporation,  the  residue  is  treated  with 
inorganic  acids,  the  aqueous  liquid  separated  from  the  liberated  fatty 
acids,  concentrated  by  evaporation,  and  treated  with  alcohol,  which 
dissolves  out  leucines  and  leuceines,  particularly  those  containing  C5 
and  Ce.  The  principal  compound  thus  obtained  from  putrid  fish  forms 
white  rhomboidal  lamellae,  somewhat  soluble  in  water,  and  somewhat 
easily  sublimed;  it  has  the  composition  CuHorNoOs,  and  appears  to 
be  the  hydroxide  of  the  glucoprotein,  CnHoaNaOi,  obtained  by 
Schiitzenberger  from  the  products  of  the  decomposition  of  albumi- 
noids by  baryta.  It  has  the  general  properties  of  amido-acids,  and 
dissolves  in  dilute  alkalis ;  when  fused  with  potassium  hydroxide,  it 
yields  hydrogen,  ammonia,  and  potassium  carbonate,  butyrate,  and 
valerate,  a  portion  splitting  up  at  the  same  time  into  the  correspond- 
ing leucines  and  leuceines.  When  distilled  at  about  280°,  it  yields  an 
amylamine  boiling  at  92 — 93°,  which  is  probably  formed  together  with 
amido-valeric  acid  in  accordance  with  the  equation  C11H26N2O6  = 
C5H13N  -f  C5H9NO2  +  CO2  +  2H,0.  C.  H.  B. 

Albumin,  Nuclein,  and  Plastin.  By  E.  Zacharias  (Bled.  Centr., 
1883,  405 — 407). — The  principal  portions  of  the  nitrogenous  substances 
of  plant  cells,  insoluble  in  alcohol,  consist  of  albumin,  nuclein,  and 
plastin,  the  two  latter  are  attacked  but  slightly,  or  not  at  all,  by  the 
gastric  juices  ;  on  the  contrary,  they  readily  dissolve  albumin.  Plas- 
tin is  insoluble  in  very  dilute  solutions  of  alkalis,  nuclein  is  easilj' 
soluble  in  these  menstrua;  plastin  and  nuclein  are  the  soluble  and 
insoluble  nucleins  of  other  authors.  The  supposition  of  Schimpers 
that  the  substance  from  which  starch  is  produced  is  similar  to  albumin, 
at  least  to  a  great  degree,  the  author  believes  he  has  confirmed  by 
researches  on  the  leaves  of  Tradescantia  vircjinea  and  oi'chis. 

Albumin  diminishes  and  plastin  increases  in  the  protoplasm  of  the 
cells  examined ;  according  to  Hartig's  reaction,  sections  soaked  in 
a  dilute  solution  of  potassium  ferrocyanide,  and  then  transferred  to  a 
very  dilute  solution  of  ferric  chloride,  show  the  nucleus  deep  blue, 
whilst  in  the  ducts  no  trace  of  a  blue  colour  is  visible.  When  poi-- 
tions  of  the  epidermis  of  the  leaves  of  those  plants  are  so  treated,  the 
starch  material  becomes  intensely  blue,  the  cell  protoplasm  remains 
colourless,  or  is  coloured  only  in  points.  The  nuclei  show  a  blue 
coloration,  as  also  the  nucleoli ;  the  plastin  is  colourless  or  very  slightly 
coloured. 

The  author  does  not  think  that  the  chemical  constitution  of  the 
nuclei  and  nucleoli  can  be  ascertained  from  these  reactions,  but  they 
are  aids  to  that  knowledge.  J.  F. 
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Influence  of  Respiration  on  Elimination.  By  F.  Pexzoldt  and 
R.  Fleischer  {Bied.  Centr.,  1883,  285). — Want  of  oxygen  sufficient  to 
induce  the  dyspnoeic  condition,  causes  an  increased  excretion  of  urine 
and  urea,  as  also  of  phosphoric  acid ;  the  after-action  is  lowering  of 
phosphoric  acid,  but  raising  of  urea,  the  absolute  result  being  no 
change  in  the  total  excretion  of  acid  and  urea,  and  no  separation  of 
sugar  or  albumin.  If,  however,  the  animal  is  fasting,  then  whilst 
there  is  a  want  of  oxygen,  there  is  a  slight  increase  in  urine,  a  con- 
siderable rise  in  urea  and  phosphoric  acid ;  during  the  after-action 
urea  still  increases,  but  phosphoric  acid  decreases,  so  that  there  is  an 
absolute  increase  in  the  excretion  of  urea,  but  no  phosphoric  acid, 
albumin,  sugar,  nor  allantoin.  When  no  dyspnoea  accompanied  the 
want  of  oxygen,  then  a  well-nourished  dog  excreted  more  urine  and 
phosphoric  acid,  but  less  urea,  whilst  during  the  after-action  there 
was  an  increase  in  water,  urea,  phosphoric  and  sulphuric  acids.  On 
the  whole,  an  absolute  increase  of  these  four  compounds  with  traces 
of  albumin ;  the  case  was  similar  when  a  fasting  dog  was  experi- 
mented on,  save  that  sodium  chloride  behaved  as  urea. 

The  diminished  supply  of  oxygen  when  accompanied  by  dyspnoeic 
action  affects  birds,  and  causes  them  to  excrete  an  excess  of  uric  acid. 
-Apncea  causes  a  rise  of  urea,  a  fall  of  phosphoric  acid,  and  afterwards 
a  considerable  increase  of  both.  Increased  elimination  of  water  is 
accompanied  by  a  lowered  excretion  of  urea.  Increased  muscular 
action  induces  great  increase  of  urea,  at  first  a  large  decrease,  later  on 
an  increase,  and  on  the  whole  a  slight  absolute  increase  of  phosphoric 
acid.  Reduction  of  the  temperature  of  the  body  is  followed  by  in- 
crease of  urea.  E.  W.  P. 

Exhalation  of  Carbonic  Acid  by  Frogs.  By  FT.  Aubert  (Bied. 
Centr.,  1883,  427). — The  author  finds  that  the  process  of  exhalation  is 
as  active  in  an  atmosphere  which  is  deprived  of  oxygen  as  in  one 
which  contains  it.  The  same  observation  has  been  made  by  Pfliiger, 
and  can  only  be  explained  on  the  supposition  that  the  process  depends 
on  the  decomposition  of  organic  compounds  independent  of  the  pre- 
sence of  atmospheric  oxygen.  J.  F. 

Alteration  of  Cane-sugar  in  the  Human  Stomach.    By  W. 

Leube  (X.'(V(/.  Centr.,  1883,  427). — 100  c.c.  of  a  10 — 15  per  cent,  cane- 
sugar  solution  were  introduced  into  an  empty  stomach  seven  hours 
after  a  previous  meal,  or  in  the  morning  before  the  subject  had  eaten, 
the  stomach  having  been  previously  rinsed  and  the  rinsings  tested 
with  Trommer's  test  to  negative  reaction.  Half  an  hour  after  intro- 
ducing the  sugar,  there  was  no  reaction,  or  very  trifling,  whereas  in  a 
known  unhealthy  stomach  the  reaction  was  considerable.  The  expla- 
nation appears  to  be  that  in  the  healthy  stomach  the  inverted  sugar  is 
absorbed,   which   is  not  the  case  in  the  unhealthy  one.     The  gastric 
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juices  of  both,  healthy  and  sick  persons  cause  the  inversion  of  cane- 
sugar  equally  outside  the  body,  but  if  a  solution  is  introduced  in 
equal  parts  into  the  stomachs  of  living  subjects  and  withdrawn  half 
an  hour  afterwards,  the  dilference  in  the  reducing  power  is  most 
marked,  the  healthy  stomach  showing  no  reaction,  whilst  the  un- 
healthy does  very  strongly.  J.  F. 

Comparative  Value  of  Artificial  and  Natural  Butter  as 
Articles  of  Food.  By  A.  Mayer  (Landw.  Versiichs.-Stat.,  29,  215 
— 232). — In  estimating  the  value  of  any  article  of  food,  the  points  to 
be  dwelt  on  are  chiefly  its  nutritive  qualities,  taste,  and  action  on  the 
system,  whether  injurious  or  otherwise.  In  the  case  of  butters  of 
various  origin,  the  last  two  points  are  easily  settled,  as  a  positively 
injurious  influence  has  never  been  seriously  ascribed  to  artificial 
butter.  The  nutritive  qualities  of  batter  were  therefore  the  subject 
of  this  investigation. 

Experiments  were  made  with  a  man  and  a  boy,  who  received  a  cer- 
tain quantity  of  food  per  diem,  as  to  whether  artificial  or  natural 
butter  was  the  more  easily  absorbed  by  the  system.  The  first  three 
days  they  were  fed  with  various  mixtures  of  bread,  milk,  eggs,  and 
vegetables,  tog'ether  with  natural  butter ;  then  followed  two  days'  rest 
Avith  ordinary  diet,  and  afterwards  three  days  with  precisely  the  same 
diet  as  before,  with  the  exception  that  artificial  was  substituted  for 
natural  butter.  On  each  successive  day  of  the  experiment  the  solid 
evacuations  were  collected  and  analysed,  commencing  24  hours  after 
the  beginning  of  the  experiment.  The  amount  of  fat  in  these  was 
estimated,  and  hence  the  quantity  of  fat  absorbed  into  the  system  was 
found.  This  quantity  is  given  in  percentage  of  the  whole  amount  in 
the  food  in  the  table  below  : — 

Man. 

Day  of  experiment. 


Natural  butter   .  .  . . 

r 
1. 

97-0 

2. 

99-4 
97-9 

94-8 
94-6 

3. 

987 

Artificial     ,,        .  .  . . 

94-6 

967 

Natural  butter   . .  . . 

Boy. 
97-8 

987 

Artificial     

95-8 

97-6 

On  the  average,  therefore,  about  1'6  per  cent,  less  of  the  artificial 
butter  was  absorbed  than  of  the  natural.  As  this  quantity  is,  how- 
ever, very  small  in  comparison  to  the  total  amount  absorbed,  the 
difference  in  value  of  the  two  substances  as  articles  of  food  can  be 
set  down  as  only  trifling,  and  except  in  cases  of  illness  may  be  over- 
looked with  safety.  J.  K.  C. 

Digestive    Fluid    and   Digestive  Power  of  the   Horse,     By 

Ellenberger  and  Hofmeister  (BieAi.  Centr.,  1883,  386 — 389). — It  being 
difficult  to  obtain  the  natural  digestive  fluid  of  the  horse,  an  artificial 
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one  was  prepared  by  cutting  up  the  coating  of  the  storaach  containing 
the  ducts  into  very  small  bits  ;  it  vran  then  washed  and  neutrahsed, 
either  at  once  or  after  treatment  with  alcohol,  dried,  and  left  from 
2-1  hours  to  eight  days  in  contact  with  an  extracting  fluid,  which 
treatment  dissolves  out  all  the  ferments  and  acids.  The  fluids  used 
werei^l.  AYater;  2,  glycerol;  3,  0-2  to  O'S  per  cent.  HCl ;  4,  0-2  to 
0'5  per  cent,  lactic  acid  ;  5,  0'2  to  0'5  HCl  in  glycerol ;  6,  same  pro- 
portion lactic  acid  in  glycerol. 

The  extract  obtained  from  the  part  near  the  intestine  contained 
more  mucin,  acids,  and  ferments,  and  dissolved  albumin  more  easily 
than  the  extract  from  the  region  of  the  pylorus. 

Tlie  extract  from  the  whole  stomach  contains  both  hydrochloric 
and  lactic  acids,  but  not  more  than  0'04  per  cent,  apparently.  It  also 
contains  a  very  active  ferment,  which  alters  albuminous  substances  to 
peptones,  and  so  changes  gelatin  that  it  becomes  easily  diffusible  and 
loses  its  properties.  The  ferment  is  sparingly  soluble  in  water, 
glycerol,  hydrochloric  acid,  or  in  alkaline  solutions,  and  it  is  precipi- 
tated by  alcohol,  lead  acetate,  carbonate  of  magnesia,  &c.  It  is  only 
active  in  presence  of  acids,  and  is  destroyed  by  putrefaction  and 
alcoholic  yeasts.  Lactic  ferments  do  not  influence  its  activity  when 
the  lactic  acid  is  not  too  highly  concentrated.  Its  activity  is  greatest 
in  presence  of  0'15  to  0"5  per  cent,  hydrochloric  acid  ;  too  much  or  too 
little  acid  impedes  the  action  of  the  pepsin,  much  lactic  acid  in  the 
stomach  disturbs  the  digestion  through  irritation  of  the  coating  of  the 
stomach. 

Pepsin  must  be  present  in  certain  quantity  in  the  digestive  fluid ; 
its  activity  increases  according  to  its  quantity  up  to  a  certain  point, 
when  further  quantity  is  injurious.  It  works  only  in  presence  of 
water,  and  best  at  a  temperature  of  37°  to  55° ;  raising  and  lowering 
the  temperature  disturbs  the  operation  ;  at  60°  it  becomes  quite  inert. 
Pure  gastric  juice  contains  rennet,  lactic  acid,  fat  and  starch  ferment, 
the  two  latter  in  unimportant  quantity. 

The  gastric  juice  of  the  horse  does  not  dissolve  cellulose,  and  with 
difiiculty  the  substance  of  bone  or  horn,  but  acts  readily  on  muscle, 
sinew,  fat,  and  flesh.  Pepsin  extract  may  be  preserved  for  a  long 
time  in. weak  carbolic  or  salicylic  acid  solution,  and  even  in  pure 
glycerol  without  losing  its  properties.  J.  P. 

Milk  Secretion.  By  Schmidt  (Bied,  Gentr.,  1883,  382—386).— 
The  author,  after  reviewing  much  of  the  previous  literature  of  the 
subject,  reports  the  result  of  his  own  investigations  on  the  activity  of 
the  milk  glands  of  the  cow :  the  experimental  animal  was  of  Dutch 
breed,  middle  aged,  yielding  12  litres  of  milk  daily.  The  experi- 
ments were  conducted  thus :  500  c.c.  were  taken  from  the  two  hinder 
spins  of  the  udder  at  the  commencement  of  the  morning  milking,  and 
the  same  quantity  from  the  same  spins  at  the  conclusion  of  the  milk- 
ing; both  were  carefully  analysed  according  to  the  usual  methods. 
Only  the  results  of  the  tirst  day's  analysis  are  given,  the  otliei's  differ- 
ing sliglitly,  if  at  all,  and  not  affecting  the  author's  conclusions. 
100  grams  of  the  milk  contained — 
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First  milk.  Last  milk. 

Total  solids 9-20  grams.  13  6-1  grams. 

Casein 224      „  211       „ 

Albumin 0-31       „  0-29       „ 

Peptone    0-10      „  012      „ 

Fat    0-76      „  5-60      „ 

Sugar    5-08      „  4-92      „ 

Ash   0-69      „  0-66      „ 

It  -will  be  seen  that  the  difference  between  the  total  solids  consists 
almost  entirely  in  the  fat,  which  is  almost  absent  from  the  first  milk ; 
this  is  explained  by  the  theory  that  the  fat  corpuscles  of  the  milk 
adhere  to  the  walls  of  the  ducts,  and  besides  that  in  the  udder  itself 
a  certain  separation  takes  place.  The  author  had  an  opportunity  of 
examining  the  udder  of  a  cow  killed  immediately  after  milking,  and 
found  that  the  ducts  did  actually  contain  a  notable  residue  of  rich 
milk. 

The  fat  excepted,  the  great  body  of  milk  secreted  by  a  cow  appears 
to  have  a  tolerably  uniform  composition,  and  the  separation  of  the  fat 
in  the  udder  to  be  a  mechanical  operation,  and  that  the  whole  of  the 
fat  is  rarely  obtained  in  the  milking.  J.  F. 

Percentage  of  Fat  in  Milk  of  Cows  of  Different  Breeds. 

{Bled.   Ceutr.,  1883,  285.) — Pure  Simmeuthal  gave  13  per  cent,  cream, 
after  12  hours'  standing ;    Dutch,   7  per  cent,  cream,  after  24  hours, 

8  per  cent. ;    cross  between  Simmenthal  and    Graubiinden,   12    per 
cent.,  after  24  hours,  12"5  per  cent. ;    cross  of  Dutch  and  Simmenthal, 

9  to  95  per  cent.  ;  pure  Graubiinden,   13   per  cent. ;  cross  between 
Dutch  and  Graubiinden,  10  per  cent.  E.  W.  P. 

Excretory  Product  from  the  Liver  of  the  Cuttle  Fish.  By 
A.  B.  Griffiths  (Chem.  News,  48,  37).  — The  author  observed  some 
peculiar  roundish  masses  of  a  dark-coloured  substance  in  the  anterior 
portion  of  the  liver  of  the  cuttle  fish ;  some  of  these  were  collected 
and  examined.  When  ignited,  they  charred,  and  left  an  ash,  which 
contained  copper.  The  following  are  the  results  of  observations  made 
under  the  microscope  :  the  masses  were  stained  brown  by  a  solution 
of  iodine  in  potassium  iodide  ;  potash  dissolved  them  ;  a  red  colour 
was  produced  with  Millon's  reagent ;  and  niti-ic  acid  prodaced  a 
yellow  coloi"atiou,  which  was  turned  red  by  potash.  On  boiling  them 
with  hydrochloric  acid,  a  blue  colour  is  formed,  which  clianges  to  violet, 
and  finally  becomes  brown.  On  heating  them  with  solid  potash, 
ammonia  is  evolved.  By  boiling  a  solution  of  the  substance  in  potash 
with  lead  hydroxide,  lead  sulphide  is  produced.  From  these  results 
the  author  infers  that  these  masses  are  albuminoid  in  character,  and 
assuming  them  to  be  deposited  from  the  secretion,  it  is  evident  that 
the  secretion  must  contain  albumin;  and  as  the  pancreatic  fluid  in 
hio-her  animals  is  one  of  the  few  secretions  which  contain  soluble 
albumin,  the  author  is  of  opinion  that  this  investigation  supplies 
further  support  to  the  supposition  that  the  liver  of  the  cephalopod  is 
not  a  true  liver,  but  is  pancreatic  in  function.      The  copper  is  derived 
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from    the   blood.     The  dark  colour  of  the  masses  was  a  very  thin 
superficial  covering.  D.  A.  L. 

Behaviour  of  Blood  with  Ozone,  By  Bint  (Bied.  Gentr., 
1883,  283). — The  red  corpuscles  in  blood  are  unaffected  by  remaining 
for  an  hour  in  contact  with  ozone,  unless  the  quantity  of  blood  is 
small,  or  the  duration  of  contact  long ;  then  a  gradual  change  of 
colour  and  shape  occurs.  Ozonised  air  passed  through  blood  is  not 
completely  altered.  E.  W.  P. 

Cattle  Disease  occasioned  by  Town  Sewage.  {Bied.  Centr., 
1883,  285.)— The  death  of  many  coavs  was  occasioned  by  fungoid 
growths  in  the  grass  of  meadows  irrigated  with  sewage. 

E.  W.  P. 

Observations  on  Different  Diseases  of  Animals.  By  Roloff 
and  others  {Bied.  Centr.,  1883,  389 — 393). — Experiments  were  made 
at  the  Veterinary  School,  Berlin,  by  Roloff,  on  the  protective  inocula- 
tion of  cattle  against  lung  disease.  Two  cows,  two  heifers,  and  two 
calves  were  inoculated  with  the  preparation  and  placed  in  infected 
stables  ;  none  of  them  took  the  disease,  but  neither  did  a  non- 
inoculated  animal  placed  in  the  same  stable  :  the  experiment  was 
therefore  abortive.  Opinions  of  other  observers  are  cited  on  the 
question  of  protective  inoculation  against  this  pai^ticular  disease. 
Pasteur  finds  that  the  specific  poison  cannot  be  cultivated  in  chicken 
or  veal  broth  ;  that  it  preserves  its  vitality  when  kept  at  a  hio-h 
temperature  in  a  dry  room,  and  does  not  produce  micrococci,  but  that, 
when  kept  without  such  pi-ecaution,  it  does  produce  them  and  loses 
its  vitality. 

If  the  poison  is  fouled  by  the  addition  of  a  few  cow  hairs  before 
use,  it  is  harmless ;  the  portion  kept  at  ordinary  temperatures  repro- 
duces itself  in  the  inoculated  animal,  and  lymph  taken  from  that 
animal  communicates  it  to  others,  After  six  to  eight  weeks  from 
taking  the  poison  from  an  infected  animal,  it  loses  its  vitality :  a  calf 
into  whose  jugular  vein  such  old  poison  was  injected,  withstood  it. 
The  discovery  of  the  bacillus  of  glanders  by  Lofler  and  Schiitz  is  next 
noticed ;  the  rods  were  isolated  from  sections  of  a  diseased  organ,  and 
cultivated  in  the  blood  of  horses  and  sheep.  It  was  tried  on  rabbits, 
mice,  and  guinea-pigs  with  success,  but  white  mice  did  not  take  the 
infection.  The  material  used  for  inoculation  was  cultivated  for  eight 
to  ten  weeks,  and  then  used  on  two  horses,  one  two  years  old,  the 
other  20  years.  Both  died  with  all  the  symptoms  of  virulent 
glanders  in  about  12  days. 

Pasteur  and  Thullier  report  the  discovery  of  the  microbe  which 
causes  swine  fever,  a  disease  by  which,  in  the  year  1882,  farmers  of 
the  Rhone  Valley  lost  20,000  animals.  The  microbe  is  very  minute 
and  liable  to  be  overlooked  even  when  the  greatest  care  is  used  in  its 
observation  ;  it  resembles  that  of  chicken  cholera,  and  is  of  the  form  of 
the  figure  8.  Inoculation  by  a  very  small  quantity  communicates  the 
disease ;  poultry  are  not  affected,  but  rabbits  die.  The  infection  has 
been  cultivated  and  weakened,  so  as  by  its  inoculation  to  protect  swim 
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from  fatal  effects.      Pasteur  liopes  soon  to  prevent  the  lieavy  losses 
sustained  from  this  cause. 

The  remainder  of  the  paper  relates  to  osteoporosis,  or  bone  weak- 
cnino"  in  animals,  horses  and  swine  particularly.  Piitz  attributes 
it  to  continued  feeding  on  bran  and  other  fodder  poor  in  lime. 

J.  F. 

Cattle  Plague  and  Protective  Inoculation.  By  Koch  and 
others  {Bied.  Centr.,  1883,  394 — 398). — Koch  considers  that  Pasteur's 
mode  of  procedure  is  not  quite  correct,  but  liable  to  yield  uncertain 
results.  He  thinks  that  the  bacilli  of  the  disease  are  propagated  inde- 
pendently of  animals ;  that  they  exist  on  dead  vegetable  substances, 
and  probably  on  low  marshy  soils,  on  the  surface  of  the  earth  ;  and 
he  says  that  animals  have  been  known  to  take  the  disease  in  such 
places  where  no  diseased  carcases  had  been  buried.  He  denies  the 
agency  of  earthworms  in  bringing  the  disease  germs  to  the  surface, 
for  the  plague  appears  in  countries  where  the  low  temperature  of  the 
soil  does  not  permit  the  existence  of  earthworms.  He  also  denies 
Pasteur's  assertion  that  the  eating  of  the  prickly  fodder  wounds  the 
mouth  and  facilitates  the  taking  of  the  disease. 

The  weakening  of  the  poison,  and  the  protection  given  by  inocula- 
tion, has  been  successful  only  with  horned  cattle  and  sheep,  and  Koch 
doubts  if  the  lymph  is  as  successful,  even  with  those  animals,  as 
Pasteur  believes.  The  most  carefully  conducted  experiments  made 
with  it  in  Germany  show  a  loss  of  10  to  15  per  cent,  of  the  inoculated 
animals,  and  there  is  danger  to  men  by  its  employment.  Koch  does 
not  undervalue  the  researches  of  Pasteur,  but  wishes  to  point  out 
deficiencies  in  this  particular  case,  which  any  day  may  be  supplied. 
Instances  are  given  of  the  deaths  of  sheep  from  plague,  which  had 
been  duly  inoculated.  Dr.  Azary  gives  results  of  numerous  inocula- 
tions by  Pasteur's  fluid  in  the  neighboui-hood  of  Buda  Pest,  chiefly 
with  sheep,  also  with  horned  cattle  and  horses  ;  some  losses  took 
place,  but  on  the  whole  the  operations  were  successful.  Arloing  and 
others  have  experimented  on  the  duration  of  the  protective  influence, 
and  found  it  lasted  at  least  16  months ;  and  that  calves  born  of 
inoculated  cows  were  not  liable  to  disease  for  some  time  after  their 
birth.  J-   P- 
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Occurrence  of  the  Higher  Fatty  Acids  in  the  Free  State  in 
Vegetable  Fats.  By  E.  Schmidt  and  H.  Roemer  (Arch.  Pharm.  [3], 
21,  34^38). 

The  Fat  of  Cocculus  inclicus. — The  fat  which  is  contained  in  the 
seeds  of  this  plant  was  dissolved  in  alcohol  and  precipitated  with  an 
alcoholic  solution  of  barium  acetate,  by  which  means  the  free  fatty 
acids  were  sepai'ated  from  the  glycerides  with  which  they  are  asso- 
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ciated  in  the  original  fat.  After  boiling  for  some  time,  the  barium 
precipitate  was  filtered  off,  and  when  dry  boiled  with  light  petroleum. 
The  nearly  pure  barium  salt  thus  obtained  was  decomposed  with  hydro- 
chloric acid.  In  this  way  39  per  cent,  of  free  fatty  acid  was  yielded 
by  the  original  fat.  By  this  means  and  by  repeated  crystallisation  of 
the  original  fat  from  alcohol,  as  well  as  by  distillation  under  diminished 
pressure,  and  also  by  partial  precipitation  with  barium  acetate,  an 
acid  was  obtained  which  was  recognised  by  analysis  and  physical  pro- 
perties as  stearic  acid.  The  substance  obtained  from  Cocculus  indicu.<i, 
Icnown  as  menispermin,  was  found  by  the  authors  to  consist  of  stearic 
acid. 

The  Fat  of  Myristica  moschata. — This  fat,  commonly  known  as  nut- 
meg butter,  or  oil  of  mace,  contains  from  3 — 4  per  cent,  of  free  fatty 
acid,  which  was  separated  by  fractional  distillation  under  diminished 
pressure.  At  248°  the  distillate,  after  recrystallisation  from  alcohol, 
yielded  an  acid,  the  formula  of  which  was  CuH^Oo,  agreeing  in  its 
properties  with  myristic  acid.  The  distillate,  which  came  over  at  a 
higher  temperature,  was  partially  precipitated  with  bai'ium  acetate, 
and  the  acid  which  was  recrystallised  from  alcohol,  and  analysed,  gave 
numbers  agreeing  with  the  formula  CisHaoOo,  and  was  identical  in 
physical  properties  with  stearic  acid. 

The  Fat  of  Lauriis  nohilis. — This  fat,  when  distilled  under  diminished 
pressure,  yielded  a  distillate,  by  the  fractional  pi'ecipitation  of  which 
an  acid  was  obtained,  which  appeared  to  be  palmitic  acid. 

W.  R.  D. 

Chemistry  of  the  Nucleus.  By  A.  Kossel  {Bled.  Cent,-.,  1883, 
401 — 404). — The  regular  relations  between  phosphoric  acid  and  nitro- 
genous matters,  which  have  been  noticed  both  in  vegetable  and 
.  animal  cells,  have  given  rise  to  the  idea  of  a  compound  of  albumin 
and  phosphates  or  phosphoric  acid.  In  all  the  discussions  on  the 
subject,  it  seems  to  have  been  overlooked  that  lecithin  and  nuclei'n 
are  organic  phosphorus-compounds,  which  are  sufficient  to  explain 
these  appearances.  Among  the  products  of  their  decomposition,  the 
author  found  a  body  which  had  almost  the  identical  percentage  com- 
position of  albumin.  The  usual  mode  of  estimating  nucle'in  is  by  its 
resistance  to  the  action  of  pepsin,  but  the  author  considers  this  liable  to 
great  error,  and  prefers  a  plan  of  his  own.  He  found  this  phos- 
phorganic  compound  in  the  organs  examined — in  the  spleen,  liver, 
pancreas,  kidneys,  testicles,  bi-ain,  embrj'onic  and  grown  muscles  of 
animals,  pus,  and  in  human  dropsical  and  healthy  blood.  According 
to  experiments  made  with  hens,  doves,  and  yeast,  the  author  regards 
nuclein  as  a  reserve  material  on  which  the  organs  subsist,  or  from  which 
they  di-aw  supplies,  to  be  incorrect;  he  finds  hypoxanthine  and  xanthine 
to  be  characteristic  decomposition  products  of  nuclein,  and  guanine 
accompanies  them  in  many  organs  ;  this  by  oxidation  yields  guanidine 
and  urea.  The  fact  that  a  substance  exists  in  most  animal  organs, 
which  furnishes  urea  by  simple  oxidation,  he  thinks  important  from 
a  physiological  point  of  view.  J.  F, 

Flowers  of  Rosa  Centifolia.     By  NriDEESTADT  (Landio.  VersucJis.- 
Sfaf.,  29,  251 — 2.j2). — Ked  roses  were  found  to  contain  86  per  cent. 
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of  waier,  3'64  per  cent,  nitrogen,  and  3"5  per  cent,  ash  ;  in  white  roses 
Avere  found  917  per  cent,  water,  3"i6  per  cent,  nitrogen,  and  3'9  per 
cent,  ash.     The  composition  of  the  ash  of  each  is  given  below : — 

Bed  roses.  White  roses. 

Potasli 43-81  42-05 

Soda 1-12  1-53 

Lime 6-02  8-05 

Magnesia 6-27  6-41 

Ferric  oxide  and  Alumina.  .  .  .         1"05  1-97 

Phosphoric  acid 16-47  11-32 

Sulphuric  acid    7-81  5-07 

Silica 1-49  2  40 

Chlorine 0-69  4-28 

Carbonic  acid 15-38  17-83 

J.  K.  C. 

Ash  of  Leaves  of  Plants  Grown  in  the  Earth  under  Water- 
culture.  Bj  C.  CouxCLER  {Landiv.  Versnchs.-Stat.,  29,  -241—245).— 
Several  samples  of  Ace7-  negundo  were  grown  in  a  glass  house,  Nobbe's 
method  of  water-culture  being  used.  The  leaves  were  collected  after 
falling,  dried  and  analysed.  At  the  same  time  leaves  were  carefully 
gathered  from  young  trees  of  the  same  kind  in  a  neighbouring  wood, 
to  compare  with  those  obtained  by  water-culture.  The  percentage  of 
pure  ash  in  the  leaves  varied  considerably,  nearly  twice  as  much  being 
obtained  from  those  grown  by  water-cultare.  In  100  parts  ash  wei-e 
found — 

Water-culture.  Soil. 

Potash 45-52  33-91 

Soda 0-58  0-66 

Lime 14-02  27-23 

Magnesia 3-55  4-71 

Ferric  oxide     0-91  092 

Alumina —  4-00 

Phosphoric  acid 12-21  3-43 

Sulphuric  acid 1830  7-29 

Silica    4-00  17-85 

The  leaves  of  the  soil  plants  contained,  therefore,  nearly  twice  as 
much  lime,  and  more  than  four  times  as  much  silica  as  those  of  the 
plants  grown  by  water-culture,  whilst  the  latter  contain  much  larger 
quantities  of  potash,  phosphoric  and  sulphuric  acids.  These  dif- 
ferences are  no  doubt  in  great  part  due  to  the  soil  in  which  the  plants 
were  grown ;  it  is  very  rich  in  potash,  but  comparatively  poor  in 
phosphates.  J.  K.  C. 

Examination  of  an  Apple-must  and  of  the  Cider  obtained 
therefrom.  By  R.  Kayser  (Dingl.  pohjt.  J.,  248,  347). — Borsdorf 
apples  were  cut  into  small  pieces  and  pressed.  The  resulting  must 
was  then  tested  before  and  after  fermentation.     100  c.c.  gave — 
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Must  (filtered). 

Alcohol — 

Extract 16-25  g. 

Mineral  matter  (ash)  . .  0"35 

Malic  acid 033 

Acetic  acid    — 

Sugfar    12"50 

Pectins 062 

Potash 0-106 

Lime 0-025 

Magnesia 0-018 

Phosphoric  acid    0-024 

Sulphuric  acid 0-009 

Glycerol — 


Cider. 
5-80  CO. 
2-36  g. 
0-31 
0  31 
0-080 
0-750 
traces 
0-105 
0-024 
0-018 
0-022 
0-008 
0-680 


Tartaric  and  citric  acids  were  not  present :  hence  cider  can  be  dis- 
tinguished from  wine  by  the  entire  absence  of  tartaric  acid,  and  by 
tlie  larger  amount  of  lime  which  it  contains.  By  a  judicious  addition 
of  tartaric  acid  or  of  wine  containing  much  acid,  a  product  can  be 
obtained,  which  it  would  be  difficult  to  distinguish  from  real  wine. 

D.  B. 

Analysis  of  "  Tobacco    Stems "    from  Virginia.     By    C.   G. 

Memmixger  (Chem.  News,  48,  llO). — "  Tobacco  stems  "  consist  of  the 
midribs  of  tobacco  leaves  from  which  the  membranous  portions  have 
been  stripped.     The  analytical  results  are  as  follow : — 


In  original  substance. 

Moisture  at  100° 1752 

Total  ash,   excluding  CO2  16-47 

CO2  determined 6'87 

(CO2  calculated  =  6-73) 
Organic  matter  (by  diff.)   59-41 


In  organic  matter. 

Is"icotine    1-30 

N  as  nicotine    0-22 

N  as  nitrate 0-45 

N  as  albuminoid  (by  ditf.)  1-51 


Total  N 2-18 


100-00 


KoO. 
42-95 


Na.,0. 
6-53 


CaO. 

24-56 


In  ash. 
MgO. 
6-20 


ALO3. 
0-04 


FeoOj. 

0-84  per  cent. 


MnaO, 
009 


SiO.,. 
6-18 


P0O5. 

4-80 


SO3. 
3-10 


CI. 
6-04  per  cent. 


D.  A.  L. 


Phylloxera.  By  Henneguy  and  others  {Bied.  Centr.,  1883,  272— 
274). — Henneguy  found  the  galls  on  many  American  pines,  especially 
Pinus  riitaria,  and  but  seldom  on  native  vines ;  in  large  galls,  several 
young  insects  have  been  found  besides  the  eg^  producers,  and  Hen- 
neguy found  thiocarbonate  a  good  specific  against  the  attacks. 
E.  Chey.sson  approves  of  carbon  bisulphide.  A.  Guillamont  states 
that  a  mixture  of  10  parts  Avood-ashcs,  10  ferrous  sulphate,  and  2  coal- 
tar,  is  a  good  specific  for  destroying  the  phylloxera.  E.  W.  P. 

h  2 
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Valuation  of  Fodder.  By  A.  Emmerling  (Bicd.  Cent)-.,  1883, 252 — 
255). — The  relative  value  of  albuminoids  to  fat  and  to  carbohydrates  is 
taken  as  5  :  5  :  1.  Multiplying  each  of  these  factors  by  the  coi^respond- 
ing  figures  representing  the  digestible  material  in  the  food,  we  obtain 
a  figure  representing  the  sum  of  nutrient  units.  As  a  standard,  rye 
is  employed  thus  :  Albuminoids,  *.)"9  per  cent. ;  fat,  TG  ;  carbohydrates, 
65"4,  which  figures,  when  treated  as  above,  9"9  X  5  +  l'6  X  5  +  65'4  X  1, 
produce  122"9  n.  u.  ;  and,  taking  8  marks  per  centner  as  the  market 
value  of  rye,  1  n.  u.  costs  G'o  pfennigs.  Employing  this  method  the 
feeding  value  of  any  material  may  be  calculated ;  for  example,  in 
earth-nut  cake  we  have  albuminoids  45,  fat  7,  carbohydrates  26,  of 
which  the  digestible  coefficients  are  90"9,  85'7,  and  98'1  respectively, 
giving  digestible  matter  present  to  the  extent  of  40"9,  6'0,  and 
24-5.  Then  40-9  x  5  +  6  X  5  +  24-5  =  259  n.u. ;  and  having  laid 
down  a  table  of  the  value  of  nutrient  units  for  grain  aiid  other  foods, 
which  units  vary  according  as  the  price  of  rye  rises  or  falls,  the 
author  shows  that  when  rye  is  at  8  marks  the  value  of  these  259  n.u. 
of  earth-nut  cake  is  lO'lO  marks;  but  this  cake  only  costs  9  marks, 
consequently  there  is  a  gain  in  using  it.  A  similar  method  is  employed 
to  calculate  the  value  of  foods  for  manures,  employing  in  this  case 
the  factors  0-5  for  N,  0-2  for  P3O5,  and  O'l  for  K3O  :  by  this  he  shows 
the  manurial  value  of  a  centner  of  earth-nut  cake  to  be  4'04  mai'ks, 
and  this,  with  the  exception  of  cotton-cake,  is  the  most  valuable  of  all 
foods.  E.  W.  P. 

Examination  of  Clover  at  different  Stages  of  Growth.     By 

J.  P.  Kallen  and  A.  Stutzer  (Bied.  Centr.,  1883,  410 — 411). — Part 
of  a  sei-ies  of  experiments  made  in  order  to  ascertain  the  period  at 
which  grasses  contain  most  nutritive  matter,  with  a  view  to  harvest- 
ino-  them  at  such  times.  A  field  sown  with  red  clover  and  different 
grasses,  chiefly  English  rye-grass,  was  the  subject  of  experiment :  a 
square  meter  was  ciit  on  17th,  24th,  31st  May,  and  20tli  June,  and 
examined.  The  resvilts  are  given  in  a  table,  and  the  recommendation 
is  made  to  cut  at  the  end  of  May  or  early  in  June.  J.  F. 

New  Fodder  Plant.  By  F.  T.  (Bied.  Centr.,  1883,  287).— 
Lavatera  arhorea  yields  an  oily  seed,  which  after  expression  of  the 
oil  forms  a  good  cake  for  cattle,  and  good  fibre  for  paper  making,  rope, 
and  cord.     The  plant  is  biennial,  and  crops  well.  E.  W.  P. 

Feeding  Horses  with  Earth-nut  Meal.  By  C.  Freytag  and 
Becke  (Bied.  Centr.,  1883,  284).- — Earth-nut  meal  may  well  replace 
two-thirds  of  the  oats  generally  given  to  horses.  E.  W.  P. 

Storage  of  Acorns.  By  Lodeman  (Bied.  Centr.,  1883,  286). — 
Collect  as  late  as  possible,  pile  in  heaps  30  cm.  high,  cover  with 
leaves  and  pine  twigs ;  in  the  spring  remove  the  covering  to  retard 
orermination.  E.  W.  P. 

Undecorticated  Cotton-seed  Meal.  By  Dietrich  (Bied.  Centr., 
1883,  428). — A  considerable  quantity  of  this  article  has  lately  been 
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sent  from  England  to  Germany ;  it  is  less  Talnable  than  tlie  meal 
made  from  the  decorticated  seed,  and  is  of  a  dark  colour.  Two 
samples  had  the  following  composition : — 

1.  2. 

Proteid  matter 23-56  23-06 

Fat 6-26  7-01 

Non-nitrogenous  extract.  .  .  .      24-94  27*12 

Cellulose    25-73  25-53 

Mineral  matters    8-15  6-59 

Water 11-36  10-69 

J.  F. 

Cultivation  and  Preservation  of  Potatoes.  By  ]\L\rcker  and 
others  {Bled.  Centr.,  1883,  268 — 270). — Stappaerts  removes  all  eyes 
save  three,  and  by  setting  only  large  sets  obtains  a  higher  yield, 
which  ripens  early.  Miircker  has  jji^eserved  potatoes  in  a  silo,  when 
the  nutrient  ratio  is  increased  by  fermentation  from  1  :  ]0  to  1 :  17-6 ; 
much  of  the  albuminoid  and  amido-constituents  are  lost.  L.  Nacy 
enumerates  and  classifies  the  sorts  of  potatoes  ;  he  divides  them  into 
12  princijial  classes,  with  30  sub-closses.  E.  "W.  P. 

Experiments  on  Potatoes  with  different  Manures.    By  E.  W. 

Peevost  and  R.  Swanwick  {Trans.  Eighl.  and  Agr.  Soc,  Scotland, 
1882,  283 — 299).  —  In  these  experiments  the  actions  of  "  bone," 
"  mineral,"  superphosphates,  and  insoluble  phosphates  (85-5  per  cent. 
Ca32P04)  Ave  re  employed,  likewise  an  addition  of  ammonium  sulphate, 
kainite,  and  potashes  to  the  phosphates  was  made,  with  the  results  as 
hereinafter  stated.  The  potato  employed  was  the  Champion,  and  the 
soil  divided  into  plots  of  ^^17  acre,  contained  62  per  cent,  sand,  Al.Gs 
8-114,  K,>0  0-764,  N  0-39,  NHs  and  P.O5  0-284;  all  the  plots  were 
in  triplicate.  The  "  unaided "  phosphates  produced  nearly  equal 
crops,  but  the  addition  of  2  cwt.  AmaSOi  caused  the  bone  super 
to  produce  the  highest  yield  obtained,  viz.,  12  tons  12  cw^t.,  whilst 
the  blank  plots  only  yielded  7  tons  4  cwt.,  and  insoluble  phosphate 
with  ammonia  9  tons  15  cwt.  The  addition  of  potash  to  the  mixture 
of  "  super  "  and  ammonia  rather  lowered  the  yield,  and  but  little 
difference  was  noticed  when  kainite  or  potashes  were  employed.  This 
however  was  not  the  case  with  the  insoluble  phosphate,  for  then 
potashes  increased  the  yield  by  a  tenth.  Farmyard  manure  gave 
only  a  modei-ate  yield.  In  the  second  portion  of  this  paper  are 
the  analyses  of  the  potatoes  as  produced  under  the  above  conditions  : 
the  highest  percentage  of  starch  was  found  in  potatoes  grown  with 
bone  superphosphate,  and  taking  the  average  of  all  the  plots,  it 
appears  that  the  further  addition  of  ammonia  or  kainite  lowers  the 
percentage,  which  is  however  raised  again  by  potashes  ;  but  there  is 
a  great  difference  between  tlie  percentage  of  starch  from  the  bone 
super  plot  and  from  the  "  insoluble  "  plot,  the  former  being  25-G,  the 
latter  only  21-96.  The  expenses  of  the  whole  experiments  are 
detailed,  as  also  the  value  of  the  various  crops,  and  we  find  that 
whether  we  judge  the  value  of  the  manure  by  the  total  ci-op  it  yields 
or  by  the  production  of  starch,  the  mixture  of  bone  superphosphate 
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with  ammonia  was  the  m^ost  satisfactory.  The  effect  on  the  amount 
of  nitrogen  present  is  also  detailed,  not  merely  as  total  nitrogen,  but  as 
nitrogen  in  amides  and  in  albumin  ;  ammonia  increases  the  albumi- 
noid nitrogen,  but  the  increase  is  somewhat  counteracted  by  potash, 
the  unmanured  plot  containing  least.  The  amides  were  likewise 
increased  by  ammonia  (av.  =  0"1399  N),  but  again  kainite  exer- 
cised a  lowering  action  :  an  extraneous  experiment  is  here  refeired  to, 
which  points  to  the  conclusion  that  the  amide  nitrogen  is  much 
decreased  as  the  ratio  of  potash  to  "  super "  increases.  Phosphates 
and  ammonia  produce  the  highest  ash  (1'31),  whilst  in  the  superphos- 
phate plots  the  percentage  is  reduced  almost  to  tLat  found  in  the 
blank  plot  (0"995);  this  is  in  accordance  with  the  results  found  by 
Fleischer  {Bled.  Centr.,  1880),  what  has  been  said  for  ash  holds  good 
for  fibre.  Attempts  were  made  to  estimate  the  percentage  of  starch 
by  the  method  recommended  by  Heidepriem  {Landtu.  Versuchs.-Staf., 
20),  but  they  were  fruitless,  as  the  results  were  very  far  fi'om  the 
truth,  and  therefore  untrustworthy.  E.  W.  P. 

Influence  of  Manuring  on  the  Composition  of  Potatoes.    By 

M.  Marcker  {Bied.  Centr.,  1883,  3G5 — 36G). — Four  plots  of  ground, 
each  half  a  morgen  loamy  marl,  on  which  barley  and  clover  had  been 
]ire\'iously  grown,  were  planted  with  "'alcohol"  potatoes;  one  plot  was 
left  unmanured,  the  other  three  each  received  20  lbs.  of  soluble  phos- 
phoric acid,  and  different  quantities  of  Chili  saltpetre,  the  first 
100  lbs.,  the  second  200  lbs.,  the  third  300  lbs.  The  yield  per  morgen 
was — 

Unmanured  plot.    100  lbs.  200  lbs.  300  lbs. 

Centner    112-0  28-0  124-5  1390 

the  use  of  the  saltpetre  had  therefore  increased  the  gross  weight  of 
the  crop,  but  the  percentage  of  dry  matter  and  starch  did  not  cor- 
i-espond,  being — 

Dry  matter    2480  23-50  22-50  20-90 

Starch  per  cent.    . .      77-51  7?-07  73-95  63-64 

the  use  of  large  quantities  of  saltpetre  having  reduced  the  net  quan- 
tity of  starch,  the  actual  amounts  obtained  being — 


Plot  1. 

Plot  2, 

Plot  3. 

Plot  4. 

21-58 

23-18 

20-74 

18-43 

centner. 

J.  F. 

Artificial  Manures  in  Potato-gro-wing.  By  S.  Guradze  (Bied. 
Centr.,  1883,  377 — 379). — The  author  reports  five  experiments  as  to 
the  effect  of  different  chemical  manures  on  the  growth  of  potatoes, 
combined  in  different  proportions ;  they  consisted  of  a  newly  intro- 
duced potash  magnesia  (containing  50  per  cent,  potassium  sulphate, 
and  34  per  cent,  magnesium  sulphate)  superphosphate,  and  Chili 
saltpetre.  All  the  experimental  plots  but  two  received  a  considerable 
quantity  of  stable  manure,  in  addition  to  the  artificial.  The  crops 
were  in  all  cases  exceptionally  good,  and  the  plants  healthy  ;  the  pro- 
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portion  of  starch  in  tlie  tubers  good,  and  the  value  of  the  increased 
production  repaying  the  extra  cost  of  the  manures  employed.  The 
author  strongly  recommends  the  use  of  artiticial  fertilisers  in  the 
growing  of  potatoes.  J.  F. 

Manuring    Experiments    with    Rye    and    Wheat.      By    M. 

Marckkr  {Bled.  Cenfr.,  1883,  373 — 377), — The  first  experiments 
noted  were  made  with  rye,  on  a  good  sandy  soil,  in  order  to  observe 
the  effects  of  phosphoric  acid  in  bone-meal  and  in  purely  mineral 
phosphates,  blood-meal  being  added  to  the  latter  equal  to  the  nitrogen 
in  the  bone-meal.  The  quantity  of  phosphoric  acid  used  was 
10  kilos,  per  morgen,  applied  in  autnmn.  The  experiments  were 
carried  out  by  five  farmers,  independently  of  each  other;  the  results 
were  slightly  in  favour  of  the  mineral  phosphate  with  blood-meal. 
Steamed  bone-meal  produced  good  crops,  the  net  result  of  the  experi- 
ment being  that  a  nitrogenous  manure  mixed  with  phosphate  is  most 
useful.  Similar  experiments  were  made  on  light  and  poor  sandy  soils 
with  a  different  result,  the  steamed  and  fermented  bone-meal  giving 
the  best  crops,  the  other  manures  not  repaying  the  extra  cost.  Certain 
plots  of  wheat  were  manui-ed  with  Chili  saltpetre,  and  others  with 
ammonium  sulphate,  with  a  view  of  testing  their  manurial  value. 
The  manures  wei'e  applied  at  different  periods,  the  Chili  saltpetre  was 
found  greatly  superior,  aud  the  superiority  was  most  marked  when  it 
was  applied  in  May.  The  yield  of  both  grain  and  straw  was  con- 
siderably larger  than  from  all  the  other  plots.  J.  F. 

Manuring  Vines.  By  A.  Stutzer  (Bled.  Ceutr.,  1883,  381—382). 
— Vineyards  in  the  Ahrthal  have  generally  been  manured  with  stable 
manure.  The  author  found  that  a  compost  containing  7  per  cent, 
soluble  phosphoric  acid,  6  per  cent,  potash,  and  2^  to  3  per  cent, 
nitrogen,  applied  in  100  gram  doses  to  each  vine,  produced  an  average 
increase  of  20  per  cent,  grapes  more  than  the  stable  manured  plants, 
and  that  the  must  was  also  richer  in  sugar.  The  cost  of  the  manure 
and  labour  was  not  greater  than  that  of  the  stable  manure  employed  : 
the  wood  of  the  vines  was  stronger  and  healthier.  J.   F. 

Manuring  Beet.  By  Holdefleiss  (Bied.  Centr.,  1883,  380  — 
381). — The  author  i-ecommends  a  moderate  use  of  stable  manure 
supplemented  by  Chili  saltpetre  as  being  most  suitable  for  the  full 
production  of  sugar  in  the  beet.  Manures  which  are  too  rich  in 
nitrogen,  such  as  sheep  dung,  or  even  too  much  Chili  saltpetre,  are 
decidedly  injurious.  In  the  absence  of  stable  manure,  a  mixture  of 
superphosphate  with  the  saltpetre  should  be  employed.  J.  F. 

Influence  of  Soil,  Size  of  Seed,  Period  of  Sowing,  &c.,  on  the 
Quality  and  Yield  of  Sugar-Beet.  By  G.  Marek  (Bied.  Centr., 
It)b3,  203 — 208). — The  weakest  growth  was  in  sandy  soil,  better  on 
sandy  loam,  strong  on  clay  and  humous  sand,  and  luxuriant  on  moor- 
land ;  as  regards  the  leaf  growth,  this  was  most  abundant  on  the 
humous  soil,  and  this  class  of  land  also  is  most  suital)le  for  a  heavy 
crop  ;  but  the  opposite  is  the  case  as  regards  sp.  gr.  of  juice,  for  there 
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the  clay  lands  are  raost  advisable,  and  this  is  true  for  the  percentage  of 
sugar  :  the  size  of  seed  is  not  of  much  importance.  The  highest  yield 
is  obtained  -when  the  crop  is  put  in  between  the  middle  of  April  and 
end  of  May.  It  is  advisable  on  all  accounts  to  sow  on  the  flat  with 
40  :  20 — 25  cm.,  and  on  the  ridge  distance  45  :  20 — 25,  and  the 
highest  results,  both  yield  and  sugar,  are  obtained  by  sowing  on  the 
ridge  by  Bertel's  method,  which  consists  in  throwing  up  ridges  44  cm. 
apart,  rolling  them,  and  employing  a  combined  manure  and  turnip 
drill.  E.  W.  P. 

Ammonia  in  Rain-water.  By  Houzeau  (Bled.  Cenfr.,  1883, 
425). — The  principal  agents  which  increase  or  diminish  the  amount  of 
ammonia  are  light  and  heat.  In  July  the  observer  was  not  able 
ta  detect  even  a  trace  of  it  in  rain-water.  He  found  that  water 
exposed  to  the  action  of  sunlight  for  a  long  time  lost  a  large  part  of 
its  ammonia.  The  amount  of  rainfall  also  has  an  influence ;  the 
smaller  the  amount  the  more  ammonia  it  contains.  J.  F. 

Origin  of  Combined  Terrestrial  Nitrogen.  By  A.  Muntz 
and  E.  Aubix  (Compt.  rend.,  97,  240 — 243). — The  principal  source  of 
combined  nitrogen  appears  to  be  nitric  acid  and  oxides  of  nitrogen, 
formed  by  the  action  of  atmospheric  electricity  on  the  nitrogen  in  the 
air.  The  main  causes  producing  a  diminution  in  the  amount  of  com- 
bined nitrogen  are,  rapid  combustion,  which  operates  only  to  a  limited 
extent ;  slow  combustion,  which  is  the  most  important  cause  of  all  ; 
and  the  reduction  of  nitrates  in  water  and  soils,  which  plays  a  very 
insignificant  part.  In  order  to  ascertain  whether  these  increasing  and 
diminishing  forces  are  in  equilibrium,  it  is  necessary  to  determine  the 
amount  of  nitric  acid  in  the  rain-water  on  diiferent  parts  of  the  earth's 
surface,  and  especially  in  tropical  regions.  The  accurate  estimation 
of  nitrates  can  be  performed  only  in  a  properly  appointed  laboratory, 
and  it  is  advisable  therefore,  to  collect  the  samples  of  rain-water  in 
such  a  way  that  they  can  be  transported  to  a  distance.  The  authors 
recommend  to  evaporate  the  rain-water  to  small  bulk  with  potassium 
hydroxide,  out  of  contact  with  air  and  products  of  combustion.  The 
concentrated  liquid  is  mixed  with  alcohol,  and  the  authors  find  that 
in  this  condition  it  may  be  preserved  for  any  length  of  time  without 
undergoing  any  alteration.  To  apply  this  method  to  river  water,  etc., 
3 — 5  litres  of  the  water  are  evaporated  to  about  30  c.c,  and  mixed 
with  60  c.c.  of  alcohol. 

Many  cases  of  rapid  combustion  are  accompanied  by  the  formation 
of  considerable  quantities  of  nitric  acid.  The  authors  find  that  when 
1  gram  of  hydrogen  burns  in  air,  O'OOl  gram  of  nitric  acid  is  pro- 
duced, whilst  the  combustion  of  1  gram  of  magnesium  is  accompanied 
by  the  formation  of  0"1  gram  of  nitric  acid.  It  is  probable,  therefore, 
that  a  large  quantity  of  nitrates  were  formed  in  the  earlier  stages  of 
the  earth's  history  during  the  process  of  cooling,  and  the  luxuriant 
development  of  animal  and  vegetable  life  in  prehistoric  times  was 
possibly  due  to  the  presence  on  the  earth's  surface  of  a  large  quantity 
of  combined  nitrogen  in  an  assimilable  form.  It  would  appear,  there- 
fore, that  the  total  amount  of  combined  terrestrial  nitrogen  is  gradually 
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diminishing,  unless  the  sources  of  loss  are  balanced  by  the  action  of 
atmospheric  electricity.  C.  H.  B. 

The  Lupitz  Method  of  Cultivation.  By  Schultz  and  others 
(Bied.  Centr.,  1883,  232— 243).— Schultz  considers  that  the  cultiva- 
tion of  lupines  is  the  cheapest  method  of  supplying  the  soil  -with 
nitrogen,  as  the}^  abstract  this  constituent  from  the  air.  According  to 
his  experiments  a  soil  in  Avhich  lupines  had  grown  showed  an  amount 
of  nitrogen  double  that  in  grass  land,  and  more  than  that  found  in 
potato  and  rye  land.  According  to  Schultz  all  that  is  necessary  for  a 
good  crop  of  lupines  is  the  addition  of  kainite  ;  phosphates  do  not  give 
a  satisfactory  result.  Drechsler  criticising  Schiiltz's  statements,  shows 
that  lupines  do  not  add  nitrogen  to  the  soil,  but  rather,  like  all  large- 
leafed  crops,  even  when  they  draw  their  supplies  of  nitrogen  from  the 
subsoil,  are  consumers  of  nitrogen  instead  of  collectors,  and  he  also 
considers  that  the  Lupitz  s^^stera,  unless  nitrogen  is  added  to  the 
land,  cannot  last.  Blomeyer's  opinion  is  that  the  leguminoste  are 
"nitrogen  collectors,"  and  for  this  reason,  that  they  keep  the  surface 
of  the  soil  moist,  and  so  prevent  the  volatilisation  of  ammoniacal 
compounds.  Marcker  is  unable  to  answer  the  question  whence  the 
excess  of  nitrogen  which  is  present  in  the  Lupitz  soil  is  derived,  for 
675  lbs.  N  have  in  15  years  been  withdrawn,  and  only  that  nitrogen 
added  from  the  usual  natural,  viz.,  the  atmospheric,  not  ai-tificial 
sources.  It  is  possible  that  the  deep  rooting  lupines  may  separate 
nitrogen  from  solutions  which  are  too  dilute  for  other  plants,  and  the 
retention  of  nitrates  on  the  surface  soil  may  be  due  to  the  shelter 
afforded  by  the  foliage,  preventing  loss  by  rainfall.  He  believes  that 
by  the  continued  use  of  kainite  the  nitrogen  in  tinie  will  be  lost,  and 
that  though  phosphates  are  now^  useless,  they  will  hereafter  be 
required ;  in  the  15  years  1000 — 2000  kilos,  lime  per  hectare  have 
been  removed,  by  reason  of  the  potash  manure,  so  that  this  consti- 
tuent will  before  long  be  required.  Marcker  believes  that  potassium 
chloride  as  carnallite  is  a  better  manure  than  the  sulphate  as  kainite. 

E.  W.  P. 

Moss  and  Turf  Fibre  as  Cattle  Litter.  By  M.  Fleischer  and 
others  (Lied.  Ceufr.,  1883,  3G8 — 373). — The  use  of  so-called  "moss 
litter"  obtained  from  certain  bogs  in  Northern  Germany  has  become 
very  general.  The  authors  of  this  paper  have  examined  samples  of 
ordinary  fibrous  peat,  separated  artificially,  and  intended  as  substitutes 
for  the  former,  one  sample  procured  from  Wiirtemburg,  the  other 
from  a  Silesian  bog.  They  found  that  air-dried  samples  containing 
20  per  cent,  of  moisture,  absorbed  6j — 9^  times  their  weight  of  water, 
and  their  power  of  absorbing  cai'bonate  of  ammonia  for  1000  2">arts  of 
moss,  13 — 16  parts  of  ammonium  carbonate. 

The  manurial  value  of  the  different  samples  is  given.  1000  parts 
of  each  contain  — 

Wiirtemburg 
fibre. 

Nitrogen 22 '0  parts 

Phosphoric  acid  . .        0*6     ,, 
Lime     172     ,, 


Silesian 
fibre. 

North  German 
moss. 

29-0  parts 
0-6     „ 
31-0     „ 

9-0  parts 
0-4     „ 
2-0     „ 

Private 

latrines. 

Stables, 

27-8 

17-3 

? 

167-0 

9-3 

7-9 

10-6 

7-0 
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The  two  samples  of  fibrous  turf  are  consequently  much  more 
valuable  as  manure  than  the  moss ;  and  containing  much  lime,  their 
nitrogen  is  probably  more  readily  decomposed,  and  available  for  plant 
nutrition. 

Analysis  of  turf  fibre  employed  as  absorbents  in  public  and  private 
middens  in  Bremen,  and  in  horse  stables,  yielded  the  following  results, 
calculated  to  1000  parts  of  the  dry  substance  : — 

Public 
latrines. 

Nitrogen 4G'6 

Mineral  matters. .  118'8 

Potash :  23-3 

Phosphoric  acid. .  18 '7 

The  samples  were  free  from  smell,  and  although  containing  a  con- 
siderable amount  of  moisture,  formed  a  compact  and  portable  mass. 

The  remainder  of  the  paper  is  occupied  with  experiments  on  various 
crops  with  the  moss  after  being  used  as  litter,  and  in  all  cases  the 
results  were  satisfactory.  J.  P. 

Sea' Mud.  By  M.  Fleischer,  A.  Konig,  and  B.  Kissling  (Bied. 
Centr.,  1883,  243 — 250). — Mud  is  deposited  at  the  mouths  of  most 
rivers,  which  it  is  advantageous  to  the  harbour  authorities  and 
to  the  farmer  to  remove.  Analyses  show  that  with  but  slight 
variation  the  deposits  are  of  the  same  composition,  the  principal 
variant  being  sand.  This  mud  when  exposed  to  the  air  dries  to  a 
firm  compact  and  plastic  mass,  and  at  the  same  time  that  it  loses  water, 
it  also  diminishes  in  volume  ;  in  one  case  the  ratio  of  loss  of  water  to 
loss  of  volume  was  1  :  0'55.  The  changes  effected  by  long  storage 
are  of  considerable  importance  to  the  agriculturist,  for  the  physical 
character  changes,  the  mud  becoming  more  pulverulent,  and  conse- 
quently more  easily  applied  to  the  land,  and  this  is  especially  the  case 
after  frost ;  also  water  being  lost  and  volume  reduced,  transport 
expenses  are  lowered,  chlorides  are  lost,  ferrous  oxide  and  sulphide 
become  oxidised,  plant  and  animal  remains  become  more  decomposed, 
and  but  little,  if  any,  nitrogen  is  lost.  Further  changes  are  induced 
by  frost  and  thawing,  for  the  dry  matter  is  raised  from  45'6 — 65'Od  per 
cent.,  and  the  whole  becomes  still  more  friable,  and  a  higher  per- 
centage of  soluble  sulphate  and  lime  is  obtained.  E.  W.  P. 

Destruction  and  Utilisation  of  the  Bodies  of  Animals  which 
have  Died  from  Contagious  Diseases,  especially  from  Anthrax. 
By  A.  GiRAKD  {Compt.  rend.,  97,  74—77). — The  body,  without 
removal  of  the  skin,  is  dissolved  in  the  cold  in  concentrated  sulphuric 
acid  of  about  60°.  Complete  solution  takes  place  with  comparative 
rapidity,  and  the  acid  can  be  used  repeatedly  until  its  degree  of  con- 
centration is  diminished  to  43°.  Direct  experiments  have  proved  that 
all  germs  are  destroyed  in  the  process  of  solution.  The  acid  liquid 
obtained  contains  a  considerable  proportion  of  nitrogen,  and  has  the 
power  of  readily  attacking  natural  phosphates  yielding  highly  nitro- 
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genoTis  superphosphates.    A  layer  of  fatty  matter  floats  ou  the  surface 
of  the  acid  solution,  and  may  be  removed  and  purified. 

C.  H.  B. 
Guano  recently  discovered  in  Australia.     By  A.  B.  Griffiths 
(Bied.    Cent/-.,    18So,    4:27). — The   following    is    the    analysis    of    two 
samples  : — 

No.  1.  No  2. 

Nitrogenous  organic  matter 

and  ammoniacal  salts  ....      46' 72  4(>-73 

Phosphoric  acid    15"02  15'  10 

Lime ..      1800  17-99 

Alkaline  salts    l-4"2  1"41 

Sand 2  71  2-71 

Water    15-92  1G07 


99-79  10001 

J.  F. 

Manurial  Value  of  Sewer  Slime.  By  M.  Fleischer  (BierJ. 
Centr.,  1883,  426 — 427). — In  Bremen  several  sewers  connected  with 
houses,  and  containing  much  urine,  are  led  into  a  small  stream  with  a 
gentle  fall ;  the  solids  precipitate,  and  are  removed  for  agricu'ltural 
purposes.     An  analysis  of  a  sample  yields  the  following  : — • 

With  45  per 
Pry.  cent,  of  water. 

Potash 6-3  3-5 

Lime     17-2  9-5 

Phosphoric  acid 8'0  4'4 

Total  nitrogen 11-6  6-4 

The  reaction  is  acid,  and  it  contains  soluble  iron  salts ;  ignited  in  a 
platinum  capsule  sulphurous  acid  is  evolved.  The  w^et  material  when 
heaped  up  yields  a  drier  mass  of  50 — 60  per  cent. ;  it  must  be  exposed 
a  long  while  to  the  air  in  consequence  of  the  sulphur  compounds. 

Another  sample  drawn  from  a  pond  into  which  the  night  soil  from 
a  part  of  the  city  was  for  a  long  time  allowed  to  flow.  This  sample 
also  gave  an  acid  reaction.  The  addition  of  hydrochloric  acid  causes 
evolution  of  sulphuretted  hydrogen. 

This  sample  yielded  in  1000  parts — 

Fresh.  Dried  at  100°. 

Water 889-70                     — 

Combustible  matter   . .  27-20  251-0 

Nitrogen 1-46                      13-2 

Insoluble  in  HCl 5425  4988 

Potash 0-98                      8-9 

Soda 0-34                      31 

Lime 1-91                     173 

Magnesia 1-35                     12-2 

Iron  and  alumina   ....  18-25  165-5 

Phosphoric  acid 052                        4-7 

Sulphuric  acid    3"65                      33-1 

J.   F. 
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Constituents  and  Properties  of  some  Water  Plants.  Bj 
NiEDERSTAr-T  (Laiichv.  Verstichs.-Stat.,  29,  247 — 250). 

Sfratiotes  aloides. — The  use  of  this  as  manure  has  been  followed  bj 
exceedingly  good  i-esults,  better  in  fact  than  with  any  other  ordinary 
maniire.  Analysis  of  the  ash  shows  that  it  is  very  rich  in  alkalis  and 
phospliates.  It  contains  19'5  per  cent,  of  ash,  and  15"  7  per  cent, 
protein.  In  the  ash  was  found  14"2  per  cent,  soda,  15"9  per  cent. 
potash,  and  II'4  per  cent,  phosphoric  acid. 

Nymphcea  alba. — The  leaves  of  tliis  plant  yielded  Il"l  per  cent, 
of  ash,  consisting  cliiefly  of  alkaline  chlorides  and  calcium  carbonate, 
and  the  same  may  be  said  of  the  asli  of  the  leaves  of  Nuphar  lufeum. 
The  flowers  of  these  plants  contained  large  quantities  of  chloride  and 
phosphate  of  potassium.  J.  K.  C. 

Kainite  as  Potato  Manure.  By  M.  Fleischer  (Bied.  Centr., 
1883,  366 — 367). — These  experiments  were  made  at  the  instance  of  the 
Central  ]\Ioor  Commission,  in  order  to  learn  the  effects  of  early  and 
late  applications  of  kainite  to  potatoes.  Four  plots  were  manured 
with  precipitated  phosphate  and  Chili  saltpetre  ;  to  one  no  potash 
salt  was  applied ;  Xo.  2  received  kainite  in  September ;  No.  3  kainite 
in  December,  and  No.  4  immediately  previous  to  planting,  the  effect 
of  tbe  kainite  was  remarkable,  the  average  of  the  crop  taken  off  the 
three  plots  on  which  it  was  used,  being  three  times  as  great  as 
that  from  the  other  plot.  The  yield  of  the  three  plots  treated 
with  kainite  was  nearly  alike,  but  the  flavour  of  the  September 
manured  plot  was  best ;  the  yield  of  starch,  however,  determined  by 
Konig's  sp.  gr.  method,  was  : — 

September  plot.  December  plot.  A.t  sowing. 

100  67  64 

Similar  experiments  were  made  by  Wildt  in  1882.  The  time  of 
applying  the  kainite  did  not  appear  to  affect  the  gross  weight  of  the 
crop,  but  the  starch  percentage  was  greatly  diminished  by  late  appli- 
cations. When  the  kainite  was  applied  at  the  under-mentioned 
periods  the  net  yield  of  starch  and  its  proportion,  taking  the  highest 
fiofure  as  100,  were  : — 


Centner 


The  author  ascribes  the  loss  of  starch  to  the  presence  of  chlorides. 

J.  F. 


Fom-  weeks 

Autumu. 

Early  spring. 

before  planting. 

At  planting. 

20-9 

'l8-8 

18-1 

17-5 

100 

90 

87 

84 
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Estimation  of  Chlorine,  Sulphuric  Acid,  and  Chromium  in 
Presence  of  Organic  Matter.  By  C.  T.  Pomeroy  {Chem.  News, 
48,  41 — 42). — To  determiue  these  substances  in  the  presence  of 
organic  matter,  it  is  firet  of  all  necessary  to  remove  the  latter  by 
ignition  with  an  alkaline  carbonate  and  nitrate  ;  some  of  the  nitrate 
is  thereby  reduced  to  nitrite,  which,  during  subsequent  operations, 
reduces  the  chromates,  and  interferes  with  the  estimation  of  chlorine; 
moreover,  if  the  sulphuric  acid  is  precipitated  in  this  solution,  the 
barium  sulphate  always  retains  chromic  oxide.  To  obviate  these 
difficulties  the  mass  from  the  fusion  with  alkaline  carbonate  and 
nitrate  is  dissolved  and  filtered ;  potassium  nitrite  and  nitric  acid  in 
excess  are  added  to  the  filtrate,  which  is  allowed  to  stand  12  hours  in 
the  cold.  On  adding  ammonia  and  boiling,  the  chromium  hydroxide  is 
thrown  down ;  it  should  be  filtered  off  hot,  washed  w4th  hot  watei', 
and  estimated  as  usual.  The  sulphuric  acid  is  precipitated  from  the 
filtrate  from  the  chromium  hydroxide  by  means  of  barium  nitrate, 
and  the  chlorine  estimated  in  the  filtrate  from  the  barium  sulphate 
in  the  usual  way.  The  published  results  agree  very  well.  In  the 
analysis  of  ordinary  chrome  yellow,  even  the  lead  passes  entirely  into 
.solution  when  sufficient  sodium  nitrite  and  nitric  acid  are  added, 
and  the  mass  boiled.  D.  A.  L. 

Formation  of  Methylene-blue  as  a  Reaction  for  Hydrogen 
Sulphide.  By  E.  Fischer  (Ber.,  16,  2234— 2236).— To  test  for 
liydrogen  sulphide  in  aqueous  solution,  the  latter  is  treated  with  one- 
fiftieth  volume  of  concentrated  hydrochloric  acid,  a  few  grains  of 
paramidodimethylaniline  sulphate  are  added,  and  when  this  is  dis- 
solved, 1 — 2  drops  of  a  dilute  solution  of  ferric  chloride.  In  the  case 
of  a  solution  containing  O'OOOOO  gr.  hydrogen  sulphide  in  a  litre  of 
water,  coloration  took  place  in  a  few  minutes,  and  in  half  an  hour  the 
liquid  had  assumed  a  strong  blue  colour,  which  lasted  for  days.  A 
solution  of  the  same  strength,  but  without  hydrochloric  acid,  yielded 
only  a  light  brown  coloration  with  lead  acetate.  In  a  solution  con- 
taining 0'()000182  gr.  hydrogen  sulphide  in  a  litre  of  water,  the 
methylene-blue  reaction  still  gave  a  distinct  blue  coloration,  whilst  no 
effect  was  produced  either  by  lead  acetate  or  sodium  nitroprusside. 
This  reaction  is  recommended  as  the  most  delicate  and  certain  test 
for  neutral  or  acid  solutions  of  hydrogen  sulphide.  Paramido- 
dimethylaniline is  most  conveniently  prepared  from  commercial 
helianthin,  MeoN.CgHj.N  '.  N.CeHi.SO^H ;  this  is  finely  powdered, 
mixed  w'ith  5  parts  of  Avatcr  and  an  excess  of  ammonium  sulphide  ; 
the  mixture  is  frequently  agitated,  and  when  (after  about  24  hours) 
the  reduction  is  complete  the  amidodimethylaniline  can  be  extracted 
with  ether;  the  ethereal  solution  is  then  agitated  with  a  little  white 
lead  suspended  in  water,  and  the  filtrate  treated  with  an  ethereal 
solution  of  concentrated  sulphuric  acid.     The  ether  is  separated  from 
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the  crystalline  sulphate,  and  this  is  heated  with  ahsolute  alcohol  until 
it  is  converted  into  slender  white  needles,  which  after  being  washed 
with  alcohol  can  be  pressed  and  dried  on  a  water-bath. 

A.  K.  M. 

Volumetric    Estimation    of  Phosphoric    Acid.     By    G.    C. 

Caldwell  (Chem.  New)<,  48,  Gl— 62).— The  author  finds  Pemberton's 
method  (Abstr.,  1882,  1318)  efficient;  he  has  introduced  an  improve- 
ment  to  facilitate  the  final  test  filtrations.  A  test-tube  is  fitted  with 
a  double-bored  cork,  through  which  pass  two  tubes,  a  short  one 
bent  at  right  angles  and  a  longer  one  bent  at  a  convenient  angle 
for  introduction  into  a  beaker;  the  bore  of  the  tube  is  1  mm.,  the 
end  of  the  longer  one  has  a  conical  enlargement  or  mouth  with  a 
diameter  of  5  mm.  To  prepare  the  apparatus  for  use  a  perforated 
platinum  cone  is  fixed  in  this  mouth,  and  while  suction  is  applied  to 
the  short  bent  tube,  the  mouth  of  the  tube  with  the  cone  is  just 
dipped  into  very  thin  asbestos  pulp  and  then  into  water,  the  suction 
being  continued  until  the  water  comes  through  quite  clear.  The 
apparatus  is  now  ready  for  use ;  suction  is  again  applied,  the  filter 
dipped  into  the  liquid  to  be  tested,  and  when  the  desired  quantity 
of  filtered  solution  is  obtained,  the  filter  is  withdrawn  ;  the  suction 
must  be  sustained  all  the  time  to  prevent  the  cone  and  asbestos  from 
falling  out.  The  liquid  is  treated  in  the  test-tube,  and  then  returned 
to  the  beaker.  Before  the  next  test  is  made  the  filter  and  tube  are 
washed  by  a  small  quantity  of  the  liquid,  which  is  drawn  tlirough  the 
filter  and  returned  to  the  beaker.  D.  A.  L. 

Quantitative  Separation    of  Potash   and  Soda  from  Ferric 
Oxide,  Alumina,  Lime,  and   Magnesia   in  Silicates.     By  W. 

Knop  (Ghem.  News,  48,  110 — 111).  The  new  method  is  based  on 
the  formation  of  alkaline  silicofluorides  insoluble  in  acidulated 
mixtures  of  alcohol  and  ether,  by  the  combined  action  of  hydrochloric 
and  hydrofluoric  acids  on  silicates.  When  the  alkalis  are  in  excess 
it  is  necessary  to  add  silica  before  treatment  with  the  acids. 

The  weighed  substance,  mixed  with  a  small  quantity  of  water,  and, 
if  necessary,  silica  also,  is  treated,  in  a  platinum  capsule,  with  fuming 
hydrofluoric  acid,  evaporated  to  dryness,  treated  with  strong  hydro- 
chloric acid  and  absolute  alcohol,  and  after  some  time  with  excess  of 
ether.  In  12  hours'  time  the  silicofluorides  are  filtered  off,  washed 
with  alcohol,  dried,  and  removed  from  the  filter,  which  is  incinerated. 
The  ash  and  the  precipitate  are  mixed  together  in  a  crucible  with 
concentrated  sulphiiric  acid,  and  as  soon  as  the  evolution  of  silicon 
fluoride  ceases  the  crucible  is  ignited  at  a  low  temperature,  so  as  to . 
leave  the  alkalis  as  acid  sulphates.  The  mass  is  treated  with 
ammonia,  evaporated  to  a  paste,  rendered  alkaline  with  ammonia,  and 
after  an  hour,  to  ensure  complete  separation  of  iron  and  alumina,  is 
treated  with  ammonium  carbonate  solution  and  left  for  12  hours. 
The  iron,  alumina,  lime,  and  magnesia,  are  filtered  ofi^  and  washed  with 
ammonium  carbonate,  &c.  The  filtrate  is  evaporated  to  dryness — a 
quantity  of  ammonium  hydrogen  tartrate  equal  to  the  ammonium  sul- 
phate present  being  added  to  pi-event  spurting — and  ignited.     The 
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i-esidue  is  taken  up  with  water,  tested  with  ammoninm  carbonate  for 
iron,  &c.,  and  the  solution  is  then  evaporated  to  dryness  and  weighed. 

D.  A.  L. 

Methods  of  Analysing  Columbates  by  means  of  Hydrofluoric 
Acid.  Separation  of  Thoria  from  the  other  Oxides.  Estima- 
tion of  Didymium.  By  J.  L.  Smith  (Ghem.  News,  48,  13 — 15  ;  29 
— 31). — After  a  review  of  the  work  done  on  this  class  of  minerals  by 
Ro.se,  Hermann,  Marignac,  &c.,  the  author  observes  that  they  have 
special  interest,  because  there  are  always  some  of  the  rarer  earths 
associated  with  them,  and  the  reasons  amongst  others  which  have 
prevented  their  being  more  perfectly  studied  are,  firstly,  the  scarcity 
of  the  minerals,  and  secondly,  the  difficulty  attached  to  the  process  of 
decomposing  them.  The  first  obstacle  was  removed  by  the  discovery 
of  large  quantities  of  columbite  and  samai'skite  in  the  United  States, 
and  the  second  is  set  aside  by  the  methods  described  in  this  paper. 

In  a  pi-evious  communication  (Amer.  /.  Sci.,  1877,  360),  the  author 
has  described  tlicse  minerals,  columbites  and  tantalites  from  the 
United  States,  both  as  regards  their  mineralogy  and  their  chemical 
composition,  but  owing  to  the  defects  in  the  manner  of  working,  he 
could  neither  give  the  relative  proportions  of  columbic  and  tantalic 
acids,  nor  could  he  detect  conclusively  cerium  or  thorium.  All  doubt 
on  this  head  has  been  dispelled  by  the  use  of  his  new  method. 

Analysis  of  Samarshite  (and  other  Columbates  confaining  Earthy 
Oxides). — ^5  grams  of  the  finely  powdered  mineral  dried  at  150^  (loss 
by  ignition  is  determined  in  a  separate  quantity)  are  placed  in  a 
platinum  capsule  (50  c.c.  capacity  is  sufficiently  large)  moistened  with 
water  and  treated  with  4  to  5  c.c.  of  concentrated  hydrofluoric  acid  ; 
after  two  or  three  minutes,  a  second  and  similar  quantity  of  this  acid 
is  added,  and  the  whole  well  stirred ;  vigorous  action  soon  sets  in, 
and  in  5  or  10  minutes  all  black  specks  have  disappeared,  showing 
the  decomposition  to  be  so  far  complete.  The  capsule  is  now  heat«d 
on  a  water-bath  ;  the  contents  consist  of  a  clear  solution  (A)  contain- 
ing the  metallic  acids,  iron  and  manganese,  and  an  insolicble  portion  (B) 
containing  the  earths  and  uranium  oxide.  These  two  parts  are  but 
very  sliglitly  intermixed.  The  contents  of  the  capsule  are  mixed  with 
30  c.c.  of  water,  warmed,  filtei'ed  on  a  gutta-percha  or  silver  funnel, 
the  filtrate  being  received  in  a  platinum  capsule,  and  washed  with  hot 
water  containing  a  few  drops  of  hydrofluoric  acid.  The  solutiotL  is 
evaporated  over  a  water-bath,  and  before  it  is  dry,  is  treated  with 
excess  of  concentrated  sulphuric  acid  to  decompose  the  fluorides  ;  it 
is  heated  until  nearly  all  the  sulphuric  acid  is  driven  off,  and  when 
cool  is  washed  into  a  glass  flask  and  boiled  with  very  dilute  hydro- 
chloric acid.  The  whole  mass  is  then  filtered  and  washed  with  hot 
water.  The  precipitate,  consisting  of  columbic,  tantalic,  and  small  quan- 
tities of  tungstic  and  stannic  acids  is  dried,  ignited  and  weighed  ;  sub- 
sequently the  tungstic  and  stannic  acids  are  separated  in  the  manner 
recommended  by  Rose,  and  the  columbic  and  tantalic  acids  by  Marig- 
nac's  method.  The  filtrate  contains  iron  and  manganese,  which  are 
estimated  in  the  usual  manner.  The  insoluble  portion  is  washed  into 
a  platinum  capsule,  treated  with  a  sufficient  quantity  of  concentrated 
sulphuric  acid  to  decompose  the  fluorides,  heated  carefully  until  nearly 
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all  the  sulphuric  acid  is  driven  off,  and  when  cool  is  warmed  with 
60  c.c.  of  water,  in  which  all  dissolves  to  a  green  solution,  except 
perhaps  a  very  minute  quantity  belonofing  to  portion  A.  The  green 
solution  is  heated,  and  after  the  addition  of  a  little  nitric  acid,  is 
poured  into  a  beaker  and  made  up  to  about  250  c.c.  with  water.  It 
is  now  nearly  neutralised  with  ammonia,  and  the  earths  precipitated 
with  ammonium  oxalate  or  oxalic  acid.  After  six  or  eight  hours,  the 
earthij  oxalates  (C)  are  filtered  off  and  wa>5hed.  The  solution  contains 
all  the  uranium  with  a  trace  of  iron  ;  both  are  estimated  ;  the  iron  is 
precipitated  as  sulphide,  and  the  uranium  estimated  by  the  ordinary 
method.  The  earflixj  oxalates  are  dried,  ignited,  and  weighed.  The 
poAvder,  which  is  of  a  pale  yellow  colour,  is  dissolved  in  nitric  acid, 
evaporated  to  a  syrnp,  and  before  it  solidifies  is  mixed  with  a  con- 
centrated solution  of  sodium  sulphate,  and  subsequently  small  crystals 
of  the  sulphate  are  added  (50  c.c.  of  the  solution  and  4  grams  of  the 
crystals  for  1  or  2  grams  of  mineral),  a  precipitate  (D)  soon  begius  to 
form.  After  24  hours  it  is  verv  abundant  and  is  filtered  off  and  washed 
with  concentrated  sodium  sulphate  solution.  The  filtrate  containing 
yttrium  and  erbium  is  treated  with  oxalic  acid  or  ammonium  oxalate, 
the  precipitated  oxalates  ignited,  redissolved,  reprecipitated,  ignited, 
and  Aveighed.  The  oxides  are  dissolved  in  dilute  sulphuric  acid, 
evaporated  carefully,  and  heated  until  the  weight  is  constant :  then 
from  the  weight  of  oxide  and  of  sulphate,  the  relative  proportion  of 
yttria  and  erbia  is  found  by  Bahn  and  Bunsen's  formula.  The  sodium 
sulphate  precipitates  are  separated  by  fractional  precipitation ;  they 
are  washed  with  solution  of  the  salt,  dissolved  in  very  diluted  hydro- 
chloric acid,  nearly  neutralised  with  ammonia,  precipitated  by 
ammonium  oxalate,  ignited,  redissolved,  reprecipitated.  and  weighed. 
Ko  cerium  was  found  in  the  first  precipitate,  but  instead  a  dark 
oxide  soluble  in  very  dilute  nitric  acid,  which  the  author  called 
mosandrum  oxide.  In  the  precipitate  D  are  found  the  other  ceriiim 
oxides  and  thoria.  After  being  treated  in  the  usual  manner  with  hydro- 
chloric acid,  ammonia,  oxalic  acid,  &c.,  and  ignited,  the  resulting 
oxides  dissolved  in  dilute  nitric  acid,  thus  again  showing  absence  of 
cerium  oxide.  This  fact  was  now  confirmed  by  treating  the  nitric 
acid  solution  with  caustic  soda  and  chlorine,  no  indications  of  cerium 
were  obtained,  all  the  oxides  passing  into  solution  with  the  exception 
of  a  small  quantity  of  thoria,  which  forms  0"8  per  cent,  of  the  mineral. 
Some  experiments  were  now  conducted  on  a  large  scale,  lead  vessels, 
capable  of  working  more  than  a  kilo,  of  mineral  at  a  time,  were  era- 
ployed  instead  of  platinum  ones.  The  conduct  of  the  process  is  the 
same  as  described  above,  the  earthy  fluorides  are  decomposed  with 
sulphuric  acid,  &c.,  and  after  the  separation  of  uranium  oxide,  &c., 
the  solution  is  boiled  up  with  steam,  nearly  neutralised,  and  the  oxa- 
lates precipitated.  The  yttria  is  sepai'ated  as  above  described ;  the 
thoria  can  be  separated  quantitatively  by  treating  the  solution  with 
large  quantities  of  soda  and  passing  chlorine  for  two  or  three  hours  as 
above  described,  or  less  completely  by  dissolving  the  earths,  separated 
by  the  sodium  sulphate,  in  nitric  acid,  concentrating  the  solution  on  a 
water-bath,  diluting  abundantly,  boiling  with  a  current  of  steam,  and 
adding  sufl&cient  ammonia  to  the  boiling  solution  to  precipitate  about  ^ 
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of  the  oxides  present.  The  gelatinons  precipitate  containing  all  the 
thoria  and  a  little  of  the  other  oxides,  is  filtered  off,  washed,  and  dis- 
solved in  dilute  sulphuric  acid ;  this  sulphate  of  thoria  can  be  easily 
purified  by  the  usual  methods.  The  filtrate  from  the  thoria  contained 
a  mere  trace  of  thoria,  and  no  lanthanum,  therefore  the  only  o.xide  of 
the  cerium  series  to  be  looked  for  was  didymium,  which  the  author 
recognised  by  the  spectroscope. 

Quantitative  Estimation  of  Didymium. — Solutions  of  didymum  oxide 
of  known  strength  are  placed  in  tubes  of  uniform  diameter,  these  are 
compared  before  the  spectroscope  with  similar  tubes  containing  a 
nitric  acid  solution  of  the  oxides  to  be  tested,  until  the  bands  pro- 
duced by  the  tubes  correspond  in  intensity  ;  the  author  in  this  manner 
arrived  at  the  quantity  of  didymium  in  solution.  From  these  results 
it  is  evident  that  the  samarskite  examined  by  the  author  contained 
thoria,  and  other  mixed  oxides  in  place  of  the  cerium  oxide. 

Columbite  and  tantalite  are  more  difficult  to  decompose  than 
samarskite.  They  must  be  very  finely  pulverised  ;  to  effect  this  with 
tantalite,  the  powder  in  the  mortar  is  covered  with  (95  per  cent,  com- 
mercial) absolute  alcohol,  and  the  trituration  continued  under  these 
circumstances.  The  trituration  of  1  gram  of  columbite  requires  a  quarter 
of  an  hour ;  1  gram  of  tantalite  20  minutes.  They  are  then  decom- 
posed by  heating  with  hydrofluoric  acid  of  the  usual  strength  used  by 
the  author,  and  treated  as  described  above.  D.  A.  L. 

Dialysis  of  Arable  Land.  By  A.  Peterman  {Bied.  Cetitr.,  1883, 
361 — 364). — The  employment  of  strong  mineral  acids  in  the  analysis 
of  soils  has  led  the  author  to  think  that  substances  pass  into  solution 
and  are  estimated,  which  under  the  ordinary  conditions  of  cultivation 
are  not  attacked,  and  are  useless  to  the  plant.  He  has,  therefore, 
tried  a  system  of  dialysis  with  distilled  water,  which  he  believes 
follows  better  the  processes  of  nature.  The  dialyser  employed  was 
somewhat,  but  not  materially  different  from  the  ordinary  apparatus. 
It  was  found  that  after  a  dialysate  of  10  days,  not  only  the  soluble 
salts  but  a  notable  proportion  of  organic  matter  had  passed  into  the 
distilled  water,  colouring  it  yellow,  yielding  a  dark  brown  residue  after 
cautious  evaporation,  and  a  carbonaceous  residue  on  ignition.  This  sub- 
stance is  different  from  the  matiere  noire  of  Grandeau,  which  does  not 
pass  through  parchment-paper.  The  author  refers  to  old  experiments 
of  Risler  made  in  18.58,  showing  that  plants  derive  a  portion  of  their 
carbon  from  the  soil,  and  not  entirely  from  the  atmosphere. 

J.  F. 

Titration  of  Copper  by  Means  of  Potassium  Cyanide.  By 
J.  J.  and  C.  Beiunger  {Chem.  Neivs,  48,  111 — 113). — Tbu  authois 
have  studied  some  of  the  conditions  which  affect  the  accuracy  of  this 
method  for  the  determination  of  copper,  and  publish  the  results,  &c., 
in  this  paper. 

Effect  of  Manner  of  Workinrj. — The  result  is  not  so  much  affected 
by  the  time  occupied  in  the  entire  titration  as  it  is  by  the  rate  with 
which  the  last  2  or  3  c.c.  are  run  in.  The  manner  of  finishing  is, 
therefore,  of  paramount  importance  ;  and  in  order  to  obtain  con- 
cordant results,  a  fictitious  finishing  point  must  be  adopted. 
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Effect  of  Variations  of  Temperature. 
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It  is  evident  that  sodium  salts  are  less  objectionable  than  ainmo- 
nium  salts ;  and  by  neutralising  with  soda  instead  of  ammonia, 
ammonium  salts  are  avoided.  Therefore  if  only  a  sligbt  excess  of 
soda  be  employed,  whilst  the  temperature  and  mode  of  working  are 
the  same,  the  present  question  is  greatly  simplified,  the  only  matter  to 
be  considered  being  the  effects  of  the  relative  quantities  of  reagents  : 
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these  may  be  summed  up  thus  ;  when  the  copper,  ammonia,  and  volume 
of  liquid  vary,  but  retain  their  relative  ^ii'oportions,  the  quantity  of 
cyanide  used  is  proportional  to  the  copper  present.  If,  however,  the 
copper  and  volume  are  constant,  whilst  the  ammonia  increases,  more 
cyanide  is  required.  On  the  other  hand,  if  the  ammonia  and  copper 
are  constant,  whilst  the  bulk  increases,  less  cyanide  is  necessary. 
Hence  the  authors  inferred  that  by  adding  water  and  ammonia  in 
proper  proportions  these  errors  might  be  got  rid  of.  They  have  em- 
ployed successfully  15  c.c.  of  0'880  ammonia  to  each  300  c.c.  of  liquid, 
in  slightly  alkaline  solution,  titi*ating  with  the  necessary  precau- 
tions. D.  A.  L. 

Colorimetric  Estimation  of  Gold.  By  A.  Carnot  (Comjjf. 
rend.,  97,  169—170.     (See  below.) 

New  Reactions  of  Gold.  By  A.  Carnot  (Compt.  rend,  97,  105 
— 108). — A  dilute  solution  of  auric  chloride  is  mixed  with  a  small 
quantity  of  arsenic  acid,  two  or  three  drops  of  ferric  chloride  solution, 
and  the  same  quantity  of  hydrochloric  acid  diluted  with  100  c.c.  of 
water,  and  a  fragment  of  zinc  are  added.  A  purple  colour  is  soon  deve- 
loped in  the  neighbourhood  of  the  zinc,  and  on  agitation  the  liquid 
acquires  a  rose  or  purple  tint.  The  same  colour  is  also  immediately 
produced  if,  instead  of  zinc,  the  solution  be  mixed  with  a  few  drops 
of  an  acid  solution  of  ferrous  chloride,  or  of  the  solution  obtained  by 
acting  on  metallic  iron  with  arsenic  and  hydrochloric  acids.  This  re- 
action succeeds  with  less  than  O'OOOl  gram  of  gold  in  100  c.c.  of 
water.  With  phosphoric  acid  in  place  of  arsenic  acid,  a  violet  or 
bluish  coloration  is  obtained.  Hydrochloric  acid  alone  gives  a  less 
intense  rose  coloration.  Hydrogen  gas,  mixed  with  small  quantities 
of  hydrogen  sulphide,  may  be  used  instead  of  zinc  or  ferrous  chloride. 

The  rose  or  purple  liquid  is  perfectly  transparent,  can  be  filtered 
"without  being  decolorised,  and  is  unaltered  at  the  end  of  three 
months.  It  is,  therefore,  a  true  solution,  and  is  not  a  liquid  holding 
finely-divided  gold  in  suspension.  If  the  solution  is  not  distinctly 
acid,  or  if  it  be  mixed  with  certain  salts,  especially  ammonium  salts, 
a  flocculent  purple  precipitate  is  slowly  deposited.  If  the  liquid  is 
too  acid,  the  reaction  does  not  take  place,  but  finely-divided  gold  is 
precipitated.  The  same  decomposition  occurs  if  the  reducing  agent 
is  added  too  rapidly,  or  if  the  pi'ecipitate,  when  once  formed,  is  re- 
dissolved  in  hydrochloric  acid.  If  the  reducing  agent  is  added 
gradually,  a  considerable  excess  appears  to  have  no  action  on  the 
rose  or  purple  compound.  The  precipitate  has  a  composition  cor- 
responding with  the  formula  Au20,19Fe203,15As05.  It  would  appear, 
therefore,  that  the  action  of  the  reducing  agent  is  only  partial,  aurous 
oxide  and  ferric  oxide  being  formed.  The  ferric  chloride,  the  presence 
of  which  is  essential,  in  all  probability  acts  as  a  restrainer  of  the 
reducing  action.  C.  H.  B. 

Estimation  of  Arsenic :  Pearce's  Process.  By  0.  J,  Frost 
(flunn.  News,  48,  85— 8G.  Compare  Abstr.,  1883,  1034— 1035).— In 
this  process,  the  finely-powdered  substance  is  fused  with  six  to  ten  times 
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its  weight  of  the  sodium  carbonate  and  potassium  nitrate  mixture  and 
then  pi'oceed  as  described  (loc.  cit.),  the  solution,  however,  instead  of 
being  evaporated  to  dryness,  is  exactly  neutralised  with  ammonia  and 
nitric  acid,  and  filtered,  if  necessary.  Excess  of  neutral  silver  nitrate 
solution  is  now  added  ;  the  silver  arsenate  filtered  off"  and  washed  with 
cold  water,  and  the  filtrate  tested  to  see  that  precipitation  is  complete. 
The  amount  of  silver  is  determined  and  the  arsenic  calculated  from  it. 
This  is  best  efifected  by  dissolving  the  arsenate  on  the  filter  in  dilute 
nitric  acid  (any  chloride  is  thus  left  behind),  and  titrating  the  filtrate 
for  silver,  with  thiocyanate.  Good  results  have  been  obtained  by 
this  method,  which  the  author  states  can  be  worked  in  half  an  hour. 
Molybdic  and  phosphoric  acids  interfere  with  the  process ;  antimony 
does  not,  on  account  of  the  insolubility  of  sodium  antimonate. 

D.  A.  L. 
Volumetric  Method  for  the  Estimation  of  Arsenic.  By 
A.  H.  Low  (Ghem.  News,  48,  85). — A  defence  of  Pearce's  process  (see 
last  abstract)  against  some  criticisms  made  by  McCay.  The  author  con- 
siders that  dissolving  the  precipitated  silver  arsenate  in  dilute  nitric 
acid  and  titrating  the  silver  is  better  than  determining  the  excess  of 
silver  as  McCay  does  (Abstr.,  1883,  1035),  for  any  chlorine  present  as 
impurity  in  the  reagents  would  have  no  effect  in  the  first  case, 
because  any  silver  chloride  present  would  not  be  dissolved,  but  would 
lower  the  results  in  the  latter  method.  He  also  recommends  the  use 
of  a  platinum  instead  of  porcelain  crucible  for  the  fusion,  as  it  can  be 
more  easily  cooled,  and,  from  experience,  he  states  that  it  remains 
apparently  uninjured,  even  after  many  times  using.  D.  A.  L. 

Test  for  Bismuth  Subnitrate.  (Dingl.  polyt.  J.,  248,  260.)— 
According  to  Hager,  bismuth  subnitrate  and.  bismuth  subarsenate 
dissolve  in  eight  parts  of  nitric  acid  of  sp.  gr.  1"185,  forming  clear 
solutions ;  the  latter  is,  however,  not  completely  soluble  in  a  solution 
saturated  with  bismuth  nitrate.  Hence,  by  treating  0*5  gram  of  the 
subnitrate  with  4  grams  nitric  acid,  a  clear  solution  should  be  obtained 
within  half  an  hour,  otherwise  arsenate  is  present.  D.  B. 

Estimation  of  Manganese  in  Iron  Ores.  (Dingl.  polyt.  J., 
248,  259.) — Zulkowsky  recommends  incineration  of  the  manganous 
sulphide  precipitate  in  a  platinum  capsule,  and  moistening  the  residue 
with  aqueous  sulphurous  acid.  The  solution  is  evaporated  on  a  water- 
bath,  the  residue  taken  up  with  water  and  two  to  three  drops  of  dilute 
nitric  acid,  and  titrated  with  potassium  permanganate.  For  this 
purpose,  the  solution  is  transferred  to  a  flask,  diluted  with  water  to 
150  to  200  c.c,  and  boiled.  To  the  hot  solution,  potassium  perman- 
ganate is  added  from  a  burette,  and  the  mixture  boiled  after  each  addi- 
tion until  the  supernatant  liquid  shows  a  pale  red  colour.  According 
to  the  formula  3MnO  +  Mn207  =  5Mn02,  1  c.c.  of  a  decinormal  solution 
of  potassium  permanganate  corresponds  with  1'65  mgrm.  manganese. 

D.  B. 

Volumetric  Method  of  Estimating  Manganese,  especially  in 
Iron  and  Steel.  By  R.  Schoffel  and  E.  Donate  {Dingl.  polyt.  J., 
248,  421 — 424). — To  conduct  this  method,  a  solution  of  sodium  car- 
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bonate  is  required,  which  does  not  reduce  potassium  permanganate 
even  on  boiling ;  also  a  solution  of  potassium  permanganate  of  known 
strength.  For  this  purpose  sodium  hydrogen  carbonate  is  converted 
into  the  normal  carbonate  by  strongly  heating  it.  A  saturated  solu- 
tion of  the  carbonate  is  then  prepared,  which  is  heated  to  boiling 
and  treated  with  a  solution  of  potassium  permanganate  until  the 
mixture  assumes  a  faint  reddish  colour,  which  remains  on  continued 
boiling.  The  fluid  is  kept  in  well-stoppered  bottles,  and  although  its 
colour  soon  disappears,  it  no  longer  affects  potassium  permanganate. 
The  solution  of  potassium  permanganate  is  titrated  with  pure  iron 
wire  or  with  ammonium  ferrous  sulphate.  As  this  reaction  is  illus- 
trated by  the  equation  lOFeO  +  MnjO,  =  SFeoOs  +  2MnO,  and  the 
equation  which  explains  the  action  of  potassium  permanganate  on  the 
manganese  salt  is  3MnO  -|-  Mn207  =  SMnOo,  10  atoms  of  iron  cor- 
respond with  3  atoms  of  manganese ;  so  that  by  multiplying  the  iron 
value  by  0'2946,  the  permanganate  value  is  obtained. 

For  the  analysis  of  samples  rich  in  manganese,  such  as  pig  iron, 
spiegeleisen,  and  fen-omanganese,  2  to  1  grams, — for  poorer  samples, 
4  to  3  grams, — are  dissolved  in  boiling  hydrochloric  acid.  The  mixture 
is  allowed  to  cool,  treated  with  a  small  amount  of  potassium  chlorate, 
and  again  boiled  until  all  chlorine  has  been  expelled.  The  solution,  if 
too  acid,  is  evaporated  to  a  small  bulk,  partly  neutralised  with  sodium 
carbonate,  and  made  up  to  100  c.c.  50  to  60  c.c.  of  the  solution  of 
sodium  carbonate  are  then  transferred  to  a  flask  holding  700  to 
800  c.c,  diluted  with  400  to  500  c.c.  distilled  water  heated  to  boiling, 
and  treated  with  standard  potassium  permanganate.  The  test  solution 
is  then  run  in  from  a  burette,  the  mixture  being  stirred  all  the  while. 
From  the  instant  the  colour  becomes  fainter,  the  solution  should  be 
added  with  caution,  and  the  mixture  allowed  to  settle  from  time  to 
time.  The  operation  is  concluded  as  soon  as  the  red  colour  of  the 
fluid  has  disappeared.  The  amount  of  permanganate  solution  used 
should  be  so  regulated  that  one-half,  or  at  least  one-third  of  the  test 
solution  is  required,  otherwise  the  results  will  be  vitiated  too  much  by 
the  limits  of  error.  D.  B. 

Suspended  Matter  in  Water.  By  E.  Marchand  (Compt.  rend., 
97,  49 — 50). — The  water  under  examination  is  placed  in  a  flask  sur- 
rounded by  black  paper,  in  which  are  cut  two  opposite  rectangular 
apertures,  and  a  beam  of  light  is  passed  through  the  water.  This 
method  of  examination  reveals  the  existence  of  a  large  number  of 
suspended  particles  which  are  invisible  under  ordinary  conditions, 
but  which  the  author  has  found  to  exist  in  large  numbers  in  all  forms 
of  natural  water,  and  even  in  distilled  water  which  has  been  exposed 
for  some  time  to  the  air.  Some  of  these  particles  are  vacuoles  con- 
taining water  or  gas,  others  have  a  shape  resembling  that  of  discoidal 
diatoms.  They  have  a  sp.  gr.  higher  than  that  of  sea-water  (in  which 
they  are  very  abundant),  and  they  are  not  attacked  by  dilute  acids  or 
alkalis.  Amongst  these  suspended  corpuscles  are  germs  of  Emjlenea, 
a  fact  which  explains  the  development  of  green  growths  in  all  places 
exposed  to  light  and  moisture,  and  they  also  include  organisms  wiiich 
probably  play  an  important   part  in   the  oxidation   of  the   organic 
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matter  contained  in  water.  Althougli  some  of  them  have  a  diameter 
as  great  as  2  mm.,  they  are  so  flexible  that  they  pass  through  the 
closest  filters,  and  when  taken  into  the  body  they  can  pass  through 
the  kidneys,  and  ai-e  found  in  the  urine.  C.  H.  B. 

Test  for  Glycerol  and  Woody  Fibre  (Duigl.  pohjt.  J.,  248, 
259.) — According  to  Reichl,  minute  quantities  of  glycerol  can  be 
detected  by  boiling  the  solution  to  be  examined  with  a  small  amount 
of  pyrogallol  and  a  few  drops  of  sulphuric  acid  diluted  with  an  equal 
volume  of  water ;  this  causes  the  formation  of  a  red  colour,  which  is 
changed  to  purple  on  adding  stannic  chloride.  Carbohydrates  and 
certain  alcohols  must  be  absent,  as  they  produce  similar  colours.  By 
boiling  woody  fibre  in  a  solution  of  stannic  chloride  mixed  wih  a  few 
drops  of  pyrogallol,  a  fine  purple  colour  is  formed.  This  reaction  can 
be  used  as  a  means  of  dyeing  wood.  D.  B. 

Valuation  of  Sugar-beets  by  their  Density.  By  A.  v.  Wachtel 
{Bied.  Centr.,  1883,  421— 422).— The  custom  of  valuing  beet-roots 
by  their  weight  is  a  rough  and  ready  rule ;  the  beet-juice  on  analysis 
frequently  shows  considerable  differences.  The  author  recommends 
Kroeker's  process,  that  is,  to  prepare  several  mixtures  of  calcium 
chloride  or  cane-sugar  solutions  of  different  sp.  gi'.,  then  with  a 
sampling  tool  to  take  pieces  out  of  the  root,  placing  them  in  solutions 
of  different  densities  until  they  float.  Considerable  differences  are 
caused  by  the  manner  in  which  the  roots  are  cleansed  for  sampling, 
roots  which  are  brushed  and  wiped  showing  a  greater  percentage  of 
sugar  than  those  cleaned  with  warm  water.  J.  F. 

Detection  of  Silver  Cyanide.  By  C.  L.  Bloxam  (Chem.  Neivs, 
48,  49). — The  following  test  is  of  use  in  qualitative  work.  Precipi- 
tated silver  cyanide  appears  amorphous  under  the  microscope ;  if, 
however,  it  is  treated  with  ammonia  and  warmed,  it  forms  needles. 
Silver  chloride,  treated  in  similar  manner,  forms  octohedrons.  In  a 
mixture  of  the  two,  both  constituents  can  be  recognised  in  this  way. 
Silver  thiocyanate  also  forms  needles  under  like  conditions,  the 
absence  of  thiocyanic  acid  must  therefore  be  ascertained  bj  the  iron 
test.  Silver  cyanide  also  crystallises  when  boiled  with  a  strong  solu^ 
tion  of  sodium  carbonate,  or  when  moistened  -with  strong  niti'ic  acid 
and  warmed.  Silver  cyanide  can  be  separated  from  silver  chloride  by 
treating  the  mixture  with  hot  dilute  nitric  acid  in  which  the  cyanide 
is  soluble.  If  the  solution  is  cooled,  and  the  tube  containing  it  is 
kept  still,  the  cyanide  separatesinasemi-transparent  gelatinous  form  ; 
if,  however,  the  tube  is  agitated,  the  precipitate  collects  suddenly  into 
opaque  masses  (generally)  of  microscopic  needles.  D.   A.  L. 

Reactions  with  Silver  Cyanide,  Ferrocyanide,  and  Ferri- 
cyanide.  By  C.  L.  Bloxam  (Chem.  News,  48,  73 — 74). — When 
white  silver  ferrocyanide  is  shaken  with  ammonia  it  forms  an  opa- 
lescent liquid,  when  heated  it  becomes  brownish-grey  in  colour,  and 
metallic  silver  is  deposited.  When  treated  with  nitric  acid,  the  grey 
precipitate  yields  a  solution  of  silver  nitrate  and  ferric  nitrate,  leaving 
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a  residue  of  ferric  oxide,  mixed  with  a  little  silver  ferricyanide.  No 
cyanide  could  be  detected  in  this  precipitate  by  means  of  ammonium 
sulphide.  With  hydrochloric  acid,  a  solution  containing  both  ferrous 
and  ferric  chlorides  is  obtained. 

The  ammoniacal  solution  neutralised  with  nitric  acid  yielded  silver 
and  ammonium  cyanide.  When  silver  ferrocyanide  is  treated  with  a 
cold  strong  potash  solution,  a  heavy  brown  precipitate  forms.  The 
supernatant  liquid  is  colourless,  stains  paper  brown,  and  on  being  heated 
deposits  silver;  it  contains  a  trace  of  potassium  cyanide,  but  no  ferro- 
or  ferri-cyanide.  The  brown  precipitate  contains  metallic  silver,  and 
silver  ferro-  and  ferri-cyanide.  Apparently,  then,  a  part  of  the  silver 
fei'rocyanide  is  converted  into  ferricyanide  with  separation  of  silver ;  and 
the  ferricyanide  thus  formed  forms  a  compound  with  the  unchanged 
ferrocyanide,  which  compound  is  not  decomposed  by  cold  potash  or  warm 
ammonia.  Boiling  with  potash  entirely  decomposes  the  ferrocyanide, 
yielding  a  solution  of  potassium  and  silver  cyanide,  and  leaving  a  residue 
of  ferrous  and  ferric  oxides  and  silver.  By  boiling  together  precipitated 
silver  oxide,  silver  ferrocyanide,  and  water,  the  colour  changes  from 
brown  to  black,  and  silver  and  silver  cyanide  and  ferricyanide  are 
produced.  When  silver  ferricyanide  is  treated  with  potash  in  the 
cold  it  becomes  black,  yielding  silver  oxide  and  potassium  ferricyanide; 
on  boiling,  the  black  precipitate  changes  to  pink,  and  ammonia  is 
evolved,  but  on  continuing  to  boil  the  precipitate  again  becomes 
black.  The  pink  precipitate  contains  a  compound  of  silver  cyanide 
with  silver  ferricyanide  insoluble  in  ammonia,  along  with  silver 
cyanide,  silver  ferrocyanide,  and  ferric  oxide.  The  pink  precipitate 
can  be  exactly  reproduced  by  boiling  silver  oxide  with  potassium 
ferricyanide,  on  continuing  the  ebullition  ammonia  is  evolved  and  the 
precipitate  becomes  black.  The  filtrate  from  the  pink  precipitate 
contains  potassium  cyanide  and  silver  ferrocyanide  in  larg-e  quantities, 
and  small  quantities  of  silver  cyanide  and  potassium  formate.  The 
final  black  precipitate  consists  of  metallic  silver  and  ferric  oxide ;  the 
filtrate  from  it  contains  the  same  constituents  as  the  pink  precipitate 
filtrate,  with  the  exception  that  there  is  no  potassium  formate,  but 
instead  silver  ferricyanide.  When  ammoniacal  solutions  of  silver 
cyanide  and  silver  ferricyanide  are  boiled  together,  a  buff  precipitate 
is  produced,  which  behaves  like  the  above-mentioned  pink  precipitate 
(thus  synthesising  the  compound  of  silver  cyanide  with  silver  ferri- 
cyanide). The  potassium  cyanide  then  i"educes  the  remaining  silver 
ferricyanide  to  ferrocyanide  thus :  2Ag8FeoCvi2  +  4KCN  -f-  4HoO  = 
3Ag4FeCyB  -|-  K4FeCyB  -h2HCN  +  200^  +  2NH3.  When  silver  oxide 
and  silver  ferrocyanide  are  boiled  together,  the  pink  precipitate,  silver 
cyanide,  and  ferric  oxide  are  produced :  AgnFe.Cy  12  +  3  Ag^O  =  12  AgCy  -f 
Fe-jOa.  Several  equations  are  given  to  illustrate  the  reactions  which 
probably  take  place  during  these  changes.  D.  A.  L. 

Test  for  Gallic  Acid.  By  S.  Young  (Ghem.  Neios,  48,  31—32).— 
When  aqueous  gallic  acid  is  treated  with  potassium  cyanide  solution, 
a  red  coloration  is  produced,  which  disappears  in  a  short  time  if  the 
liquid  remains  undisturbed.  If,  however,  the  liquid  is  shaken  ener- 
getically the  colour  reappears,  but  again  disappears  on  standing.    The 
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colour  can  be  reproduced  in  this  manner  from  15  to  20  times,  the 
solution  finally  becoming  brownish-yellow.  Pure  tannic  acid,  free 
from  gallic,  is  not  coloured  by  potassium  cyanide.  D.  A.  L. 

Examination  of  Fatty  Almond  Oil.  By  H.  Hager  (Divgl. 
pohjt.  /.,  248,  524). — The  author  draws  attention  to  the  fact  that  the 
oil  obtained  from  bitter  almonds  difi'ers  from  tliat  of  sweet  almonds 
by  the  elaidin  test,  as  it  gives  only  a  small  amount  of  solid  elaidin. 
For  the  examination  of  the  oil,  1  gram  is  treated  in  a  small  porcelain 
dish  with  4  drops  of  concentrated  sulphuric  acid,  and  the  mixture 
stirred  together  with  a  glass  rod.  A  yellow  colour  rapidly  changing 
to  yellow-red  appears,  which  is  soon  converted  into  a  permanent 
brown  with  green  tinge,  or  green  with  brown  tinge.  By  mixing 
equal  volumes  of  fuming  nitric  acid  and  water  with  7  vols,  of  almond 
oil,  and  agitating  the  mixture,  the  oil  from  sweet  almonds  gives  a 
white  colour,  whilst  that  from  bitter  almonds  yields  light  to  dark- 
yellow  shades.  D.  B. 

Butter  Analysis.  By  A.  v.  Bastelaer  {Biecl.  Cenfr.,  1883,  419). 
— In  order  to  determine  the  relations  of  water,  fat,  casein,  and  salt, 
the  author  takes  10  grams  from  the  centre  of  a  butter  sample,  places 
it  in  a  porcelain  dish  of  5  or  6  cm.  diameter  ;  dried  at  lOU — 120°  to 
constant  weight,  the  loss  is  water;  the  residue  is  extracted  with 
rectified  benzene,  the  first  portion  poured  on  without  stirring  to  allow 
the  casein  to  separate,  the  last  two  portions  stirred  up  with  a  glass 
rod,  and  again  dried  ;  the  loss  shows  fat ;  residue  ignited  is  casein  by 
loss  ;  the  ash  is  salt.  The  limits  of  a  large  number  of  determinations 
are  given : — 

Pure  butter  fat 75  to  85  per  cent. 

Water    9  to  15 

Casein    1  to    3        „ 

Sodium  chloride  ....        6  to  10        „ 

J.  F. 

Tests  for  Vegetable  Alkaloids.  By  R.  Palm  (Chem.  News, 
48,  65 — 66). — The  author  has  shown  previously  that  the  alkaloids 
are  precipitated  by  solutions  of  alkaline  sulphides  or  persulphides, 
and  moreover  that  in  contact  with  a  solution  of  sodium  thioantimo- 
nate,  solutions  of  the  alkaloid  salts  form  characteristically  coloured 
precipitates  consisting  of  the  alkaloid  hydrosulphides  mixed  with  anti- 
mony  sulphide.  When  the  solutions  of  the  alkaloid  and  reagent  are 
dilute,  these  precipitates  appear  as  colourless  turbidities,  which  become 
yellow  on  exposure  to  the  air ;  whilst  with  concentrated  solutions 
they  are  yellow  to  reddish-brown,  and  in  saturated  solutions  they 
form  resinous  masses.  The  precipitation  is  more  complete  in  dilute 
solutions,  and  is  accelerated  by  gently  heating,  or  by  the  addition  of 
strong  alcohol.  In  most  cases  the  yellow  precipitates  are  dissolved 
by  excess  of  the  thioantimonate  ;  they  are,  with  few  exceptions, 
amorphous,  and  dilute  acids  only  partially  separate  the  alkaloid  from 
them.  The  chemical  composition  of  the  precipitates  has  not  been 
determined.     Sodium  thioantimonate  produces  the  following  changes 
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with  the  alkaloids  referred  to.  With  quinine  sulphate  in  dilute 
neutral  solutions,  a  white  turbidity ;  in  stronger  solutions,  yellow 
flocks,  which  on  shaking  form  resinous  lumps,  and  become  darker. 
When  hot  solutions  of  the  quinine  salt  and  reagent  are  mixed,  resin- 
ous masses  form  at  once,  which  when  dry  fall  to  a  fine  yellow  powder 
like  lead  iodide.  With  cinchonine  sulphate,  in  dilute  solutions,  dark 
yellow  (leather  colour)  flocks  form  at  once ;  they  do  not  coagulate 
either  on  standing  or  heating.  With  quinidine  sulphate,  the  eflect  is 
almost  exactly  the  same  as  with  the  quinine  salt,  with  the  exception  that 
the  whole  of  the  precipitate  does  not  become  resinous,  and  when  dry  is 
of  a  darker  yellow  colour  (an  intense  dark  chrome-yellow)  :  the  pre- 
cipitation is  also  more  complete.  With  morphine  hydrochloride  in 
dilute  solutions,  yellow  flocks  are  at  once  deposited,  which  are  darker 
in  strong  solutions,  and  when  dry  resemble  powdered  gamboge  in 
colour.  With  codeine  hydrochloride,  a  flocculent  precipitate  is  pro- 
duced, which  when  dry  resembles  the  quinidine  precipitate  in  tone, 
being  a  paler  yellow  than  the  morphine  precipitate.  With  narcotine, 
in  concentrated  hot  solutions,  the  precipitate  coagulates  in  resinous 
masses,  which  when  dry  have  the  colour  of  dry  precipitated  ferric 
hydroxide.  With  strychnine  nitrate,  the  reaction  is  more  sensitive 
than  with  all  the  other  vegetable  alkaloids,  the  strychnine  being 
entirely  precipitated,  and  moreover  the  precipitate  is  not  soluble  in 
excess  of  the  reagent.  In  dilute  solutions  of  strychnine  nitrate, 
colourless  flocks  separate  which  become  yellowish  in  air  ;  in  concen- 
ti*ated  solutions,  yellow  flocks  form  which  do  not  coagulate  on  stand- 
ing, and  when  diy  are  of  a  fine  intense  deep  golden-yellow  colour. 
With  brucine  nitrate,  when  the  reagent  is  added  in  successive  portions 
to  a  moderately  concentrated  solution  of  this  alkaloid  salt,  three  dis- 
tinct precipitates  are  obtained:  1.  Reddish-yellow,  which  collects  in 
resinous  masses.  2.  Light  golden-yellow  flocks.  3.  Colourless  flocks, 
which  form  a  crust  on  the  surface  of  the  liquid.  When  the  mixed 
precipitates  are  boiled  with  water,  the  greater  part  dissolves,  leaving 
an  amorphous  deep  orange  residue.  The  solution  deposits  yellow 
crystals  of  the  double  sulphide. 

With  atropine  sulphate  in  strong  solutions,  a  yellow  deposit  is 
formed,  which  coagulates  on  shaking  or  heating,  but  when  dry  is  not 
so  dark  as  the  dry  morphine  precipitate. 

With  bebeerine  hydrochloride,  a  dark-coloured  precipitate  is  formed 
which  coagulates  in  strong,  and  especially  in  hot,  solutions,  and  when 
dry  is  greyish-brown.  The  alkaloids  also  form  double  sulphides  with 
other  metallic  sulphides. 

Lead  chloi-ide  can  be  used  as  a  reagent  for  vegetable  alkaloids  ;  it 
should  be  dissolved  in  a  solution  of  sodium  chloride,  which  dissolves 
more  of  the  lead  salt  than  cold  water  does.  The  precipitates  are 
generally  crystalline,  and  consist  of  a  mixture  of  lead  chloride  and 
an  alkaloid  salt.  Quinine  and  brucine  form  crystalline  powders ; 
cinchonine,  morphine,  and  codeine  small  fine  needles  ;  the  strychnine 
precipitate  when  dry  forms  a  crystalline  asbestos-like  felted  mass. 
The  lead  chloride  is  not  so  delicate  a  test  as  the  thioantimonate. 
A  strong  solution  of  sodium  chloride  completely  precipitates  bebeerine 
from  its  solutions.  D.  A.  L. 
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Estimation  of  Urea.  By  L.  Hugounenq  (Cnmjjt.  rend.,  97,  48 — 
49). — Urine  is  filtered  tlirougli  animal  charcoal,  diluted  with  water, 
and  heated  in  sealed  tubes  at  a  temperature  above  140°,  the  ammo- 
nium carbonate  which  is  formed  being  estimated  by  means  of  standard 
acid  with  "  methyl  orange  "  as  indicator.  This  method  is  applicable 
to  albuminous  urine,  if  the  albumin  is  previously  removed  by  coagula- 
tion, but  it  is  not  applicable  to  urine  containing  glucose  or  a  notable 
quantity  of  magnesium.  C.  H.  B. 

Estimation  of  Gluten  in  Flour.  By  L.  Keed  {Ghem.  Neivs,  48, 
63). — The  proposed  method  of  estimation  is  based  on  the  fact  that  a 
yellow  nitro-body  is  produced  by  the  action  of  nitric  acid  on  albumi- 
noids. 

Half  a  gram  of  flour  is  put  in  a  test  tube,  wMch  is  graduated  from 
the  bottom  to  about  half  way  up  into  4  parts  of  equal  capacity,  water 
is  added  up  to  the  4th  mark,  and  the  tube  violently  shaken.  The 
contents  are  now  temporarily  transferred  to  a  dry  tube,  the  graduated 
tube  is  washed,  and  a  quarter  of  the  liquid  poured  back  up  to  1st 
mark,  and  colourless  nitric  acid  is  added  up  to  3rd  mark.  After  five 
minutes'  standing,  with  occasional  shaking,  the  liquid  is  filtered 
through  a  dry  filter  into  a  dry  receptacle ;  a  standard  flour  is  treated 
in  the  same  way,  and  the  clear  yellow  solutions  are  examined  colori- 
metrically,  the  qualities  of  the  flours  being  inversely  as  the  heights  of 
equal  colour.  D.  A.  L. 


Technical   Chemistry. 


Heat  of  Combustion  of  Coal.  By  Scheurer-Kestner  (Compt. 
rend.,  97,  268 — 271). — A  criticism  of  Bunte  and  Stohmann's  experi- 
ments (Munich,  1879,  1880,  1882).  C.  H.  B. 

Influence    of   Artificial    Lighting    on    the    Atmosphere    of 

Dwellings.  By  F.  Fischer  (Din gl.  poly t.  J.,  248,  375— 379).— The 
author  shows  that  the  preference  given  to  solar  oil  or  rock  oil  as 
illuminating  agents  is  not  only  based  on  grounds  of  economy,  but 
depends  on  the  fact  that  these  oils  contaminate  the  air  of  rooms  less 
largely  than  coal-gas.  Gas  is,  however,  a  more  convenient  and 
efl'eetive  illuminant.  The  use  of  regenerative  gas-burners,  or  of  the 
electric  light  especially  in  the  form  of  incandescent  lamps  worked 
from  accumulators,  is  strongly  recommended,  as  little  or  no  heat  is 
given  off,  whilst  the  atmosphere  is  not  contaminated  with  injui'ious 
substances.  D.  B. 

Chemical  Composition  of  the  Water  of  the  Danube  above 
Vienna  in  the  year  1878.  By  J.  F.  Wolfbauer  (Monafsh.  Chem., 
4,  417 — 435). — This  paper  gives  the  results  of  a  series  of  analyses  of 
Danube  water  made  in  the  year  1878,  chiefly  with  the  view  of  ascer- 
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taining  the  value  of  the  -water  foi-  irrigating  a  tract  of  land  known  as 
the  ]\Iarohfeld,  situated  between  the  rivers  Danube  and  March.  For 
this  purpose  23  samples  of  water  were  taken  at  Grafenstein,  about 
20  kilometers  above  Vienna,  at  intervals  of  16  days  from  January 
20,  1878,  to  January  16,  1879,  the  height  of  the  river  being  observed 
at  each  taking.  The  quantities  of  solid  constituents  of  the  water  in 
the  forms  of  dissolved  and  of  suspended  matter  (mud)  were  then  deter- 
mined in  each  sample,  and  the  several  samples  were  submitted  to 
chemical  analysis.      The  results  are  given    in   the   following  table, 


Table  I. — Average  Chemical  Composition  and  Hardness  of  Danube 
Water  in  Four  Periods  of  the  Year  1878. 


In 

the  j^eriods  : 

I. 

IL 

III. 

IV. 

incl 

uding  the 

samples  from 

10,000  parts  by  -weight  of  turbid 
water  contain : 

Jan.  1 

May  7 

Sept.  10 

Nov.  9 

to 

May  2 

Aug.  26 

Oct.  23 

Jan.  16 

Parts  bj 

f  weight. 

Suspended  matter  (mud) 

1-219 

0-079 
0-510 
0-630 

1-654 

0-072 
0-766 
0-816 

0-765 

0  021 
0-355 
0-389 

0-148 

0-003 
0-072 
0  073 

Including :     organic    matter    and 
chemically  combined  water  (loss 
bv  icfnition) 

Carbonates,  &c 

Sand  and  clay 

Dissolved  non-volatile  substances  : 
total  directly  determined   

1-727 

1-461 

1-781 

1-952 

Annual 
average 

Organic  matt.er    

0-070 
0-054 
0-004 
0-608 
0-176 
0  049 
0  017 
0-034 
0-118 
0-020 
0-621 

0-042 
0-039 
0-005 
0-543 
0-128 
0-028 
0-016 
0-016 
0-106 
0  013 
0-524 

0-052 
0  -048 
0-002 
0-643 
0-175 
0-036 
0  024 
0  018 
0-123 
0-013 
0-652 

0-059 
0-052 
0  002 
0-710 
0-199 
0-040 
0-020 
0  024 
0-154 
0  -024 
0-706 

0-056 

Silica 

0-048 

Ferrous  oxide 

0-(03 

Lime 

0-616 

Magnesia 

0-166 

Soda   ...      

0  038 

Potash 

0  019 

Chlorine   

0-024 

Sidphuric  anhydride 

0  123 

Nitric  anhvdride 

0-018 

Carbonic  anhydride  (combined)    . . 

0-615 

Total 

Deducting    oxygen    equivalent    to 
chlorine    

1-771 
0-008 
1-763 

1  -460 
0-004 
1-456 

1-786 
0  -004 
1-782 

1-990 
0-005 
1-983 

1-726 
0-005 

there  remains  for  calculated  sum 
of  dissolved  fixed  substances. . . . 

1-721 
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Table  I  (conthmed) . 
or  combining  tlie  Acids  and  Bases  : — 


10,000  parts  by  weight  of  turbid 
water  contain : 


In  the  periods  ; 


I. 

II. 

III. 

IV. 

including  the  samples  from 

Jan.  1 

May  7 

Sept.  10 

Nov.  9 

Annual 

to 

average. 

May  2 

Aug.  26 

Oct.  23 

Jan.  16 

Parts  by  weight. 


Calcium  carbonate 

Magnesium  carbonate    . . , 

Ferrous  carbonate 

Calcium  sulphate     

Potassium  sulphate     .... 

Sodium  sulphate 

Sodium  nitrate    

Sodium  chloride 

Silica     , 

Organic  matter    

Total 


969 
370 
006 
158 
031 
018 
031 
056 
054 
070 


1-763 


•864 
•269 
•008 
•143 
■030 
•015 
•020 
•026 
•039 
•042 


1-456 


•041 
•368 
•003 
•146 
-044 
■029 
-021 
-030 
•048 
•052 


1-782 


-105 
-418 
-003 
-229 
-037 
•012 
•037 
•040 
•052 
•059 


•979 
•349 
•005 
•165 
•034 
•018 
•028 
•039 
•('48 
•056 


1^985 


1721 


In  Fehling's  degrees. 


fpermanent 

HardnessJ  ^^^Vor^^J 

[.total 


5-5 

4-6 


Wl 


4^6 
4^5 


9^1 


4^6 
6  0 


10^6 


5^4 
6^2 


11-6 


which  shows  the  averag^e  composition  of  the  Danube  water  in  four 
seasons  of  the  year  1878,  together  with  the  average  for  the  whole 
year ;  also  the  degrees  of  hardness  according  to  Fehling's  scale,  in 
which  1°  of  hardness  indicates  the  presence  of  1  part  by  weight  of 
calcium  oxide  in  100,000  parts  of  water. 

The  numbers  in  Table  I  show  that  the  minima  of  dissolved  sub- 
stances and  of  hardness  occur  in  the  spring  and  early  summer  months, 
when  the  river  is  swollen  by  rainfalls  and  by  the  melting  of  the 
Alpine  snows.  The  variations  in  the  proportion  of  mud  at  different 
seasons  are  much  greater  than  those  of  dissolved  matters,  the  mini- 
mum O^QG  per  cent,  being  observed  on  the  11th  of  December,  and  the 
maximum  3'383  on  the  6th  of  July.  The  water  is  clearest  from  the 
beginning  of  October  to  the  middle  of  January,  from  which  time  till 
the  beginning  of  autumn  incessant  fluctuations  take  place  in  the  height 
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of  tlie  river,  and  in  the  quantity  of  mud  which  it  carries  alono-.  The 
general  result  of  all  these  observations  is  that  as  the  river  rises,  it 
becomes  more  muddy  and  softer,  and  as  it  sinks,  it  becomes  clearer 
and  harder. 

Table  II. — Average  Quantity  and  Composition  of  the  Mud. 


10,000  parts  of 
turbid  water  contain 
suspended  as  mud  : 


In  form  of ; 


Organic 
matter 
and  chem. 
comb,  water 
(loss  by- 
ignition)  . 


Carbonates, 

soluble 

silicates, 

&c.,  soluble 

in  nitric 

acid. 


Argil- 
laceous sub- 
stance, dis- 
integi-able 
bv  strong 
sulphuric 

acid. 


Sand. 


Parts  by  weight. 


0-050 


0-4658         0-1857 


0 -3362 


Total. 


1  -0377 


Composed  of : 


Ferric  oxide 

Alumina 

Lime 

Magnesia 

Soda 

Potash 

Carbonic  anhydride 
Phosphoric       ,, 
Silica    


0-0253 
0-0348 
0-1505 
0  -0561 
0  0029 
0  -0037 
0  -1720 
0  -0017 
0  -0188 


0-01fi7 
0  -0433 
0  0031 
0  -0053 
0  -0020 
0  -0093 


0-1020 


0-0^^31 
0  -0328 
0 -0006 
0  -0019 
0  -0080 
0  0045 


0  -2853 


0  -0481 
0-1119 
0  -1542 
0  -0633 
0-0129 
0  -0175 
0-1720 
0  0017 
0  -4061 


The  preceding  data  afford  the  means  of  estimating  the  quantities  of 
mud  and  of  plant-constituents  which  the  water  of  the  Danube  is 
capable  of  yielding  for  irrigation.  According  to  the  proposed  scheme 
for  irrigating  the  Marchfeld,  1-2  litre  of  water  per  second  would  be 
made  to  flow  over  each  hectare  of  surface,  during  the  normal  irrigation 
period,  from  April  to  September  inclusive. 

This  amounts  to  18,UU0  kilos,  per  hectare,  or,  in  other  words,  the 
depth  of  the  layer  of  water  added  daily  to  the  soil  wotild  amount  to 
10  mm.  With  this  quantity  of  water  there  would  be  added  to  the 
soil — 

Floating  particles  (mud)     2500  kilos. 

Dissolved  matter  (total) 2b00 

Potash,  dissolved 31  kilos. "] 

,,       in  the  form  of  zeolitic  silicates  >  62 

and  clay 31  kilos.  J 

Phosphoric  acid    41 

Sodium  nitrate 46-0 

For  the  better  appreciation  of  these  numbers,  it  may  be  added  that 
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the  quantity  of  potash  thus  added  to  the  soil  might  be  estimated  to 
increase  the  production  of  hay  by  4000  kilos,  per  hectare.  The  phos- 
phoric acid  in  the  water  may  be  roughly  estimated  as  equivalent  to 
the  production  of  970  kilos,  per  hectare.  H.  W. 

Organisms  in  the  Air  around  Carlsberg.     By  E.  C.  Hansen 

{Bied.  Ceutr.,  1883,  279 — 283).— By  employing  sterilised  hopped  beer- 
wort  the  author  has  examined  the  air  in  various  localities  at  Carls- 
bero-,  including  the  fermenting  cellars  of  a  brewery.  He  gives  a 
lono-  list  of  the  various  organisms  found,  and  states  that  all  the 
organisms  found  in  different  parts  of  the  brewery  were  also  found  in  a 
garden,  excepting  Sacch.  glufinis  and  sarcina,  Ba.  spirilla  and 
spirochetis  were  never  found.  Grains  should  not  remain  in  a  brewery, 
as  bacteria  proceed  from  them,  which  may  set  up  acid  fermentation. 
Alcohol  ferments  proceed  from  ripe  fruits  and  the  soil,  and  of  these 
ferments  mildew  is  the  most  abundant  and  saccharomyces  the  least 
frequent.  E.  W.  P. 

Coking  of  Coal  with  Conversion  of  its  Nitrogen  into 
Ammonia.  By  Scheurer-Kestner  {Comp.  rend.,  97,  179 — 182). — 
The  loss  of  heat-producing  power  resulting  from  the  preliminary 
coking  of  coal  is  only  compensated  by  the  value  of  the  condensed 
ammonia  compounds  when  the  price  of  the  original  coal  is  extremely 
low.  C.  H.  B. 

Manufacture  of  Sulphuric  Acid  free  from  Arsenic  and 
Selenium.  By  H.  BorntraCxEr  {Biufjl.  pohjt.  J.,  248,  380).— With 
the  view  to  facilitate  the  drying  and  roasting  operations,  the  author 
recommends  to  filter-press  the  iron  sulphide  formed  in  the  manufac- 
ture of  sulphuric  acid  from  the  soda  residues  of  the  Leblanc  process 
by  the  aid  of  spent  pyrites  (ibid.,  243,  151)  instead  of  draining  it  on 
filters.  It  is  also  suggested  to  utilise  the  resulting  liquors  for  the 
preparation  of  sodium  thiosulphate,  as  they  are  free  from  metallic 
sulphides.  D-  B. 

Manufacture  of  Sulphuric  Acid.  By  H.  Pemberton  (Dingl. 
polyt.  J.,  248,  424), — The  author  has  experimented  on  the  manufac- 
ture of  sulphuric  acid  from  sulphur,  with  the  view  of  determining  the 
relation  between  the  consumption  of  nitre  and  the  chamber-space. 
His  results  are  of  interest,  as  they  include  a  system  w^hich  works  with 
Gay-Lussac  towei'S.  From  the  amount  of  denitrated  Gay-Lussac 
acid,  the  quantity  of  nitre  which  passed  through  the  chambers  for 
100  parts  of  sulphur  is  calculated.  The  percentage  of  nitre  consump- 
tion found  is  156,  which  includes  3"5  per  cent,  of  nitre  lost. 

Hurter,  in  his  dynamic  theory  of  the  manufacture  of  sulphuric 
acid,  found  that  the  product  of  chamber-space  into  nitre  cousuoaption 
is  approximately  a  constant  number  when  the  chamber-space  corre- 
sponds to  1  per  cent,  of  loss  of  nitre  for  works  not  using  Gay-Lussac 
towers.  The  chamber-space  is  inversely  proportional  to  the  nitrogen 
compounds  present,  provided,  however,  that  the  loss  of  sulphur  is  the 
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same,  and  the  same  streng-tli  of  acid  is  made.     For  works  making 
weak  acid  the  necessary  chamber-space  is  mnch  smaller. 

The  following  results  b}'  Hurter  are  yearly  averages  of  five  English 
works  using  pyrites.  The  author's  numbers  refer  to  works  where 
sulphur  is  exclusively  used.  The  two  are  not,  however,  comparative, 
as  in  the  author's  case  the  loss  of  sulphur  and  the  concentration  of 
the  acid  is  not  shown  : — 


Hurter  s  Results  (only  Pyrites). 


Chamber  space 

for 

Nitre  used 

Product  of  nitre, 

Acid  produced 

1  pound  of  snip 

lur. 

for  100 

consumption  into 

from 

cubic  feet. 

sulphur. 

chamber  space. 

100  sulphur. 

A....    32-3 

10-0 

323 

431 

B....   29-8 

11-2 

334 

392 

C...   24-5 

12-0 

294 

345 

D....   22-3 

13-7 

305 

386 

E....    22-8 

9-5 

217 

405 

Pemberton^s 

Results  (Suljyhu) 

•)• 

1....   26-8 

10-0 

268 



2....    29-8 

9-0 

268 



3....    357 

8-0 

285 

^ 

4....    19-2 

15-6 

300 

— 

Sp.gr. 

of 

acid. 

1-55 
1-65 
1-65 
1-65 
1-50 


In  the  case  of  A  and  E  the  acid  is  much  weaker ;  the  produce  from 
A  is  larger,  and  the  chamber-space  in  the  case  of  E  much  smaller. 
No.  4  was  woi-ked  with  Gay-Lussac  towers,  the  loss  of  nitre  being 
3"5  per  cent.  D.  B. 

Formation  of  Sodium  Sulphate  in  Bricks.  By  G.  Christel 
(Arch.  Pharm.  [3],  21,  39 — 41). — The  author  found  that  a  mass  of 
effloresced  salt,  which  appeared  upon  some  bricks  in  cold  weather, 
consisted  of  sodium  sulphate  with  a  trace  of  sodium  carbonate.  The 
principal  chemical  constituents  of  the  materials  used  in  the  manufac- 
ture of  the  bricks  were  aluminium  silicate,  iron  pyrites,  and  sodium 
silicate.  The  author  supposes  that  the  formation  of  sodium  sulphate 
may  be  due  to  one  or  all  of  the  following  reactions  : — (1.)  The  ii'on 
pyrites,  under  the  influence  of  heat  in  presence  of  water,  absorbed 
oxygen,  forming  iron  sulphate  and  sulphuric  acid ;  the  latter  acting 
on  sodium  silicate  would  form  sodium  sulphate  ;  the  sulphuric  acid 
formed  in  the  above  manner  would  also  act  on  aluminium  silicate, 
giving  rise  to  sodium  alum,  which,  when  heated,  would  yield  alumina 
and  sodium  sulphate.  (3.)  The  existence  of  calcium  sulphate  or  other 
sulphate  in  the  original  materials,  which,  during  manufacture,  would 
act  on  a  sodium  salt  yielding  sodium  sulphate  by  double  decomposi- 
tion. W.  R.  D. 

New  Process  for  Producing  a  Bronze-coloured  Surface  on 
Iron.  By  L.  Mater  (Dingl.  pob/t.  J.,  248,  249).— The  cleaned 
objects  are  exposed  to  the  vapours  of  a  heated  mixture  of  concentrated 


128  ABSTRACTS   OF  CHEMICAL  PAPERS. 

hydrocliloric  and  nitric  acid  (1  :  1)  for  a  few  minutes,  and  heated  to  a 
temperature  of  300 — 350°,  the  heating  being  continued  until  the 
bronze  colour  appears.  The  objects  are  then  cooled,  rubbed  -with 
vaseline,  and  heated,  until  the  latter  begins  to  decompose.  This 
operation  is  then  repeated.  A  bronzy  oxide  coating  is  obtained  by 
using  acetic  acid  in  conjunction  with  the  above-mentioned  acids.  By 
A'aiying  the  proportions  of  the  diflferent  acids,  it  is  possible  to  obtain 
light  or  dark  brown  shades.  The  author  has  coated  iron  y-bars  in 
this  manner  and  exposed  them  for  about  a  year  to  the  atmosphere 
of  his  laboratory  without  the  slightest  change  or  sign  of  corrosion. 

D.  B. 

Production  of  a  Gold-coloured  or  Green  Surface  on  Brass. 
By  C.  PuscHER  {Dingl.  poli/t.  J.,  248,  30-i). — 40  grams  of  caustic 
soda,  40  of  milk-sugar,  and  1  litre  of  water,  are  boiled  together  for 
15  minutes.  40  grams  of  a  cold  saturated  solution  of  sulphate  of 
copper  are  then  added  gradually,  the  mixture  being  stiiTed  con- 
tinuallv.  The  solution  is  then  cooled  to  75°.  A  short  immersion  of 
the  articles  to  be  coated  results  in  the  formation  of  a  gold  colour.  A 
longer  digestion  yields  a  bluish-green  tint,  whilst  after  a  very  long 
immersion  iridescent  colours  are  obtained.  D.  B. 

Adulteration  of  Cement.  (Dingl.  polyt.  J.,  248,  245—249).— 
At  the  sixth  general  meeting  of  the  Society  of  German  Cement  Manu- 
facturers, held  in  Berlin,  a  long  discussion  on  the  adulteration  of 
Portland  cement  took  place,  and  the  following  propositions  were 
unanimously  agreed  to  : — 

(1.)  Portland  cement  is  a  product  formed  by  intimately  mixing 
lime  and  alumina,  burning  the  mixture  to  the  point  at  which  the 
mass  begins  to  slag,  and  disintegrating  it  to  the  fineness  of  flour. 

(2.)  Every  product  which  is  formed  in  a  different  manner  or 
receives  foreign  additions  during  or  after  burning,  is  not  to  be 
regarded  as  Portland  cement.  Additions  of  2  per  cent,  of  gypsum 
are,  however,  admissible. 

(3.)  The  sale  of  cement  containing  foreign  substances  as  Portland 
cement  is  an  imposition  on  the  consumers. 

(4.)  Good  Portland  cement  is  not  improved  by  mixing  foreign  sub- 
stances like  calcium  silicate  (ground  blast-furnace  slag)  trass,  ground 
clay,  slate,  limestone,  &c.,  with  it.  But  supposing  it  could  be  shown 
that  such  additions  were  of  advantage,  they  should  not  be  allowed,  as 
the  consumer  cannot  control  the  quantity  or  quality  sufficiently  to 
enable  him  to  guard  himself  against  fraud. 

(5.)  Every  addition  is  therefore  to  be  regarded  as  the  commence- 
ment of  the  preparation  of  mortar,  and  concerns,  not  the  manufacturer, 
but  the  consumer. 

(6.)  As  the  test  which  is  used  at  the  present  time  is  unavailable 
when  Portland  cement  is  adulterated  with  foreign  substances,  and  the 
character  of  cement  is  altered  when  such  additions  are  made,  it  is 
useless  to  apj)ly  the  same  in  comparing  mixed  with  unmixed  cement. 

D.  B. 
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Metallurgy  of  Nickel.     By  W.  P.  Blake  (Chem.  Neivs,  48,  87  — 

Sd). — In  au  iuterestiiig  address,  the  author  remarks  that  for  many  years 
after  its  discovery  nickel  was  produced  only  as  a  bye-product  in  the 
working  of  cobalt  ores,  and  even  when  it  came  into  use,  it  appeared 
only  as  an  alloy,  and  until  1876,  when  Wharton  in  America  investi- 
gated the  subject  and  produced  considerable  quantities  of  the  metal, 
pui-e  nickel  was  as  rai*e  as  thallium  is  at  the  present  time.  Subse- 
quently Fleitman  improved  and  cheapened  the  refining  operations, 
and  reduced  the  liability  to  the  presence  of  blow-holes  in  nickel  cast- 
ings, by  adding  a  very  small  quantity  of  magnesium  to  the  molten 
metal  in  the  pot.  By  this  means  the  carbonic  anhydride  is  destroyed, 
magnesia  and  graphite  being  formed.  Since  then  large  quantities  of 
the  pure  metal  have  been  produced,  and  many  uses  found  for  it. 
Nickel  welds  well  with  iron,  and  the  two  metals  when  rolled  together 
at  the  proper  temperature,  become  so  firmly  united  that  they  may 
be  rolled  do'wn  together  to  any  thinness.  There  are  all  thicknesses 
of  nickel  upon  iron. 

In  scrap  or  waste,  the  nickel  is  recovered  by  dissolving  away  the 
iron  with  sulphuric  acid.  Formerly  nickel  plates,  &c.,  were  beaten 
directly  under  the  hammer  :  hence  there  was  a  great  loss  by  scaling, 
as  with  iron,  but  now  this  is  avoided  by  covering  the  nickel  with  a 
thin  sheet  of  iron,  which  is  afterwards  dissolved  off.  This  nickelled 
iron  is  extremely  useful  ;  the  coating  is  much  more  firmly  attached, 
and  hence  moi"e  durable  than  the  electrically  deposited  nickel,  whilst 
for  domestic  purposes,  for  covers,  saucepans,  &c.,  it  surpasses  tinned  iron 
or  copper,  for  the  nickel  is  not  only  lighter,  harder,  and  stronger,  but 
is  also  less  liable  to  tarnish  and  corrode,  so  that  it  can  always  be  kept 
polished.  It  moreover  will  wear  longer,  and  cannot  be  melted  off  by 
overheating.  D.  A.  L. 

Novelties  in  the  Iron  Industry.  (Dtnr/l.  fohji.  J.,  248,  498 — 
509.) — In  a  paper  read  at  the  August  meeting  of  Mechanical  Engi- 
neers, Cochrane  referred  to  the  working  of  blast  furnaces,  and  espe- 
cially to  the  effect  Avliich  the  position  of  the  tuyeres  has  on  the 
working  of  the  furnace.  The  position  of  the  tuyeres  if  badly  chosen 
may  often  annul  the  saving  effected  by  working*  with  large  furnaces 
and  a  specially  hot  blast.  By  drawing  back  the  tuyeres  a  great  ad- 
vantage is  gained  ;  thus  by  increasing  the  distance  of  the  tuyeres  from 
1"83  meters  to  2"13  the  make  of  iron  was  raised  from  an  average  of 
483  tons  to  599  tons,  the  consumption  of  coke  being  practically  the 
same  in  both  cases  (603  tons). 

According  to  Delafond,  the  dephosphorisation  of  pig-iron  in  basic 
lined  open  hearths  has  the  following  advantages  over  the  converter. 
The  preparation  and  maintenance  of  the  basic  lining  is  not  attended 
with  the  same  difficulties.  The  addition  of  lime  and  the  removal  of 
slag  can  be  effected  at  any  period  of  the  operation. 

Gautier  states  that  the  pressing  of  fluid  steel  during  the  process  of 
cooling  is  conducted  at  the  Whitvvorth  Steel  Works  by  pouring  the 
fluid  metal  into  moulds  composed  of  a  series  of  superposed  steel  rings 
lined  with  a  refractory  material.  The  moulds  are  placed  on  wheels, 
and   when  full  are  ran  under  the  hydraulic  presses.     A  refractory 
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stone  prevents  the  rani  of  the  press  from  beincr  welded  together  with 
the  steel.  The  pressure  used  is  equal  to  600  atmospheres.  Steel 
prepared  by  compression  is  said  to  gain  considerably  in  hardness. 

The  longer  the  surface  of  a  casting  is  allowed  to  remain  in  the  fluid 
state,  the  more  uniformly  will  it  contract  on  cooling,  and  the  smaller 
will  be  the  number  of  hollow  spaces  which  are  formed.  Krupp  has 
utilised  this  circumstance  in  practice  by  surrounding  the  upper  sides 
of  the  castings  with  fluid  slag  or  sand. 

Gmelin  recommends  the  use  of  a  jacketted  cylinder  cooled  by  water 
for  the  walls  of  cupolas. 

Dufrene  has  patented  a  new  arrangement  in  cupolas  heated  by  gas, 
the  generator  being  in  direct  communication  with  the  furnace.  In 
the  lower  part  of  the  collecting  space  immediately  above  the  opening 
through  which  the  fire  gases  enter,  an  intermediate  hearth  is  ain^anged, 
consisting  of  a  series  of  bai'relled  ribs,  so  as  to  allow  the  flame  to  pass 
into  the  charge  which  is  placed  on  the  hearth. 

Besson  has  modified  the  construction  of  cupolas  by  connecting  the 
chamber  of  the  furnace  with  a  separate  iron  hearth  and  a  special 
combustion  space,  which  is  said  to  accelerate  the  fusion. 

Reusch  works  up  scrap  iron  by  heating  it  to  redness  in  a  furnace 
with  a  reducing  flame,  whereupon  it  is  pressed  into  moulds  and  rolled 
out  to  bars,  plates,  &c.  D.  B. 

Red  Wine  Manufacture  in  Germany.  By  Nessler  (Bied- 
Centr.,  1883,  422 — 423.) — The  growth  of  a  taste  for  red  wines  in 
Germany,  and  the  planting  of  new  vineyards  to  supply  it  in  the  vine 
districts,  has  induced  the  author  to  publish  the  recommendations  con- 
tained in  the  present  paper.  They  relate  to  situation  of  the  vineyard, 
and  the  descriptions  of  grapes  which  should  be  grown ;  he  discusses 
the  kind  of  vats  which  should  be  used,  and  recommends  a  large  cham- 
ber or  other  place  which  can  be  kept  at  a  uniform  temperature  of  IG 
— 20°,  in  which  the  process  of  fermentation  should  be  carried  on  in- 
dependent of  outside  temperature :  he  cautions  the  wine  maker 
against  the  use  of  unripe  or  spoiled  grapes.  J.   F. 

Extractive  Matter  in  Tyrolese  Wine,  1883  Vintage.     By  A. 

Henecke  (Bied.  Centr.,  1883,  420).— It  is  the  custom  to  examine  the 
yearly  averages  of  wines  grown  in  the  district;  as  those  of  1882  were 
of  inferior  quality  to  those  of  many  previous  years,  it  was  expected  that 
the  extractive  matter  would  have  been  very  low.  The  reverse  was 
the  case,  however,  and  the  author  endeavours  to  explain  this  by  sup- 
posing that  in  plentiful  years  the  poor  and  spoiled  bunches  are  left, 
the  superior  chosen  for  wine  making.  Diiring  the  year  in  question, 
there  were  few  choice  bunches,  and  the  decayed  or  unripe  grapes 
yielded  a  large  extract.  The  wine  of  the  year  was  thick  and  muci- 
laginous, cleared  badly,  and  developed  bacteria  in  quantity.  He 
attributes  it  to  the  low  proportion  of  alcohol  in  the  wine.  J.  F. 

Preservation  of  Wines.  By  E.  Houdart  (Gompi.  rend.,  97,  55). 
The  second  fermentation  of  light  wines  rich  in  sugar,  such  as  the 
"  vins  de  coupage,"  when  kept  in  casks  for  daily  consumption,  may 
be  prevented  by  carefully  heating  the  wine  to  55 — 60°  in  a  specially 
constructed  apparatus,  and  storing  it  in  casks  previously  well  washed 
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with  boiling  water.  The  air  which  enters  the  cask  when  the  wine  is 
drawn  off,  is  filtered  through  cotton-wool.  This  treatment  does  not 
appreciably  affect  the  composition,  colour,  flavour,  nor  any  other  pro- 
perty of  the  wine.  C.   H.  B. 

Wine  and  its  Examination.  (Dingl.  polyt.  J.,  248,  293 — 296.) 
According  to  Maumene,  oenocyanin,  the  colouring  matter  of  wine,  is 
colourless  at  the  commencement  of  the  ripening  of  grapes,  and  is 
rendered  blue  by  oxidation  ;  iron  takes  no  part  in  this  change. 

For  the  preparation  of  wine  from  roots,  Brin  recommends  the  fol- 
loAving  method.  Beetroots  are  boiled,  tiitui-ated  and  pressed;  the 
juice  is  brought  into  fermenting  vats  provided  with  steam  pipes  and 
fermented  with  yeast,  malt,  or  apple-juice.  The  requisite  quantity  of 
tannic  acid  is  then  added,  the  mixture  allowed  to  settle,  filtered,  and 
the  product  treated  like  ordinary  grape-M'ine.  This  product  is  said 
to  form  a  suitable  adulterant  for  red  wines.  Turnips  yield  a  white 
coloured  wine  when  treated  iu  a  similar  manner;  it  is,  however, 
advisable  to  add  a  small  quantity  of  nitric  acid  to  the  mass  at  the 
beginning  of  the  fermentation. 

Lorraine  Wines. — Weigelt  has  prepared  a  number  of  wines  from 
grapes  of  the  year  1881,  and  examined  the  same  with  the  following 
results :  — 


ilorcliing.  Hajingen. 


Noveant. 


iSt.  Julie  n, 
Corny.  near 

'    Metz.* 


Alcohol  jjer  cent,  by  weiglit. . 

Extract 

Non-Tolatilc  acid 

Yolatile  acid 

Free  tartaric  acid 

Glycerol 

Mineral  substances    

Sulphuric  anhydride     

Phosphoric  anhydride 

Polarisation    


6-210 

6-280 

6-570 

7-000 

7- 

2-118 

2-067 

2-000 

2-078 

1- 

0-420 

0-420 

0-495 

0-528 

0- 

0-195 

0  117 

0-117 

0-157 

0- 

0-026 

0-015 

0-023 

0-028 

0- 

0-638 

0-503 

0-403 

0-244 

0- 

0  168 

0-369 

0-156 

0-190 

0-] 

0-006 

0-008 

0  004 

0-004 

o-( 

0  024 

0-035 

0-026 

0-028 

0-( 

±0 

-0-1 

±0 

±0 

+  0- 

-270 
-981 
-495 
•170 
-034 
-529 
-176 
•006 
-030 
-1 


Ars  on  tliel 
MoscUe. 


Wallieres. 


Marsal. 


Barzel- 
loua. 


Alcohol  per  cent,  by  weight 

Extract   

!\on-volatile  acid 

Volatile  acid 

Free  tartaric  acid 

Glycerol 

Minci-al  substances    

Sulphuric  anhydride 

Phosphoric  aidiydride  .... 
Polarisation    


470 
264 
480 
155 
029 
439 
206 
009 
047 


7 
2 
0 
0 
0 
0 
0 
0 
0 
-0 


-930 
-787 
-480 
•202 
-033 
•380 
-255 
-007 
-033 
-1 


10  -460 
2-261 
0-907 
0-135 
0-041 

0-155 
0-004 
0-036 

+  0-2 


12  -000 
2-528 
0-412 
0-187 
0-059 
0-773 
0-205 
0-126 
0-031 
-0-2 


*  Kcd  and  white  grapes. 
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Fresenius  and  Borgmann  (Zeifschr.  Anal.  Chem.,  1883,  46)  give  a 
description  of  their  investigation  on  pure  grape  wines. 

Borgmann  confirms  the  assumption  that  wine  which  contains  less 
than  7  pts.  glycerol  for  100  pts.  alcohol,  has  been  treated  with  alcohol. 

D.  B. 

Preparation  of  Spirit  and  Pressed  Yeast.  {Blngl.  folyt.  J., 
248,  464 — 469.) — At  the  annual  meeting  of  the  Society  of  German 
Spirit  Manufacturers,  the  more  recent  experience  gained  in  the  manu- 
facture of  spirit  and  pressed  yeast  was  discussed. 

Delbriick  treated  of  the  improvements  which  have  been  efFected  in 
the  manufacture  of  spii'it  by  the  introduction  of  new  mashing  appa- 
ratus. Referring  to  the  preliminary  mashing  vats  used  for  mixing 
the  malt  and  the  stnff  coming  from  the  steamers,  both  of  which  are 
introduced  at  different  temperatures,  it  is  stated  that  the  main  object 
is  to  obtain  perfect  agitation,  so  that  no  differences  of  temperature 
can  be  noticed  at  any  period  of  the  mashing.  With  regard  to  the 
mode  of  cooling,  a  very  advantageous  arrangement  is  the  use  of  an 
exhauster,  although  cooling  by  means  of  water  is  more  trustworthy. 

According  to  Marker,  Goutart's  mashing  apparatus  is  the  most 
perfect  in  mechanical  construction  and  working  power  ;  a  very  con- 
centrated mash  is  obtained  by  its  use. 

Francke  discussed  in  detail  the  conditions  necessary  to  produce  the 
highest  yield  of  yeast.  D.  B. 

Bread  Making.  By  Y.  Marcano  (Compt.  rend,  96,  17.33—1734). 
— In  experiments  on  Ijread-making  made  in  Venezuela,  the  author 
found  that  the  fermenting  paste  is  free  from  saccharomyces,  but  con- 
tains a  large  number  of  moving  sphero-bacteria.  During  fermenta- 
tion, the  gluten  and  a  small  portion  of  the  albuminoids  are  partially 
dissolved  and  converted  into  peptones  not  precipitable  by  tannin. 
These  results  agree  with  those  of  Chicandard  (Abstr.,  1883, 1179),  but 
the  author  found  that  contrary  to  the  statement  of  this  chemist,  the 
paste  at  the  commencement  of  fermentation  contained  a  considerable 
proportion  of  erythro-dextrins  and  a  relatively  small  quantity  of 
soluble  starch,  whilst  at  a  later  stage  it  also  contained  a  notable  pro- 
portion of  achroo-dextrins.  In  Venezuela,  the  bread  is  made  from  a 
mixture  of  flour  and  starch  which  is  comparatively  poor  in  gluten. 
The  bacterium  does  not  attack  the  starch  until  after  it  has  destroyed 
the  albuminoids,  hence  the  necessity  for  using  a  very  active  ferment 
developed  by  means  of  maize,  potatoes,  &c.  Similar  fermentation 
takes  place  whenever  any  grain,  fruit,  root,  &c.,  is  exposed  to  the  air 
in  the  tropics.  If  European  yeast  is  placed  in  moistened  starch,  the 
yeast  gradually  disappears,  and  is  replaced  by  bacteria.  Attempts  to 
repeat  these  experiments  in  Paris  have  yielded  negative  results,  the 
starch  always  remaining  unattacked.  It  would  appear,  therefore,  that 
in  all  experiments  on  fermentation,  it  is  necessaiy  to  take  into  account 
the  local  conditions,  which  may  exert  great  influence  on  the  nature 
and  progress  of  the  change.  C.  H.  B. 

Fermentation  of  Bread.  By  L.  Bouteoux  (Compt.  rend.,  97, 
116 — 119). — Leaven  from  rye-bread  made  at  a  farm  at  a  considerable 
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distance  from  a  brewery  was  found  to  contain  bacteria  and  four  other 
distinct  org-anisras,  viz.,  Mi/coderma  vini,  two  distinct  species  of  yeast 
different  fi*om  that  of  beer  and  wine,  and  an  organism  which  appears 
to  be  Saccharomyces  minor,  but  which  has  no  power  as  a  ferment. 
The  bacteria  were  very  abundant,  but  the  other  organisms  could  only 
be  recognised  by  careful  cultivation,  and  it  would  appear  therefore 
that  the  bacteria  are  the  principal  agents  of  fermentation,  the  other 
organisms  playing  a  secondary  and  comparatively  insignificant  part. 

C.  H.  B. 
Percentage  of  Sugar  in  Beet.  By  K.  Stammer  and  P.  Degexer 
(Bied.  Cent)-.,  1883,  274 — 278). — Stammer  has  introduced  a  pulper 
which  enables  a  higher  percentage  of  sugar  to  be  obtained  in  the 
manufacture  of  beet-sugar,  and  he  shows  the  gain  obtained  by  suc- 
cessive pressings  of  the  pulp.  Beets  which  have  gone  to  seed  and 
others  which  have  withered,  are  by  no  means  wanting  in  sugar.  After 
the  mash  has  been  extracted  with  50  per  cent,  alcohol,  it  still  yields 
sugar  to  75  per  cent,  alcohol.  Degener  describes  his  method  for  esti- 
mating the  value  of  roots,  which  method  yields  higher  results  than 
that  of  Scheibler,  as  modified  by  Seckel.  E.  W.  P. 

Strontia  Process.  By  C.  Scheibler  {Bingl.  polyf.  J.,  248, 
426 — 428). — The  author  mixes  a  20  to  25  per  cent,  solution  of  pure 
cane-sugar  heated  to  70"  to  75°  with  strontium  hydroxide  in  the 
proportion  of  1  mol.  sugar  to  1  mol.  SrH202,8H20,  stirring  the  liquor 
continually.  On  cooling,  a  supersaturated  solution  of  strontium 
monosaccharate  is  obtained,  from  which,  after  some  time,  either 
unaltered  strontium  hydroxide  crystallises  out  or  monosaccharate 
separates  according  as  the  saturated  solution  has  been  treated  with 
a  few  crystals  of  strontium  hydroxide,  or  a  small  amount  of  mono- 
saccharate. The  saccharate,  Ci2H220iiSrO,5H20,  is  formed  in  the 
cold  by  introducing  the  requisite  quantity  of  finely-divided  stron- 
tium hydroxide  into  a  cold  sugar  solution,  with  constant  agitation. 
The  author  utilises  this  reaction  for  the  recovery  of  sugar  from 
molasses.  He  dissolves  O'o  k.  of  strontium  hydroxide  in  1"5  k.  of 
boiling  water,  and  mixes  it  with  1  k.  molasses.  The  clear  solution 
is  allowed  to  cool  and  stirred  frequently,  small  quantities  of  mono- 
saccharate being  added  at  the  same  time.  After  12  to  24  hours,  the 
strontium  saccharate  has  crystallised  out ;  it  is  freed  from  the  mother- 
liquor  by  filter  presses,  and  washed  with  water  or  a  cold  saturated 
solution  of  strontium  hydroxide.  In  order  to  recover  the  sugar  which 
remains  in  the  liquors,  an  excess  of  strontium  hydroxide  is  added,  and 
the  mixture  boiled  for  some  time  :  thus  nearly  all  the  sugar  is  preci- 
pitated as  strontium  disaccharate ;  the  strontium  hydroxide  remaining 
m  solution  is  precipitated  with  carbonic  anhydride.  The  disaccharate 
which  is  saturated  with  mother-liqiior  is  converted  into  monosaccharate 
by  dissolving  it  in  molasses  and  adding  a  hot  saturated  solution  of 
strontium  hydroxide  (1  mol.  total  sugar  requires  1"25  mols.  strontium 
hydroxide).  The  strontium  monosaccharate  is  separated  in  the 
manner  just  described.  From  the  latter,  the  sugar  is  i-ecovered  by 
the  ordinary  methods,  or  the  strontium  hydroxide  may  be  first  partly 
separated  as  such  and  again  used  for  a  fui-ther  operation.     For  this 
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purpose  the  saccharate  is  dissolved  in  hot,  but  not  boih'ug  water,  and 
the  solution  allowed  to  cool  without  agitating  it,  when  strontium 
hydroxide  crystallises  out. 

The  author  has  determiaed  the  solubility  of  strontium,  mono- 
saccharate  in  water  at  different  temperatures.  The  following  table 
gives  the  solubilities  to  60°,  the  temperature  at  which  the  decom- 
position of  the  saccharate  commences  :— 


One  litre 

contains — 

Sp.  gr.  of 
the  mono- 
saccharate 

solution 
at  +17-5°. 

t 
1 

c 

o 

H 

Monosacclia- 

rate, 
CiiHooOnSrO. 

Sugar. 

Strontium 
oxide,  SrO. 

Crvstalline 
strontium  lij- 

droxide, 
HoSrOo.SH-P. 

Corre- 
sponds with 
degrees, 
Brix. 

gi'ms. 

gnns. 

gruis. 

grms. 

0 

28 

4 

21-80 

6 

60 

16 

93 

01775 

4 

51 

2 

30 

2 

23-18 

7 

02 

18 

00 

01892 

4 

81 

4 

32 

0 

24-56 

7 

44 

19 

07 

02000 

5 

08 

6 

33 

9 

26-03 

7 

87 

20 

21 

02119 

5 

37 

8 

35 

7 

27-41 

8 

29 

21 

28 

02231 

5 

65 

10 

37 

5 

28-79 

8 

71 

22 

35 

02344 

5 

93 

12 

39 

5 

30-32 

9 

18 

23 

54 

02469 

6 

24 

14 

41 

6 

31-93 

9 

67 

24 

79 

02600 

6 

56 

16 

43 

8 

33-62 

10 

18 

26 

10 

02738 

6 

90 

18 

46 

2 

35-46 

10 

74 

27 

53 

02888 

7 

27 

2ii 

48 

6 

37-31 

11 

29 

28 

9fi 

03038 

7 

64 

22 

51 

2 

39-31 

11 

89 

30 

51 

03200 

8 

03 

24 

53 

9 

41-38 

12 

52 

32 

12 

03369 

8 

44 

26 

56 

7 

43-53 

13 

17 

33 

79 

03544 

8 

87 

28 

59 

7 

45-83 

13 

87 

35 

58 

03731 

9 

32 

30 

62 

7 

48-13 

14 

57 

37 

37 

03919 

9 

77 

'32 

65 

8 

50-51 

15 

29 

39 

21 

04113 

10 

24 

34 

69 

3 

53-20 

16 

10 

41 

30 

04331 

10 

76 

36 

73 

2 

56-18 

17 

02 

43 

62 

04575 

11 

34 

38 

77 

5 

59  -49 

18 

01 

46 

19 

04844 

11 

98 

40 

82 

3 

63-18 

19 

12 

49 

05 

05144 

12 

69 

42 

87 

8 

67-40 

20 

40 

52 

33 

05488 

13 

50 

44 

93 

8 

72  01 

21 

79 

55 

90 

05863 

14 

37 

46 

100 

7 

77-31 

23 

39 

60 

01 

06294 

15 

37 

48 

109 

7 

84-21 

25 

49 

65 

38 

06856 

16 

67 

50 

121 

9 

93-58 

28 

32 

72 

65 

07619 

18 

40 

52 

124 

3 

103-10 

31 

20 

80 

04 

08394 

20 

]4 

54 

147 

0 

112-85 

34 

15 

87 

61 

09188 

21 

91 

56 

162 

9 

125-05 

37 

85 

97 

08 

10181 

24 

08 

58 

185-1 

142  -10 

43  00 

110  -31 

1  11569 

27-06 

D.  B. 


Preparation  of  Potato  Starch.  (Dingl.  pohjt.  J.,  248,  381.) — 
Nitjkowski  has  made  a  scries  of  comparative  tests  on  the  cultivation 
of  potatoes.  He  found  that  the  recent  heavy  rains  have  reduced  the 
total  yield  of  potatoes  by  about  25  per  cent,  of  the  average  of  the 
last  ten  years.  Thirty-seven  varieties  were  examined,  the  yield 
ranging  from  9697  kilos,  per  5000  square  meters  (coutaiuiug-  19'16 
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pel'  cent,  starch,  equal  to  1858  kilos.)  to  4167  kilos,  (containing  16"38 
per  cent,  starch,  equal  to  683  kilos,  starch  per  5000  square  meters). 
The  so-called  "alcohol  potatoes"  proved  to  be  the  most  mealy  and 
richly  flavoured.  The  yield  was  7500  kilos,  per  5000  square  meters 
(containing  19'26  per  cent,  starch,  equal  to  1445  kilos.). 

Marker  states  that  potatoes  rich  in  starch  should  be  used  for  seed. 
Samples  of  a  Saxon  variety  of  potatoes  were  analysed,  and  a  great 
difference  was  found  in  the  amount  of  starch  present.  In  expe- 
rimenting on  the  effects  of  different  manures  on  the  potato,  it  was 
shown  that  the  produce  was  increased  with  potassium  salts,  especially 
the  chlorides,  whilst  the  amount  of  starch  was  diminished.  Marker 
strongly  condemns  the  manufacture  of  starch  without  the  utilisation 
of  the  refuse  water  for  the  irrigation  of  meadows  and  arable  land,  as 
this  water  contains  valuable  fertilisers. 

According  to  Saare.  the  great  loss  in  the  manufacture  of  starch  is 
due  to  the  want  of  efficient  disintegrating  machines,  D.  B. 

Experiments  with  Nielsen  and  Petersen's  Centrifugal  Sepa- 
rator. By  W.FLEisCHMAXN(_BiefZ.  Geutr.,  1883,411 — 415). — A  descrip- 
tion of  the  machine  and  some  results  of  working  with  it ;  the  yield  of 
cream  is  good  ;  and  rate  of  revolution  being  but  1600  revolutions  per 
minute  against  4232  revolutions  in  the  Laval  separator,  there  is  con- 
siderably less  danger  of  accident.  In  eight  experiments,  where  the 
temperature  of  the  milk  was  gradually  increased  from  5°  to  40°,  the 
fat  left  in  the  skim  milk  decreased  from  0'8508  in  the  first  to  0"222!> 
in  the  eighth,  which  the  author  takes  to  prove  the  beneficial  influence 
of  a  temperature  of  40".  Suggestions  are  made  for  improvements  oi- 
additional  appliances,  but  would  not  be  understood  without  a  long- 
description.  J.  F. 

Comparison  of  Various  Systems  of  Butter-making.  By  N". 
Fjord  and  others  (Bied.  Genfr.,  1883,  415 — 416). — The  authors  have 
for  a  year  compared  five  different  systems  of  butter-making :  the  ice 
process ;  cooling  by  water  at  10° ;  churning ;  and  the  centrifugal 
machine  of  Nielsen  and  Petersen.  The  yield  from  all  processes 
varied  considerably,  bitt  the  centrifugal  showed  the  best ;  and 
whereas  the  average  of  the  ice  process  required  27'5  lbs.  of  milk  to 
make  1  lb.  of  butter,  the  centrifugal  required  3  lbs.  of  milk  less. 

J.  F. 

Faults  in  Butter  Manufacture.  By  Otto  (Bied.  Centr.,  1883, 
417). — The  author  draws  attention  to  certain  precautions  which 
should  be  taken  not  only  in  butter-making,  but  with  the  milk  from 
which  butter  is  made,  as  many  mistakes  do  not  show  themselves 
until  after  the  butter  has  been  stored  some  time. 

Cows  should  not  be  irrationally  fed  ;  they  should  not  be  constantly 
fed  on  one  material,  but  on  various  descriptions  of  fodder  in  reasonable 
variety.  The  milk  of  old  cows  which  is  slightly  bitter  should  only  be 
used  in  moderate  proportion  with  other  milks.  Ventilation  of  stables 
must  be  carefully  attended  to,  the  cows  kept  clean,  and  the  milk 
quickly  removed  from  the  stable  lest  it  should  acquire  a  bad  flavour. 
The  locality   of  the   dairy  should  be   carefully  attended   to.     A  free 
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current  of  fresh  air  sliould  play  around  it,-  and  tlie  floor  should  not  oe 
made  of  a  porous  material,  such  as  bricks.  The  cleansing  of  the 
vessels  is  of  the  greatest  importance.  The  rancidity  of  butter  is  fre- 
quently due  to  want  of  attention  to  this  ;  they  should  be  cleaned  with 
soda,  steam,  &c.  The  souring  of  the  cream  should  not  be  continued 
longer  than  24  hours,  or  the  butter  will  have  a  slightly  bitter  taste. 

J.  F. 

Fixing  Indigo  on  Cotton.  By  Schlieper  andBAUM  (Chem.  News, 
48,  64 — G5). — For  this  purpose,  the  indigo  is  ground  up  for  two  days 
with  caustic  soda  and  water  ;  it  is  then  mixed  with  a  mixture  of  British 
gum,  maize  starch,  water,  and  caustic  soda,  and  the  whole  heated  at 
55°  in  a  water-bath,  well  stirred,  and  cooled  immediately.  The 
colour  ought  now  to  be  gelatinous,  and  is  printed  on  the  cloth,  which 
is  prepared  with  glucose  and  well  dried.  The  dyed  cloth  is  then 
steamed  for  10 — 15  minutes.  Light  or  dark  shades  are  obtained  by 
using  more  or  less  indigo  with  more  or  less  soda.  The  onli/  good 
resist  is  precipitated  sulphur,  and  thickening.  A  yellow  resist  is 
formed  with  cadmium  chloride,  precipitated  sulphur,  and  thickening. 
A  red  resist  is  made  of  red  liquor,  tin-crystals,  calcined  starch,  and 
precipitated  sulphur.  TAght  blue,  the  cloth  prepared  with  glucose,  is 
printed  with  caustic  soda,  thickened  with  dextrin  and  maize  starch, 
steamed  for  15  seconds,  and  padded  with  indigo  colour.  In  using  the 
red  resist,  the  soda  must  be  removed,  or  the  cloth  must  be  passed  into 
ammonium  chloride.  An  indigo  colour  is  easily  discharged  on  Turkey- 
reds.  For  a  Turkey-i'ed  mordant,  heat  gelatinous  alumina  with  caustic 
soda,  add  water,  neutralise  with  hydrochloric  acid,  and  add  more  water. 
For  padding,  this  mixture  is  also  used  in  a  more  dilute  form  ;  it  is 
dried  and  aged  on  the  cloth,  then  passed  through  lukewarm  chalk 
water,  which  converts  the  sodium  into  calcium  aluminate.  This  mor- 
dant can  withstand  the  action  of  sulphuric  acid  without  losing  much 
of  its  depth,  and  on  this  property  the  production  of  indigo  discharge 
styles  is  founded.  For  the  production  of  indigo  Turkey-red,  the  cloth 
previously  mordanted  for,  or  dyed  with  alizarin,  is  saturated  with 
glucose.  The  indig'o  is  now  printed  on,  the  fabric  steamed,  washed, 
exposed  to  the  air  for  a  few  minutes,  passed  into  sulphui'ic  acid  (8°  B.) 
for  about  20  seconds,  washed,  passed  into  weak  sodium  carbonate,  and 
again  washed.  The  red  pieces  are  soaped  at  a  boil,  the  alizarin  is 
dissolved,  and  the  blue  colour  appears.  To  obtain  white  on  Turkey- 
red  or  indigo-blue,  a  dark  blue  and  strong  soda-lye  are  printed  on 
before  proceeding  as  indicated,  or  a  strong  lye  is  printed  on  the  Turkey- 
red  mordant,  then  steam,  dry,  and  print  on  the  indigo. 

D.  A.  L. 

Process  for  preparing  a  Mineral  White.  (Dingl.  poh^t.  J., 
248,  260.) — According  to  Cobley,  a  solution  of  magnesium  sulphate 
is  converted  into  magnesium  chloride  by  the  addition  of  calcium 
chloride.  10  per  cent,  of  aluminium  chloride  are  then  added.  Cal- 
cium hydroxide  throws  down  a  white  precipitate  from  the  mixed  solu- 
tion. A  cheaper  white  is  obtained  by  precipitating  a  solution  of  the 
corresponding  sulphates  with  calcium  hydroxide.  D.  B. 
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Photographic  Investigations  of  the  Ultra-Violet  Spark 
Spectra  emitted  by  Metallic  Elements  and  their  Combina- 
tions under  Varying  Conditions.  By  W.  jST.  Hartley  (Chem. 
Neivs,  48,  195 — 196). — It  has  been  slio^vn  (Brit.  Assoc.  Jour.,  1882) 
that  the  spectra  of  metallic  solutions  are  the  same  as  those  from 
metallic  electrodes,  the  principal  difference  being  that  short  lines  in 
the  spectra  from  the  metals  become  long  in  the  spectra  from  solutions, 
whilst  very  short  lines  sometimes  disappear,  as  for  example  in  the 
case  of  zinc.  This  is  probably  due  to  the  solution  not  being  able  to 
contain  a  sufficient  quantity  of  metal  to  yield  an  image  of  them  : 
thus  the  very  short  lines  of  the  aluminium  spectrum  are  not  repro- 
duced in  solutions  of  the  chloride  unless  the  solutions  are  extremely 
concentrated.  With  regard  to  the  short  lines  being  lengthened  by 
moistening  iridium  electrodes  with  calcium  chloride,  it  has  now  been 
shown  that  moistening  with  water  has  the  same  effect :  hence  the  sup- 
position that  a  chloride  of  the  metal  was  formed  is  untenable.  The 
.ery  short  lines  in  the  zinc  spectrum  are  also  lengthened  by  moisten- 
ing the  electrodes  with  water.  This  variation  in  the  spectra  appears 
to  be  due  to  the  cooling  action  of  the  water  on  the  negative  electrode, 
since  heating  the  electrodes  produces  a  reverse  result.  Carbon  gives 
two  spectra  in  air  when  dry,  and  a  third  when  moistened  with  water; 
the  three  have  been  photographed,  but  cannot  be  exactly  described 
without  maps.  Numerous  experiments  have  been  tried  to  determine 
which  non-metallic  elements  are  capable  of  yielding  spark  spectra 
when  they  are  combined  with  metals.  Chlorides,  bromides,  iodides, 
sulphides,  nitrates,  sulphates,  selenates,  phosphates,  carbonates,  and 
cyanides  yield  none.  Hydrochloric  acid  solutions  of  arsenites, 
arsenates,  and  antimonates  yield  spectra  of  arsenic  and  antimony 
respectively,  and  solutions  of  borates  and  silicates  yield  characteristic 
spectra  (see  below)  of  the  non-metallic  constituents  ;  even  if  sodium 
salts  are  employed  no  metallic  lines  appear  in  the  case  of  borates,  and 
with  silicates  only  the  strongest  sodium  line  (\  =■  3301)  is  visible, 
even  in  concentrated  solutions. 

Spark. 


Boron 

Silicon 

(wave-lengths). 

(wave-lengths) 

3450-1 

2881-0 

2497-0 

2631-4 

2496-2 

2541-0 

25281 

2523-5 

2518-5 

2515-5 

2513-7 

2506-3 

2435-5 
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ra  lines 
Dewar) 
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Spark. 

Arc. 

2881-0 

2541-0 

— 

2528-2 

2528-1 

2523-6 

2523-9 

2518-7 

2518-8 

2515-8 

2515-8 

2514-0 

25141 

2506-3 

2506-6 

2478-3 

2434-8 

I 
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It  will  be  observed  that  these  silicon  lines  are  identical  with  those 
(annexed  table)  attributed  by  Liveing  and  Dewar  (Proc.  Boy.  Soc, 
33,  403)  to  carbon,  and  from  many  hundred  spectra  taken  between 
graphite  poles  it  is  apparent  that  in  the  arc  spectrum  carbon  yields 
but  one  line  (2478"3  wave-length)  in  the  ultra-violet. 

The  ultra-violet  spectrum  of  beryllium  has  been  obtained  from  the 
solution  of  its  chloride,  and  the  following  lines  were  observed : — 


WaTC-lengths. 

Description. 

33201 

Strong,  sharp. 

3129-9 

Very  strong,  extended, 

2G49-4 

Strong,  sharp. 

2493-2 

Strong,  sharp. 

2477-7 

Strong,  sharp. 

From  these  observations  and  the  general  grouping  of  the  lines,  the 
author  feels  inclined  to  regard  beryllium  as  the  first  member  of  the 
dyad  series  to  which  barium,  calcium,  and  strontium  belong.  Keasons 
are  given  for  not  classing  beryllium  with  other  metals. 

D.  A.  L. 

Production  of  Electricity  by  Condensation  of  Aqueous 
Vapour.  By  S.  Kalischer  (Ann.  Phys.  Chem.  [2],  20,  614 — 620). 
— The  production  of  electricity  by  condensation  of  aqueous  vapour 
presents  a  problem  of  considerable  meteorological  importance  as 
regards  the  origin  of  atmospheric  electricity.  It  is,  however,  pro- 
bable that  the  production  of  electricity  observed  is  in  most  cases  due 
to  the  friction  between  the  water  particles  and  the  condensing  surface. 
In  this  paper  the  problem  is  examined  experimentally  by  means  of  an 
apparatus  which  permitted  the  condensation  of  aqueous  vapour  by 
cooling.  It  consisted  essentially  of  a  series  of  beakers  filled  with  ice, 
and  covered  externally  with  tinfoil ;  the  beakers  were  placed  on  a 
plate  of  galvanised  iron  connected  with  a  quadrant  electrometer,  and 
the  whole  combination  was  enclosed  in  a  metallic  box.  Although 
deviations  of  the  needles  of  the  electrometer  were  observed,  yet 
they  were  of  the  same  magnitude  and  direction  whether  the  beakers 
were  filled  with  ice  or  not ;  and  secondly,  they  were  sometimes  in  one, 
and  sometimes  in  the  other  direction. 

Other  experiments  are  described  in  which  air  was  compressed  in, 
and  then  allowed  to  expand  from  a  vessel  resembling  the  electric  egg, 
the  metallic  stopcock  of  which  was  in  connection  with  a  quadrant 
<:'lectrometer.  But  in  this  case,  although  a  pressure  of  25  atmospheres 
was  used,  and  the  aqueous  vapour  fell  in  the  form  of  fine  dew  on 
releasing  the  pressure,  yet  there  was  no  development  of  electricity. 

V.  H.  V. 

Measurement  of  the  Quantity  of  Electricity  produced  by  a 
Zamboni's  Pile.  By  E.  Riecke  (Atm.  Phys.  Chem.  [2],  20,  512— 
524). — This  paper  contains  a  series  of  determinations  in  absolute 
measure  of  the  quantities  of  electricity  produced  by  three  Zamboni's 
piles  containing  a  large  number  of  platinum  plates  interposed 
between  strips  of  silk.  A  long  series  of  tables  of  those  quantities 
obtained  on  days  of  different  relative  humidity  are  given,  and  formulas 
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for  their  calculation  as  well  as  for  difPerences  of  potential  are  also 
quoted.  V.  H.  V, 

Influence   of  Galvanic    Polarisation    on    Friction.     By  K. 

Waitz  (Ann.  Phys.  Clievi.  [2],  20,  285-303).— In  1874  Edison 
noticed  that  the  friction  between  a  metallic  and  a  porous  plate 
moistened  with  some  conductinp^  liquid,  was  diminished  when  an 
electric  current  was  sent  through  this  combination  from  the  porous  to 
the  metallic  plate.  Further  changes  in  the  friction  are  produced  by 
variations  in  the  intensity  of  the  current.  This  fact  has  been  prac- 
tically applied  in  the  construction  of  telephones  and  electromoto- 
graphs. 

In  this  memoir  the  phenomenon  is  more  completely  investigated. 
The  apparatus  consists  in  the  main  of  a  clay  cylinder  filled  with 
acidulated  water,  and  enclosed  within  a  glass  vessel  filled  with  water 
of  the  same  concentration.  A  platinum  foil  is  introduced  into  the 
inner,  and  a  strip  of  glass  in  the  outer  vessel,  on  which  a  small 
platinum  foil  is  stretched  ;  this  latter  is  connected  with  a  mechanical 
arrangement  whereby  the  platinum  foil  on  the  glass  strip  can  be 
pressed  against  the  clay  cylinder  with  various  degrees  of  pressure. 
The  whole  arrangement  is  enclosed  in  circuit  with  two  Daniell's  cells, 
a  metallic  arrangement  to  measure  the  degree  of  pressure,  and  a 
rheostat  to  vary  the  intensity  of  the  current.  In  many  experiments 
it  was  found  that  the  friction  between  the  platinum  and  the  porous 
cell  is  materially  diminished  when  the  intensity  of  the  current  is 
sufficient  to  decompose  the  acidulated  water. 

As  the  contact  of  the  platinum  and  the  clay  was  not  found  to  be 
sufficiently  perfect,  a  polished  glass  cylinder  was  substituted.  The 
alteration  of  friction  between  glass  and  various  metals,  platinum, 
palladium,  gold,  and  nickel,  introduced  into  such  solutions  as  sulphuric 
acid,  potash,  and  soda,  and  potassium  ferrocyanide  was  carefully 
examined  :  in  the  original  memoir  extensive  tables  are  given  of  the 
results  obtained  in  the  course  of  the  investigation.  As  a  general  result 
it  may  be  stated  that  there  is  a  diminution  of  resistance  when  the 
metallic  plate  is  the  anode,  but  an  increase  when  the  plate  is  the 
kathode,  and  the  intensity  insufficient  to  decompose  the  electrolytic 
liquid.  This  latter  fact  is  contrary  to  the  experience  of  Koch,  who 
found  no  alteration  in  the  case  of  the  kathode.  As  the  diminution  of 
resistance  appears  only  when  bubbles  of  gas  appear  at  the  surface  of 
the  plate,  it  appears  probable  that  the  occlusion  of  the  gas  by  the 
electrode  is  the  cause  of  the  phenomenon.  Another  hypothesis  is  that 
the  formation  of  an  electric  double  stratum,  called  forth  by  the  polari- 
sation on  the  surface  of  the  electrodes,  alters  the  external  friction 
between  the  metallic  surface  and  the  glass  on  the  one  hand,  and  the 
glass  and  the  liquid  on  the  other. 

Further  experiments  Avill  decide  between  these  two  hypotheses, 
but  the  writer  inclines  to  the  latter.  V.  H.  V. 

Relations  between  Coefiicients  of  Friction  and  Galvanic 
Conduction.  15y  E.  Wiedemann  (Aim.  rinjs.  Chem.  [2],  20.  537— 
538). — In  connection  with  a  remark  of  G.  Wiedemann  ou  certain  rela- 
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tions  existing  between  coefficients  of  friction  and  galvanic  conduction, 
and  the  theoretical  deductions  drawn  therefrom,  a  series  of  investiga- 
tions has  been  made  on  this  point.  However,  in  order  to  prove  how 
far  these  relations  hold  good,  the  author  examined  solutions  of  crys- 
talline zinc  sulphate  in  water  and  aqueous  glycerol  of  various  concen- 
trations. The  coefficients  of  friction  were  measured  by  Spring's 
apparatus,  those  of  conduction  by  a  Wheatstone's  bridge. 

Ratio  of  coeiBcient  Ratio  of  coefficient 

of  friction  of  conduction 

Strength  of  solution    f * ^  ,' * ^ 

ZnSO^THsO.  In  water.     In  glycerol.  In  water.         In  glycerol. 

1  per  cent 1  687  1  12"1 

2  ,,         1  29-8  1  9-52 

5       „         1  6-5  1  3-68 

These  numbers  show  that  the  ratios  existing  between  the  co- 
efficients of  friction  and  conduction  are  not  simple,  and  further  that 
the  nature  of  the  solvent  and  also  its  concentration  exert  a  most 
marked  influence  on  them.  V.  H.  Y. 

Galvanic  Temperature  Coefficient.  By  V.  Stouhal  and 
C.  Baros  {Ann.  Pliys.  Chem.  [2],  20,  525 — 536). — Previous  researches 
have  not  established  any  differences  of  specific  resistance  as  factors  of 
the  temperature  corresponding  to  known  differences  of  composition 
of  various  forms  of  iron  and  steel.  It  appeared,  however,  probable  to 
the  writer  that  iron,  whose  coefficient  of  resistance  varies  according 
to  its  degree  of  hardness  and  temper,  should  also  possess  various 
temperature  coefficients.  In  this  connection  it  has  been  shown  by 
Matthiessen  and  Vogt  that  the  temperature  coefficients  of  platinum- 
silver  alloys  decrease  with  the  proportion  of  platinum ;  like  dif- 
ferences have  been  observed  by  the  authors  in  the  case  of  German 
silver.  Similarly  it  is  to  be  expected  that  iron,  containing  various 
proportions  of  carbon,  which  may  function  as  the  second  metal, 
should  display  similar  variations.  Experiments  were  accordingly 
made  on  steel  tempered  at  various  "heats,"  and  specimens  of  bar  and 
pig-iron. 

In  the  case  of  steel  the  temperature  coefficient  of  the  steel  varies  as 
its  coefficient  of  resistance  continuously  with  the  hardness  of  the 
steel,  and  decreases  with  increase  of  the  temperature  at  which  it  is 
tempered. 

The  experiments  of  Matthiessen  and  Vogt  on  bar-iron,  and  those 
quoted  in  this  memoir  on  pig-iron,  show  that  the  temperature  coeffi- 
cient varies  with  the  proportions  of  carbon,  and  further,  that  the 
specific  resistance  of  the  latter  is  far  greater  than  that  of  the  hardest 
steel. 

The  above  observations  point  to  a  marked  analogy  existing  between 
alloys  and  steel  in  their  galvanic  relations,  and  to  a  general  law  that 
in  all  cases  of  homogeneous  substances  differences  of  specific  resist- 
ance cause  similar  differences  of  temperature  coefficients,  increments 
of  the  former  corresponding  to  diminutions  of  the  latter.  In  alloys 
it  is  the  small  proportion  of  added  metal  which  raises  the  specific  re- 
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sistance,  in  steel  the  carbon  produces  the  same  effect.  It  is  also  most 
probable  that  the  magnetic,  as  the  galvanic,  temperature-coefficients 
vary  with  the  degree  of  hardness  in  the  same  way. 

Other  experiments  are  also  promised  on  the  analogy  existing 
between  alloys  and  steel  as  regards  their  physical  properties. 

V.  H.  V. 

Dependence  of  the  Boiling  Point  on  Pressure.  By  G.  W. 
A.  Kahlbaum  (Ber.,  16,  247G— 2484).— It  has  usually  been  assumed 
that  a  diminution  of  pressure  of  1  cm.  lowers  the  boiling  point  1". 
Experiments  made  in  an  apparatus  in  which  the  pressure  could  be 
kept  constant  whilst  a  considerable  amount  of  liquid  distilled,  showed 
that  this  assumption  is  quite  erroneous.  The  experiments  wei-e 
mainly  for  pressures  of  5 — 100  mm.  The  nature  of  the  variations  is 
best  shown  by  the  results  obtained  with  some  of  the  fatty  acids. 


Formic  acid. 

Propionic  acid. 

Butyric  acid. 

mm. 

Boiling 

Sp.  K. 

mm. 

Boiling 

Sp.  E. 

mm. 

Boiling 

Sp.  R. 

Pressure. 

point. 

Pressure. 

point. 

Pressure. 

point. 

24-84 

21-8° 

0-1071 

21-31 

56-5° 

0-112 

10  06 

63-5° 

0-131 

27-66 

22-6 

0-1065 

22-46 

57-6 

0-111 

21-48 

75-2 

0171 

32-58 

24-6 

0  104 

31-34 

63-5 

0-104 

31-94 

81-4 

0-110 

41-40 

27-9 

0  101 

41-70 

68-8 

0-098 

43-12 

87-5 

0  103 

49-66 

30-5 

0-099 

44-20 

69-2 

0-098 

48-90 

89-8 

O-lOl 

74-54 

37-6 

0  092 

47-30 

70-4 

0-09? 

760  -00 

161-5 

760-00 

100-6 

— 

760 -00 

139-4 

— 

— 

— 

— 

From  these  results  it  will  be  seen  that  the  variations  are  peculiar 
to  each  substance  and  pressure.  The  figures  in  the  third  column  of 
the  tables  give  the  ratio  of  the  diminution  of  boiling  point  to  diminu- 
tion of  pressure  (from  the  boiling  point  at  760  mm.),  termed  by  the 
author  the  specific  remission.  On  obtaining  by  means  of  curves  the 
specific  remission  for  0  mm.  pressure,  it  appears  that  for  the  sub- 
stances experimented  w^ith  (lower  fatty  acids,  alcohols,  andanhvdrides) 
a  difference  in  the  composition  of  CHj  corresjionds  ivitlt  a  difference  of 
0-01  in  the  specific  remission  for  0  mm.  j^ressure.  A.  J.   G. 

Heat  of  Combination  of  Carbon  and  Oxygen.  By  A.  Boillot 
(Compt.  rend. ,97,  400 — 491). — Thermochemical  investigations  should 
determine  the  quantity  of  heat  due  to  each  individual  constituent 
entering  into  combination  or  being  liberated  by  decomposition,  but, 
up  to  the  present  the  determinations  made  measure  only  the  sum  or 
the  difference  of  the  effects  due  to  the  different  constituents.  In  the 
combination  of  carbon  and  oxygen,  how  much  heat  is  developed  or 
absorbed  by  the  carbon  and  oxygen  respectively  ?  Let  A  be  the  heat 
developed  by  the  combination  of  2  vols,  of  oxygen  (weighing  2-666) 
\\ith  2  vols.*  of  carbon  vapour  (weighing  1)  to  form  2  vols,  of  car- 

*  The  volume  ratios  and  weights  are  given  as  in  the  original  pnpi-r. 
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bonic  anhydride  (weighing  3"666),  B  the  heat  developed  by  1  vol.  of 
oxygen  combining  with  2  vols,  of  carbonic  oxide  to  form  2  vols,  of 
carbonic  anhydride,  then  A  —  B  will  be  the  heat  developed  by  the 
union  of  1  vol.  of  oxygen  with  2  vols,  of  carbon  vapour  with  forma- 
tion of  2  vols,  of  carbonic  oxide.  Let  x  be  the  heat  absorbed  by  the 
unit  weight  of  carbon  passing  into  the  state  of  vapour  occupying 
2  vols.,  then  A  —  B  +  a;  will  be  the  heat  furnished  by  1  vol.  of 
oxygen  combining  with  2  vols,  of  carbon  vapour  to  form  2  vols,  of 
carbonic  oxide,  and  A  —  B  +  «  =  B,  w^hence  x  =  2B  —  A. 

Using  6  grams  of  diamond,  the  results  will  be  A  =  47  cal.,  A  —  B 
=  12-9  cal.,  B  =  341  cal.,  and  x  =  21-2  cal.  A  +  x  =  68  2  cal. 
will  be  the  total  heat  furnished  by  the  combination  of  2  vols,  of 
oxygen  (weighing  16  grams)  with  2  vols,  of  carbon  vapour  (weighing 
6  grams)  to  form  2  vols,  of  carbonic  anhydride  (weighing  22  grams). 
Of  these  68'2  cal.,  21"2  cal.  are  absorbed  by  the  carbon. 

C.  H.  B. 

Sodium  Alcoholates.  By  De  Forceand  {Covipt.  rend.,  97,  108 — 
111). — The  heats  of  solution  of  the  three  known  alcoholates  in  water 
at  20°  are  as  follows  : — 

aHamO,  solid  +  13-47  cal. 

C2H5NaO,2C..H60,  solid  +  10-46     „ 
C2H5NaO,3C.,H60,  solid  +  1234     „ 

and  the  heats  of  formation  are  therefore — 

2C2H6O,    liquid,  +  Na.,0,    solid,   =   C.HsNaO, 

solid,  +  HoO  liquid develops   +  34-70  cal. 

CoHfiO,  liquid +  NaHO,  solid,  =  CoHjNaO,  solid, 

+  H2O  liquid „         +     0-25    „ 

It  would  appear,  therefore,  that  the  heat  of  formation  of  sodium 
alcoholate  from  sodium  hydroxide,  like  that  of  sodium,  glycollate,  is 
practically  nil. 

C.HsN-aO,    solid  +  2aHeO,    liquid,  = 

C.HsNaO.'iC^HeO,  solid develops   +     8-06  cal. 

C.HjNaO,    solid  +  3C2H60,   liquid,  = 

C.,H5NaO,3C2H60,  solid „         +    8-64    „ 

CVH3NaO,2CoH60,  solid   +   CoHeO,  liquid,  = 

C2H5NaO,3C2EeO,  solid „        +    0-58    „ 

A  considerable  proportion  of  this  development  of  heat  is  due  to  the 
solidification  of  the  alcohol.     The  inverse  reactions  give — 

C.>H5NaO,  solid  +  H3O  liquid  =  C2H6O  liquid,  +  NaHO 

solid +   1-19  cal. 

CoH5NaO,2CnH60,  solid,  +  HoO  liquid  =  SC^HeO  liquid 

+  NaHO,  solid -  6-82    „ 

C2H5NaO,3C.,H60,  solid  +  H2O  liquid  =  4C2H6O  liquid 

+-  NaHO,  soHd -  7-44    „ 

The  decomposition  of  the  alcoholates  by  water  in  excess  takes  place 
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by  reason  of  the  development  of  heat  which  accompanies  the  hydration 
of  the  two  products  of  the  reaction,  a  development  which  amounts  to 
+  17'78  or  +  19"78  cal.,  according  as  the  amount  of  alcohol  is 
SCaHgO  or  4C2H6O.  From  these  data  it  follows  that  CjHsO  liquid 
+  Na  solid  =  C.HsNaO  solid  +  H  gas  develops  -f  32-13  cal.,  a 
number  very  similar  to  that  developed  by  the  action  of  sodium  on 
water.  Dii-cct  determination  of  the  heat  developed  by  the  action  of 
sodium  in  a  large  excess  of  alcohol  gives  the  heat  of  solution  of 
the  anhydrous  alcoholate  in  excess  of  alcohol  as  12'65  cal.,  a  value 
closely  approaching  the  heat  of  solution  of  sodium  hydroxide  by 
water. 

These  results  show  that  water  and  alcohol  have  almost  equivalent 
functions  with  respect  to  sodium  and  sodium  oxide.  Tliis  fact  and  the 
dissociation  of  the  secondary  hydrates  and  alcoholates  explain  the 
equilibrium  which  is  established  in  liquids  containing  alcohol,  water, 
and  sodium  oxide.  C.  H.  B. 

Aqueous  Solution.  By  J.  A.  Groshans  (Ann.  Phys.  Chem.  [2], 
20,  492 — 512). — The  sp.  gr.  of  an  aqueous  solution  of  1  mol.  of  a 
substance  in  4  mols.  of  water  can  be   expressed  by  the  interpolation 

formula  a  =  1  +  -— — -.,  in  which  a  is  the  molecular  weight  of 

18(A  +  \)'  ^ 

the  substance,  18  that  of  water,  a  is  a  constant,  and  X  =  — -,  where 

18/3 

/Sis  another  constant.  In  this  communication,  certain  relations  exist- 
ing between  aa  for  the  haloid  salts  and  the  nitrates  of  certain  metals 
are  brought  out.  Thus,  for  example,  the  differences  of  the  values  for 
oca  for  the  iodide  and  bromide  of  strontium  is  equal  to  the  difference 
between  the  same  values  for  the  iodide  and  bromide  of  magnesium. 
The  same  difference  exists  between  the  values  for  the  bromides  and 
chlorides  of  magnesium  and  cadmium.  A  few  examples  are  quoted 
below : — 

Value  for  aa.  Value  for  aa. 

Srio 283-85  Mgla 22693 

SrBr2    211-37  MgBrz 15238 


72-48  74-55 


MgBro 152-38  CdBr^   226-93 

MgCIz 78-47  CdCl,    152-38 


73-91  74-53 

Hence  it  follows,  for  these  salts,  that  R(l2  —  Brj)  =  R(Br2  —  CL 
=  I2  —  Br,  =  Brj  —  CI2  =  73-80.  Similarly  these  dijferences 
for  aa  are  the  same,  not  only  for  the  non-metallic  but  also  for  the 
metallic  radicles.  Thus  Pb  —  Ba  (aa)  =  Cd  —  Mg  (aa)  =  7248  to 
74-55  :  so  also  Ba  —  Sr  =  Sr  —  Ca  =  4315.  A  series  of  analogous 
differences  is  quoted  in  this  memoir,  derived  not  only  from  the  above 
formula,  but   also  from   modifications  of  it  in  which  other  constants 
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are  introdnced.  The  compounds  more  especially  investigated  are  the 
halogen  acids  and  their  salts  together  with  the  nitrates  of  the  alkaline 
earth  and  the  magnesium-zinc-cadmium-group.  V.  H.  V. 

Specific  Gravity  of  Normal   Salt  Solutions.    By  C.  Bender 

{An7i.  Phys.  Ghem.  [2],  20,  560 — 578). — Valson  has  noticed  (Compt. 
rend.,  73  and  77)  certain  differences  existing  between  the  sp.  grs.  of 
metallic  salts  containing  1  gram  of  salt  in  1  litre.  For  example,  there 
is  a  constant  difference  between  the  sp.  grs.  of  the  potassium  and 
ammonium  salts,  whatever  be  the  non-metallic  radicle  associated  with 
them,  and,  conversely,  there  is  a  constant  difference  between  the 
sp.  grs.  of  the  chlorides  and  nitrates,  whatever  be  the  metallic  radicle. 
So  that  to  each  metallic  and  non-metallic  radicle  there  can  be  assigned 
a  certain  value  or  modulus  with  which  it  may  be  said  to  enter  into 
solution.     The  following  table  explains  the  above  statement : — 

CI.  Br.  I. 

K 10444  1-0800  1-1135 

NHi 1-0157  1-0520  1-0847 


0-0287 

0-0280 

0-0288 

K. 

Na. 

NH4. 

N03 

....   1-0591 

1-0540 

1-0.307 

CI 

. . . .   1-0444 

1-0396 

1-0157 

0-0147  0-0144  0-0150 

If,  then,  the  sp.  gr.  of  one  salt,  preferably  that  of  ammonium  chlo- 
ride as  the  lowest,  be  taken  as  a  standard,  then  the  sp.  gr.  of  other 
salts  can  be  deduced  from  it  by  means  of  the  equation  d  =  da  +  wj 
-\-  rris,  in  which  da  is  the  sp.  gr.  of  ammonium  chloride,  and  tut.ms  the 
moduli  of  the  metallic  and  non-metallic  radicle  respectively.  Valson 
has  also  observed  that  similar  relations  exist  between  the  refraction 
equivalent  of  the  metallic  salts. 

From  these  facts,  the  following  general  law  may  be  deduced : — 
Elements  or  radicles,  entering  into  combination,  are  endoived  with 
certain  physical  constants  ivhich  are  independent  of  the  chemical  nature 
of  the  resultant  compounds. 

It  is,  however,  pointed  out  that  these  observations  were  restricted 
to  salt  solutions  of  the  same  strength,  and  presupposes  the  same 
coefficient  of  expansion  for  each  of  the  salt  solutions. 

In  this  paper  these  observations  are  extended  to  solutions  contain- 
ing one  or  more  molecules  of  salt;  it  is  shown  that  the  modulus  (vide 
supra)  divided  by  the  number  of  molecules  in  solution  is  a  constant. 
This  statement  is  explained  by  the  table  below,  in  which  fi  represents 
the  number  of  molecules  and  A  the  modulus : — 


/*• 

NH4CI. 

KCl. 

A. 

ti 

NaCl. 

A. 

fi 

1.. 

1-0157 

1-0444 

287 

287 

1-0401 

244 

244 

2.. 

1-0308 

1-0887 

579 

289 

1-0788 

480 

240 

3.. 

1-0451 

1-1317 

866 

289 

1-1164 

713 

238 
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A  series  of  analogous  examples  of  a  large  number  of  metallic  salts 
is  given  in  the  original  memoir ;  some  of  the  values  for  the  modulus 
in  -Yolos  units  at  0°,  deduced  from  various  experiments,  are  given 
below  : — 

Metal.  A.  Element  or  Radicle.      A. 

NH4 0  CI 0 

K 289  Br    378 

Na     238  NO3. 163 

Li 78  (804 206 

|Ba 735  e2H302 -15 

^Sr 500 

^Mg 210 

^Mn 356 

^Zn 410 

^Pb 1087 

From  these  data  the  following  will  be  the  general  equation  for 
calculating  the  sp.  gr.  of  a  salt  solution  containing  /i  molecules  in 
solution  :  djii  =  d{fi)a  +^(mi,  +  w,),in  which  da,  mi,,  and  rus  represent 
the  same  values  as  in  the  equation  above.  Attention  is  drawn  to  the 
general  interest  attached  to  these  relations,  and  to  their  wider  appli- 
cation to  the  more  complicated  organic  combinations.  Y.  H.  V. 

A  New  Liquid  of  High  Specific  Gravity,  Refraction  Equiva- 
lent, &C.  By  C.  RoHRBACH  (Ann.  Phjs.  Chem.  [2],  20,  169—174).— 
Schaffgotsch,  Church,  and  Klein  have  proposed  various  liquids  of 
high  sp.  gr.  for  the  practical  separation  of  minerals.  In  the  present 
memoir,  a  solution  of  the  double  salt  of  barium  and  mercuric  iodide 
is  recommended  for  this  purpose,  which  forms  a  highly  refractive 
golden-coloured  liquid  of  sp.  gr.  3575  to  3'588.  It  boils  at  about  145°, 
evolving  with  the  steam  red  vapours  of  mercuric  iodide.  It  has  the 
advantage  that  it  neither  decompose  carbonates,  nor  absorbs  carbonic 
anhydride  from  the  air,  but  leadily  takes  up  water.  Tables  are 
given  of  various  minerals  which  may  be  separated  by  means  of  this 
liquid.  The  follo>ving  refraction  values  for  Fraunhofer's  lines  were 
obtained : — 


C.  D.  E. 


nF-nC 
nC.     • 


Barium  mercuric  ^ 
iodide  sp.  gr.  =  )>     1-7754       17930       1-8065       1-8488        0-409 
3-564  .... 


i 


G  and  the  following  Fraunhofer's  lines  could  not  be  measured,  owing 
to  strong  absorption  in  the  violet.  The  high  dispersive  power  of  the 
liquid  is  also  shown  by  the  well-defined  separation  of  the  two  D  lines 
nl)i  and  wUj.  This  liquid  may  possibly  be  available  for  other 
mineralog^cal  and  physical  investigations.  V.  H.  V. 

Compressibility  of  Gases.  By  E.  H.  Amagat  (Ann.  Chim.  Phi/s. 
[5],  28,  456 — 464). — The  author  contradicts  Cailletet's  statements 
(Ann.  Chim.  Fhys.   [5],  19),  (1)  that  mercury  absorbs  oxygen  at   the 
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ordinary  temperature ;  (2)  that  glass  manometers  are  distended  by- 
pressure  to  sucli  an  extent  as  to  affect  the  acenracy  of  the  author's 
determinations  of  the  compressibility  of  gases  (ibid.  [4],  29). 

w.  c.  w. 

Compressibility  of  Air  and  Carbonic  Anhydride  at  20 — 300° 
under  1  to  8  Atmospheres'  Pressure.  By  E.  H.  Amagat  (Ann. 
C/nm.  Phijs.  [o],  28,  464 — 480).— In  order  to  avoid  the  disturbing 
influence  arising  from  the  tension  of  the  vapour  of  mercury,  a  special 
apparatus  was  constructed  in  which  the  gas  does  not  cotne  into  imme- 
diate contact  with  the  mercury  during  the  determination. 

Air  obeys  Marriotte's  law  under  a  pressure  of  8  atmospheres  at 
temperatures  between  20^  and  300°. 

Carbonic   anhydride   deviates   from    the   law,    but    the   deviation 

diminishes  as  the  temperature  increases,  e.'7.,the  value  of     ,      at  50° 

p  V 

to  300°  under  different  pressures  is  shown  in  the  following  table : — 


Pressure  cm. 

50°. 

cm. 

100°. 

cm. 

200°. 

cm. 

300°. 

74 
147 
291 

1  -0037 
1  -0075 
1 -U113 

72 
143 

282 

1  0027 
1  -0051 
1  -0085 

71 
141 
250 

1  -0009 
1  -0025 
1  -0041 

72 
113 

287 

1  -0003 
1-0015 
1-0017 

w.  c.  w. 

Compressibility  of  Rarefied  Air,  Hydrogen,  and  Carbonic 
Anhydride.  By  E.  H.  Amagat  (A»)i.  Ghim.  Fhjs.  [5],  28,  480— 
499). — Gases  appear  to  obey  Marriotte's  law  under  low  pi'essures. 
Under  very  slight  pressures,  the  errors  of  experiment  are  too  great  to 
permit  any  conclusions  to  be  deduced  from  the  determinations. 

w.  c.  w. 

Condensation  of  Carbonic  Anhydride  by  Glass.  Bv  R. 
BoNSEN  {Ann.  Phys.  Chevi.  [2],  20,  5i5— 560).— The  thickness  of 
the  layer  of  carbonic  anhydride  condensed  on  the  surfaces  of  the 
glass  is  so  small,  that  a  very  extended  surface  is  required  for  exact 
measurement  of  the  amount  of  gas  so  condensed.  The  best  material 
for  the  examination  of  this  phenomenon  is  ordinary  glass-wool  ;  the 
sample  used  in  the  course  of  the  investigation  was  of  such  a  degree  of 
fineness,  that  150  grams  occupied  a  space  of  100  c.c,  corresponding 
with  a  thread-length  of  62  geographical  miles,  and  exposing  a  surface  of 
23  square  metres.  Its  sp.  gr.  was  2-5056.  In  the  original  paper  the 
determinations  on  which  these  figures  are  based  are  given  at  length. 
A  quantity  of  this  glass-wool  was  introduced  into  a  gas  apparatus, 
which  was  filled  with  perfectly  dry  carbonic  anhydride,  and  the 
experiment  continued  for  three  years,  observations  being  made  from 
time  to  time. 

The  following  results  are  arrived  at: — (1)  The  gas  condensation 
does  not  reach  a  fixed  point,  even  after  several  years ;  (2)  during  the 
continuation  of  the  experiment,  notwithstanding  instantaneous  or 
continual  changes  of  temperature  and  pressure,  no  giving  up  of  the 
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carbonic  anhydride  was  observable  ;  (3)  within  temperature  of  +  23° 
to  —  8°  a  rise  of  tempei-ature  produces  an  acceleration,  a  fall  a  corre- 
sponding retardation  of  the  absorption.  In  the  three  years  5'135  c.c. 
of  carbonic  anhydride  under  standard  conditions  were  absorbed  by 

1  square  metre  of  the  glass  wool. 

The  results  of  these  experiments  are  in  direct  contradiction  to 
others  on  the  same  phenomenon;  this  discrepancy  is,  however,  due  to 
the  fact  that  in  former  experiments  the  phenomenon  was  supposed 
to  be  finite  and  not  continuous. 

As  the  chemical  affinity  of  the  silicic  anhydride  for  the  basic  sub- 
stances in  the  glass  is  greater  than  that  of  the  carbonic  anhydride, 
the  supposition  of  a  combination  of  the  latter  with  the  glass  is  pre- 
cluded ;  thus  it  appears  that  the  carbonic  anhydride  is  condensed  as 
such.  The  long  continuation  of  the  phenomenon  can  be  explained 
by  an  imperfect  interpeuetration  of  the  glass  by  the  molecules  of  the 
liquid  carbonic  anhydride.  Further  experiments  will  be  required  to 
prove  whether  after  a  sufficiently  long  interval  of  time  this  interpeue- 
tration becomes  a  sufficiently  diminishing  quantity ;  when  this  point 
is  reached,  the  conditions  remaining  the  same,  neither  condensation 
nor  evaporation  of  the  liquid  carbonic  anhydride  would  take  place, 
although  either  one  or  the  other  might  be  caused  by  a  change  of  the 
conditions.  It  would  thus  be  not  altogether  impossible  that  for  every 
series  of  temperatures  there  would  be  a  corresponding  series  of  levels 
of  the  layer  of  the  carbonic  anhydride. 

It  was  further  found  by  experiment  that  atmospheric  air  behaves 
towards  a  glass  surface  exactly  as  carbonic  anhydride. 

V.  H.  V. 

Similarity  of  the  Behaviour  of  Ultramarine  in  a  very  fine 
State  of  Division  to  that  of  Metallic  Sulphides  in  the  Colloidal 
State.  By  P.  Ebell  (Ber.,  16,  2429— 2432).— Ultramarine  in  a  very 
finely  divided  state,  as  it  is  obtained  by  grinding  and  elutriation  in  the 
course  of  its  manufacture,  shows  great  similarity  in  behaviour  to  the 
colloidal  metallic  sulphides  described  by  Spring  (Abstr.,  1883,  904). 
The  finer  parts  viiU  remain  suspended  in  pure  water  for  months ;  the 
liquid  passes  unaltered  tlu-ough  several  thicknesses  of  Swedish  filter 
paper,  does  not  show  any  sign  of  turbidity  when  examined  in  a  layer 

2  cm.  thick,  and  on  evaporation  leaves  the  ultramarine  in  a  lustrous 
layer  on  the  walls  of  the  vessel.  Microscopic  examination  (  x  120O) 
shows  only  points  appearing  partly  colourless,  partly  pale  blue  by 
transmitted  light,  deep  blue  by  reflected  light.  The  addition  of  small 
quantities  of  salts,  &c.,  to  the  liquid  causes  the  separation  of  the 
ultramarine  :  on  washing  with  pm-e  water  or  very  great  dilution, 
the  ultramarine  passes  again  into  suspension.  The  author  regards  it 
a.s  doubtful  if  the  copper  sulphide  in  the  so-called  colloidal  state  is 
really  in  solution  in  Avater,  or  whether  it  is  not  rather  in  suspension 
in  a  state  of  division  far  finer  than  that  in  which  ultramarine  can  be 
obtained  by  mechanical  means.  A.  J.  G. 

Specific  Volumes  of  Liquid  Substances.  By  H.  Kopp  (Ber., 
16,  245b — 24G0). — The  author  thinks  it  advisable  to  call  attention  to 
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the  fact  that  in  his  original  paper  (Annalen,  96,  155)  the  relations 
between  composition  and  specitic  volume  as  derived  from  the  observa- 
tions then  accessible  were  not  advanced  as  being  the  correct  ones,  but 
only  as  useful  approximations. 

In  comparing  the  calculated  and  observed  volumes,  it  is  necessary 
to  bear  well  in  mind  the  real  nature  of  any  difference :  for  instance, 
taking  methyl  alcohol  (cal.  vol.  40"8,  obs.  42' 1,  diff.  1'3)  and  amyl 
benzoate  (cal.  240  0,  obs.  247-7,  diif.  7'7),  there  is  not,  as  at  first  sight 
appears,  a  much  greater  divergence  in  the  latter  case,  but  in  each 
case  the  difference  is  the  same,  =  3*2  per  cent,  of  the  calculated 
specific  volume. 

The  results  obtained  by  the  later  experiments  with  bodies  whose 
relations  to  one  another  are  now  more  clearly  known,  certainly  show 
less  agreement  with  a  law  of  atomic  volume  than  was  expected  from 
the  earlier  experiments ;  but  the  agreement  of  individual  substances 
with  many  so-called  laws  is  often  more  general  than  absolute. 

A.  J.  G. 
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Critical  Temperature  and  Pressure  of  Liquid  Oxygen.    By 

fe.  Wroblewski  {Compt,  rend.,  97,  300 — 310).- — When  oxygen  is 
liquefied  by  pressure  in  a  bent  tube  surrounded  by  liquid  ethylene 
which  is  caused  to  evaporate  rapidly,  it  is  found  that,  as  the  amount 
of  liquefied  oxygen  increases  so  that  it  rises  above  the  surface  of  the 
ethylene,  the  pressure  necessary  to  continue  liquefaction  gradually 
increases,  and  when  the  liquid  oxygen  rises  to  a  certain  height  in  the 
tube,  the  meniscus  becomes  indistinct  and  finally  disappears.  These 
results  are  due  to  the  fact  that  the  temperature  of  that  part  of  the 
tube  above  the  liquid  ethylene  gradually  increases  as  the  distance 
from  the  ethylene  increases.  The  disappearance  of  the  meniscus  takes 
place  at  a  pressure  of  about  50  atmos.,  and  on  slightly  reducing  the 
pressure  the  meniscus  reappears. 

Carbonic  anhydride  was  liquefied  by  pressure  in  a  tube,  the  lower 
part  of  which  was  placed  in  melting  ice,  whilst  the  upper  part  was 
lieated  to  50°,  the  intermediate  portions  being  of  course  at  inter- 
mediate temperatures.  As  the  liquefied  gas  approached  the  heated 
portion  of  the  tube,  the  pressure  required  to  continue  liquefaction 
gradually  increased  until  at  about  76  atmos.  the  meniscus  disap- 
peared, but  it  reappeared  on  slightly  reducing  the  pressure  and  con- 
sequently reducing  the  volume  of  the  liquid. 

The  disappearance  and  reappearance  of  the  meniscus  in  both  cases 
evidently  takes  place  at  that  part  of  the  tube  which  is  at  the  critical 
temperature  for  the  particular  gas,  and  the  pressure  observed  at  the 
time  of  disappearance  is  the  critical  pressure.  The  critical  pressure 
for  oxygen  is  about  50  atmos.,  and  the  critical  temperature  is 
approximately  —  113°.  C.  H.  B. 
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Critical  Point  of  Oxygen.  By  E.  Sarrau  (Compt.  rend.,  97, 
489 — iOO). — The  critical  pressure  and  temperature  calculated  by 
means  of  Clausius'  formula  from  the  results  of  Amagat's  experiments 
on  the  compressibility  of  oxygen,  are  48'7  atmos.,  and  —  105"4° 
respectively.  These  values  agree  fairly  v?ell  with  Wroblewski's 
determinations  (see  preceding  Abstract).  C.  H.  B. 

Conduct  of  Moist  Phosphorus  and  Air  towards  Carbonic 

Oxide.     By  I.   Rkmskx  and  E.  H.  Keisep.  (CJu/m.  N<^w.-i,  48,  199 

201).  — In  reference  to  the  work  of  Hoppe-Seyler  (Abstr.,  1880,  3), 
Baumann  (ibid.,  1882,  691),  Traube  (ibid.;lS82,  795),  and  Leeds  (ibid!, 
1880,  237),  on  the  existence  of  an  active  form  of  oxygen  distinct  from 
ozone,  the  authors  have  repeated  some  of  the  experiments.  A  repeti- 
tion of  Traube's  experiment  led  the  authors  to  confirm  his  statement, 
viz.,  that  the  oxidation  of  palladium-hydrogen  is  due  to  the  formation 
of  hydrogen  dioxide.  And  again,  several  repetitions  of  Leeds's  and 
Banmann's  experiments,  in  which  great  care  was  taken  to  prevent  the 
mixed  gases  from  inside  the  apparatus  coming  in  contact  with  organic 
matter,  led  the  authors  to  negative  Leeds's  and  Baumann's  conclu- 
sions ;  under  these  conditions  no  oxidation  of  carbon  monoxide  to 
dioxide  took  place. 

In  these  experiments  all  the  stoppers  were  covered  with  water  or 
mercury,  connections  were  made  with  pieces  of  glass  tubing  bent  twice 
at  right  angles,  so  as  to  avoid  india-rubber  joints,  and  all  necessary 
plugs  were  of  asbestos.  In  some  experiments,  the  asbestos  plugs  were 
replaced  by  cotton-wool,  with  the  result  that  the  gas  which  previously 
contained  no  carbonic  aiihydride,  now  precipitated  baryta- water  ;  this 
explains  Leeds's  error.  No  satisfactory  explanation  is  given  of  the 
negative  results  obtained  by  Leeds  and  Baumann  when  no  carbonic 
oxide  was  used.  The  authors  are  of  opinion  that  the  action  of  air 
and  moist  phosphorus  on  carbonic  oxide  furnishes  no  evidence  of  the 
existence  of  the  so-called  active  oxygen.  D.  A.  L. 

Atomic  Refraction  of  Sulphur.  By  R.  Nasini  (Gazzetta,  13, 
296 — 311). — Briihl's  labours  on  atomic  refraction  have  shown  that 
the  same  element  may  have  different  atomic  refractions  according  to 
its  mode  of  union  with  the  other  elements,  but  up  to  the  present  time 
the  atomic  refraction  of  sulphur  in  its  various  compounds  has  not 
been  made  the  object  of  special  study. 

After  noticing  what  has  been  already  done  in  determining  the 
refractive  indices  of  various  sulphur  compounds,  the  author  points 
out  that  the  questions  he  proposes  to  solve  are : 

1.  To  ascertain  the  value  of  the  atomic  refraction  of  sulphur  cor- 
responding with  oxygen,  where  bivalent  sulphur  is  united  with  two 
univalent  groups,  as  in  the  mercaptans. 

2.  Its  atomic  refraction  where  the  two  valencies  of  sulphur  are 
satisfied  by  the  same  carbon-atom. 

3.  To  ascertain  whether  a  variation  in  valency  has  any  influence 
on  its  atomic  refraction,  by  a  study  of  inorganic  sulphides  and  deri- 
vatives of  carbon  acids  in  which  the  sulphur  is  quadrivalent  or 
sexavalent. 
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The  experiments  were  all  made  with  liquids :  these  for  the  most 
part  were  supplied  by  Kahlbaum,  but  were  purified  before  the  deter- 
■minations  wei-e  made.     The  author  employed  the  empirical  formula 

n  —  1 

— -J—  used  by  Landolt  and  Briihl,  as  being  bat  little  affected  by  varia- 
tions of  temperature.     H.  A.  Lorentz  and  L.  Lorenz  have  recently 

w'  —  I 
shown  (Wied.  Ann.,  9,  64,   and  11,   70)  that  the  formula   — t^od 

is  the  correct  expression  for  the  refractive  power  of  a  substance ;  it 
gives  excellent  results,  and  has  also  been  used  by  the  author.  The 
values  for  this  formula,  calculated  by  Landolt  from  Briihl's  nume- 
rous experiments,  are  given  in  the  subjoined  table,  where  Va  and 
1\  represent  the  atomic  refractions  of  the  elements  with  respect  to 
the  line  a  of  the  hydrogen  spectrum,  and  with  respect  to  the  con- 
stant A  of  Cauchy's  formula  as  functions  of  the  old  formula  — -, — ; 
and  r'a  and  r\  the  same  values  for  the  new  formula. 


Carbon  C 

Hydrogen  H 

Oxygen  (alcoholic)     O'    

„       (aldehydic)  O"   

Chlorine  "  CI 

Increment  for  each  double  bond 


n-l 

d   • 


5-0 
1-3 

2-8 
3-4 
9-8 
2-4 


4-86 
1-29 
2-71 
3-29 
9-53 
2-110 


(«2  +  2,)d' 


2-48 
1-04 
1-58 
2-34 
6  02 
1-78 


2-43 
102 
1-56 
2-29 
5-89 
1-59 


The  determinations  of  the  refractive  index  were  nearly  all  made  at 

20°  with  a  spectrometer  of  Bartels  and  Diederichs,  by  the  method  of 

minimum  deviation,  using  the  lines  a,  /3,  and  7   of   the    hydrogen 

spectrum  and  the  D  sodium  line.     The  sp.  gr.  of  the  substance  was 

determined  at  20°,  referred  to  water  at  4",  reducing  it  to  a  vacuum  by 

m, 
means  of  the  formula  dt±=^  —  (2—X)-\-\,  where  m  is  the  weight  of  the 

w 

substance  at  a  temperature  t,  w  that  of  the  water  at  the  same  tempe- 
rature, and  \  the  mean  density  of  the  atmosphere. 

The  substances  examined  were  ethyl  mercaptan,  EtHS  ;  ethyl  sul- 
phide, EtjS ;  ethyl  bisulphide,  Et2S2 ;  isobutyl  mercaptan,  C4H9.SH  ; 
ethyl  monothiocarbonate,  OC(OEt)(SEt)  ;  isopentyl  mercaptan, 
CaHn.SH ;  isopentyl  sulphide,  (C3Hn)2S ;  diethyl  dithiocarbonate, 
0C(SEt)2;  carbon  bisulphide,  CS2;  the  compound,  CS(0Et)3;  sul- 
phurous anhydride,  SO2;  and  sulphuric  acid,  H2SO1.  The  results  are 
given  in  three  tables,  and  from  an  inspection  of  them  it  appears  that 
the  atomic  refraction  of  sulphur,  like  that  of  oxygen,  has  two  values, 
according  as  the  two  valencies  are  satisfied  by  two  different  univalent 
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groups,  as  in  mercaptan,  &c.,  or  by  the  same  carbon-atom  as  in  carbon 
bisulphide.     These  two  values  are  as  follows  : — ■ 


» 

»-l 

d    • 

"2-1 

(«2  +  2)(r 

ra. 

>-A. 

r'a. 

7-87 
9-02 

/a. 

14-10 
15-61 

13  -53 
15-09 

7-65 

jj               a  double  bond 

8*84 

In  the  case  of  the  oxygenated  compounds  of  sulphur,  it  would 
seem  that  the  atomic  refraction  has  only  one  value,  although  it  differs 
considerably  from  those  given  above. 

It  is  now  established  that  the  atomic  refraction  of  an  element  may 
vary,  not  only  as  it  is  more  or  less  closely  united  with  other  elements 
— that  is,  by  single  or  double  bonds — but  also  that  the  nature  of  the 
atoms  or  variation  in  the  capacity  of  saturation  of  the  element  may 
greatly  influence  the  value  of  the  refraction-constant.  Comparative 
researches  on  other  multivalent  elements,  such  as  phosphorus  and 
arsenic,  will  no  doubt  throw  light  on  this  most  important  question. 

C.  E.  G. 

Basic  Sulphates.  By  J.  Habermann  (Monatsh.  Chem.,  4,  787). — 
Preliminary  Notice. — The  basic  copper  sulphate,  6CuO,2S03,5H20, 
which  Reindel  obtained  as  a  blue-green  precipitate  on  adding  ammo- 
nia in  sufficient  quantity  to  a  boiling  solution  of  normal  cupric  sul- 
phate (Gmelin- Kraut,  6  Aufl.,  vol.  iii,  p.  628),  is  also  formed  by 
boiling  a  solution  of  the  normal  sulphate  (Pickering,  C.  J.,  1883, 
Abstr.,  853),  and  the  author  of  the  present  notice  has  obtained  it  by 
treating  the  solution  of  the  normal  sulphate  with  ammonia  or  with 
sodium  carbonate  in  certain  proportions. 

Basic  sulphates  of  nickel,  cobalt,  zinc,  and  cadmium  are  formed  in 
like  manner  with  either  of  these  precipitants,  but  the  salts  thus  ob- 
tained are  not  analogous  in  composition  to  the  copper  salt.  Further 
details  are  promised.  H.  W. 

Action  of  Potassium  Permanganate  on  certain  Sulphur- 
compounds.  By  M.  HoNiG  and  E.  Zatzek  {Monatsh.  Chem.,  4,  738 
— 752).— In  this  paper  the  authors  describe  a  large  number  of  expe- 
riments on  the  action  of  potassium  permanganate  on  the  thiosulphates, 
sulphites,  and  sulphides  of  the  alkali-metals,  the  results  of  which  may 
be  summarised  as  follows  : — 

1.  The  thiosulphates  of  the  alkali-metals  are  completely  oxidised 
by  the  permanganate  at  ordinary  temperatures,  only  in  alkaline  solu- 
tion. Whatever  may  be  the  concentration  of  the  permanganate 
solution,  the  complete  oxidation  of  1  part  sodium  thiosulpliate 
(NazSjOsjSHjO)  requires  1'63GG  part  potassium  permanganate.     The 
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composition  of  the  resulting  precipitate  is  best  represented  by  the 
formula  KH.MngOg. 

2.  The  sulphites  of  the  alkali-metals  are  completely  oxidised  at 
ordinary  temperatures  both  in  neutral  and  in  alkaline  solution.  The 
quantity  of  permanganate  required  for  oxidation  of  I  part  by  weight 
of  sodium  sulphite  (NaoSOs)  depends  on  the  concentration  of  the 
permanganate  solution,  being  less  in  proportion  as  that  solution  is 
more  dilute.  The  composition  of  the  resulting  manganese  precipitate 
is  variable,  and  likewise  depends  on  the  concentration  of  the  per- 
manganate solution. 

3.  The  action  of  permanganate  at  ordinary  temperatures  on  the 
mono-  and  poly-sulphides  of  the  alkali- metals  gives  rise  to  sul- 
phuric acid,  trithionic  acid,  and  free  sulphur ;  at  the  boiling  heat  all 
or  nearly  all  the  sulphur  is  oxidised  to  sulphuric  acid.  H.  W, 

Direct  Union  of  Nitrogen  and  Hydrogen.      By  H.  B.  Baker 

(Chern,.  News,  48,  187 — 188). — This  communication  is  a  reply  to 
Johnson  (Trans.,  1881,  128, 130).  The  author  describes  various  expe- 
riments with  Johnson's  and  other  apparatus,  and  ultimately  comes 
to  the  conclusion  that  nitrogen  prepared  from  air,  either  by  the  removal 
of  the  oxygen  by  cold  phosphorus,  or  by  potassium  pyrogallate,  or  by 
hydrogen  in  the  presence  of  warmed  platinum  sponge,  does  not  com- 
bine directly  with  hydrogen  to  form  ammonia.  When,  however,  the 
hydrogen  was  passed  through  a  solution  of  silver  nitrate,  and  subse- 
quently through  three  bottles  containing  a  saturated  solution  of 
ferrous  sulphate,  the  author  always  obtained  a  brown  coloration  in 
the  second  Nessler  tube. 

Note. — Johnson  has  discontinued  the  use  of  silver  nitrate  for  the 
purification  of  his  hydrogen  {Ghem.  Neias,  48,  202).  D.  A.  L. 

Nitrogen  Iodides.  By  A.  Guyaed  (Compt.  rend.,  97,  526 — 531). 
— Nitrogen  iodide  in  contact  with  water  or  aqueous  ammonia  is  as 
sensitive  to  luminous  vibrations  as  to  calorific,  sonorous,  or  material 
vibrations.  When  exposed  to  light,  the  iodide  is  rapidly  decomposed 
with  effervescence  and  gives  off  pure  nitrogen,  ammonium  iodide  and 
a  small  quantity  of  ammonium  iodate  being  also  formed.  In  presence 
of  water,  the  decomposition  usually  terminates  in  a  violent  explosion, 
but  in  presence  of  ammonia  it  proceeds  quietly  to  the  end.  Nitrogen 
iodide  is  as  sensitive  to  diffused  light  as  to  direct  rays,  the  rapidity  of 
decomposition  being  proportional  to  the  intensity  of  the  light.  The 
decomposition  takes  place  equally  well  at  1°,  5°,  10°,  or  the  ordinary 
temperature.  The  infra-red  spectrum  has  no  influence  on  the  decom- 
position, but  the  visible  spectrum  acts  powerfully,  the  maximum 
effect  being  produced  by  the  yellow  rays  and  the  minimum  by  the 
violet. 

Nitrogen  iodide  of  the  composition  NH2  is  decomposed  by  light  in 
presence  of  water,  without  explosion,  in  accordance  with  the  equation 
2NH2I  :=  NH4I2  +  N.  Nitrogen  iodide,  however,  rarely  has  this 
composition,  and  usually  contains  a  greater  or  lesser  proportion  of 
other  iodides.  The  compound  therefore  generally  decomposes  at  first 
in  accordance  with  the  above  equation,  but  explodes  when  the  iodide, 
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NH.J,  begins  to  decompose.  The  decomposition  of  the  typical  iodide 
NHIo,  in  presence  of  ammonia,  takes  place  in  accordance  with  the 
equation  5NHL  +  I2NH3  =  lONHJ  +  7N.  One  and  the  same 
nitrogen  iudide  will  give  off  more  nitrogen  in  presence  of  ammonia 
than  in  presence  of  water ;  in  the  first  case  ammonium  iodide  is 
formed,  in  tlie  second  the  diiodide. 

The  decomposition  of  nitrogen  iodide  in  ammonia  may  be  used 
photometrically  to  determine  the  chemical  and  mechanical  equivalent 
of  light.  The  apparatus  employed  consists  of  a  small  flask  with  a 
long  neck  gi-aduated  in  cubic  centimeters,  and  provided  with  a 
stopper.  The  neck  also  carries  a  side  tube  similar  to  that  of  a  Gay- 
Lussac  burette.  r27  gram  of  iodine  is  placed  in  the  flask,  which  is 
then  completely  filled  with  ammonia  of  22",  carefully  stoppered,  with 
exclusion  of  air  bubbles,  and  exposed  to  light.  1"27  gram  of  iodine 
gives  off  33"5  c.c.  of  nitrogen.  Tlie  final  reaction  is  the  same  whether 
nitrogen  iodide  or  a  mixture  of  iodine  and  ammonia  is  employed,  and 
whether  the  mixture  of  iodine  and  ammonia  is  exposed  to  light  at 
once,  or  time  is  given  for  the  formation  of  nitrogen  iodide.  The 
decomposition  takes  place  in  accordance  with  the  equation  I3NH3 
+  101  =  lONHJ  +  3N. 

Preparation  of  Ammonium  Iodide  and  lodaic. — When  a  mixture  of 
iodine  with  excess  of  ammonia  is  exposed  to  light,  nitrogen  is  given 
off,  the  free  iodine  entirely  disappears,  and  ammonium  iodide  and 
iodate  are  formed.  The  ammonia  is  driven  oft'  and  the  liquid  con- 
centrated, when  the  ammonium  iodide  crystallises  out,  and  the  iodate 
remains  in  solution. 

When  iodine  is  mixed  with  aqueous  ammonia,  part  of  the  iodine 
forms  ammonium  iodide,  and  the  remainder  is  converted  into  nitrogen 
iodide.  Afterwards,  in  presence  of  light  and  an  excess  of  ammonia, 
more  ammonium  iodide  is  formed  and  nitrogen  is  given  off.  The  first 
part  of  the  change  is  chemical,  the  second  photochemical.  The  principal 
reaction  is  represented  by  Odling's  equation  3NH3  +  2Io  =  2NH4I  + 
NH[o.  When  the  iodine  is  in  excess,  ammonium  diiodide  is  formed, 
and  the  nitrogen  iodide  produced  has  approximately  the  composition 
NH3I  ;  with  proper  proportions  of  iodine  and  ammonia,  the  nitrogen 
iodide  has  approximately  the  composition  NHI2 ;  with  an  excess  of 
ammonia,  a  greater  proportion  of  ammonium  iodate  is  formed. 
Nitrogen  iodide  of  the  composition  NHI2  is  but  slightly  afiected  by 
washing  with  pure  water.  Ammonia  added  to  ammonium  diiodide 
furms  nitrogen  iodide  with  the  second  atom  of  iodine. 

Under  ordinary  conditions,  a'(NH40)  +  233(NHtO)  +  I303  = 
NH,0,I05  +  154NHJ  +  lOCNsHJ.s)  +  227HO  +  a;(NH,0),*  where 
.CNH4O  represents  the  excess  of  ammonia  which  must  always  be 
used,  is  the  simplest  equation  which  expresses  the  observed  facts. 
The  formula  N^Hglis  is  approximately  8XHI2.  With  twice  the  excess 
of  ammonia,  about  twice  the  amount  of  ammonium  iodate  is  formed, 
and  the  nitrogen  iodide  consists  mainly  of  NiiHJs,  or  approximately 
3XHI2.  The  forniulfe  given  by  previous  investigators  are  probably 
correct,  but  refer  to  bodies  prepared  under  different  conditions. 

*  This  eqiiation  is  given  exactly  as  it  is  in  the  original,  it  is,  however,  incorrect, 
as  the  two  sides  are  N233,H93i,  1303.0.,.^  =-  ^^35,11937,1305.0.33. 
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Nitrogen  iodides  are  decomposed  even  by  very  dilute  sulphuric, 
hydrochloric,  or  sulphurous  acid,  at  first  with  effervescence,  but 
afterwards  with  violent  explosion.  They  dissolve  in  sodium  thiosul- 
phate,  with  formation  of  sodium  iodide,  ammonium  sulphate,  and  free 
ammonia.  The  free  ammonia  is  that  existing  in  the  nitrogen  iodide ; 
the  ammonium  in  the  ammonium  sulphate  is  derived  from  the 
nitrogen  existing  in  the  nitrogen  iodide  in  the  form  of  triiodamine. 
Nitrogen  iodide  is  partially  decomposed  by  potassium  iodide  in  the 
dark,  with  formation  of  potassium  diiodide  free  from  ammonia,  and  a 
nitrogen  iodide  insoluble  in  the  alkaline  iodide,  that  is,  the  iodide  NHI2 
loses  an  equivalent,  or  part  of  an  equivalent,  of  iodine,  and  yields  a 
new  iodide.  When  exposed  to  light,  however,  the  nitrogen  iodide  is 
completely  decomposed  by  the  potassium  iodide,  and  the  liquid  con- 
tains ammonium  iodide.  Potassium  cyanide  dissolves  nitrogen  iodide 
even  in  the  dark,  with  evolution  of  nitrogen. 

Nifrofjen  Copper  Iodide. — When  an  ammoniacal  solution  of  a  copper 
salt  is  mixed  with  potassium  diiodide,  a  brilliant,  crystalline,  garnet- 
coloured  precipitate  of  the  composition  CuL,2NH.,I  is  gradually 
deposited.  When  dried,  this  compound  is  very  stable,  but  it  is 
entirely  decomposed  by  water,  with  formation  of  ammonium  diiodide, 
and  a  bronze-coloured  cupric  oxyiodide,  Cu02l,  which  is  decomposed 
by  heat  into  black  cupric  oxide,  iodine,  and  oxygen.  The  double 
copper  nitrogen  iodide  is  decomposed  by  aqueous  ammonia,  with  for- 
mation of  an  ammoniacal  solution  of  cupric  iodide  and  a  residue  of 
an  explosive  nitrogen  iodide  free  from  copper.  When  the  double 
iodide  is  heated,  iodine  and  the  products  of  the  decomposition  of 
nitrogen  iodide  are  given  off,  and  a'residue  of  perfectly  pure  cuprous 
iodide  is  left.  When  distilled,  the  double  iodide  yields  cuprous 
iodide,  and  brown,  violet,  and  ammoniacal  vapours.  The  brown 
vapours  condense  to  a  black  product,  decomposed  by  water  with 
formation  of  a  black  crystalline  nitrogen  iodide,  which  resembles 
iodine  in  appearance,  bat  which  differs  from  all  the  other  nitrogen 
iodides  by  dissolving  with  effervescence  in  a  solution  of  potash  or 
soda,  nitrogen  or  hydrogen  being  given  off,  and  a  considerable  quan- 
tity of  ammonia  formed. 

When  Schweitzer's  reagent,  prepared  by  Peligot's  method,  is  mixed 
■with  potassium  diiodide,  a  crystalline  black  double  iodide  of  nitrogen 
and  copper  is  formed,  which  resembles  the  preceding  compound  in  its 
general  properties,  but  yields  an  explosive  cupreous  residue  when 
decomposed  by  washing  with  water.  C.  H.  B. 

White  Phosphorus.  By  I.  Remsen  and  E.  H.  Keiser  (Chem. 
Neics,  48,  201 — 202). — In  course  of  the  experiments  alluded  to  in 
this  vol.,  p.  149,  the  authors  had  a  suspicion  that  the  phosphorus 
with  which  they  were  working  might  have  contained  some  carbon- 
aceous marter.  To  remove  this  the  phosphorus  was  distilled  in  an 
atmosphere  of  purified  hydrogen,  and  the  vapour  condensed  in  cold 
water.  The  distilled  phosphorus  presented  a  peculiar  appearance;  it 
floated  on  the  surface  of  the  water,  forming  a  snow-white  layer,  and 
when  placed  in  warm  water  changed  into  ordinary  phosphorus.  After 
many  exj  eriments  the  authoi  s  found  that  this  vai'iety  of  phosphorus 
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could  be  prepared  in  the  following  manner :  Sticks  of  phosphorus  are 
placed  in  a  tubulated  retort,  the  neck  of  which  is  inclined  upwards, 
and  projects  into  a  donble-necked  globular  receiver,  containino-  a 
layer  of  water  and  ice  1^  in.  deep  in  the  deepest  part.  The  receiver 
is  supported  in  a  vessel  of  cold  water,  and  the  bent  tube,  which  passes 
from  the  other  neck  of  the  receiver,  dips  into  cold  water.  A  glass 
tube  is  fitted  into  the  tubulure  of  the  retort  to  supply  puinfied  hydro- 
gen, which  is  passed  until  the  apparatus  is  filled  with  it;  the  current 
is  then  stopped,  and  the  distillation  proceeded  with  ;  this  is  conducted 
steadily  so  that  the  vapour  as  it  issues  from  the  retort  does  not  con- 
dense to  a  liquid.  In  successful  operations  a  thin  white  cake  is  found 
floating  on  the  water.  The  apparatus  is  allowed  to  cool,  the  retort 
disconnected,  and  the  receiver  with  its  contents  put  under  water  to 
displace  the  hydrogen  and  remove  the  phosphorus ;  if  this  precaution 
is  not  taken,  the  phosphorus  is  liable  to  take  fire,  and  give  rise  to  an 
explosion  of  the  mixture  of  hydrogen  and  air.  White  phosphorus  is 
light  and  plastic  ;  if  it  is  placed  on  bibulous  paper  as  it  dries,  it 
fumes,  melts  without  taking  fire,  and  changes  to  ordinary  phosphorus, 
with  which  its  melting  point  is  identical.  It  is  soluble  in  carbon 
bisulphide,  and  is  not  affected  by  sunlight  so  readily  as  ordinary 
phosphorus  ;  a  sample  after  a  year  became  slightly  yellow,  but  was 
otherwise  unchanged.  D.  A.  L. 

Reactions  of  Gaseous  Hydrogen  Phosphide.  By  A.  Gavazzi 
(Gazzetta,  13,  324 — 325). — On  passing  gaseous  hydrogen  phosphide 
through  a  neutral  aqueous  solution  of  platinic  chloride,  an  ochreous 
yellow  precipitate  of  the  composition  PtPHj  is  obtained :  this  is 
insoluble  in  water  and  hydrochloric  acid.  It  ignites  when  heated  to 
100 — 110°,  or  when  moistened  with  fuming  nitric  acid. 

Arsenic  phosphide,  AsP,  is  formed  by  the  action  of  hydrogen  phos- 
phide on  a  solution  of  arsenious  anhydride  in  hydrochloric  acid. 

An  aqueous  solution  of  potassium  permanganate  absorbs  hydrogen 
phosphide  at  a  low  temperature,  the  reaction  being  represented  by  the 
equations — 

PH3  +  2KMn04  =  K2HPO3  -t-  2Mn02  -f  H.,0 
PH3  +  2KMn04  =  K^HPO*  +  Mn^Os  +  H^O. 

C.  E.  G. 

Preparation  of  Phosphorus  Oxychloride.  By  E.  Dervin 
{Cornpt.  rPHil.,  97,  576 — 578). — When  phosphorus  trichloride  is  mixed 
with  potassium  chlorate  a  violent  reaction  takes  place,  pliosphorus 
oxychloride  and  potassium  chloride  being  formed  in  accordance  with 
the  equation  KCIO3  +  SPCla  =  3POCI3  +  KCl.  This  reaction  may 
be  utilised  for  the  preparation  of  phosphonis  oxychloride.  5U0  grams 
of  pure  phosphorus  trichloride  free  from  uncombiiied  pho.«phorus  are 
placed  in  a  retort  of  750 — 1000  c.c.  capacity,  connected  with  an 
inverted  condenser,  and  160  grams  of  finely  powdered  potassium 
chlorate  is  added  through  the  tubulure  in  quantities  of  about  4  grams 
at  a  time,  care  being  taken  to  wa  t  each  time  until  ebuliition  ceases 
before  adding  more  chlorate.  When  the  whole  of  the  chlorate  has  been 
added,  the  liquid  is  distilled.  The  yield  is  very  satisfactory,  and  the 
oxychloride  contains  but  mere  traces  of  chlorine.  C.   H.  B. 

m  2 


156  ABSTRACTS   OF  CHEMICAL  PAPERS. 

Action  of  Sunlight    on    Phosphorous   Anhydride.      By  A. 

Irving  {Ghem.  News,  48,  173). — The  author  prepared  his  phosphorous 
anhydride  by  passing  a  slow  current  of  dry  air  over  molten  phos- 
phorus, and  found  that  the  product  turned  brown,  and  changed  into 
free  phosphorus  and  phosphoric  anhydride  when  exposed  in  sealed  cubes 
to  direct  sunlight  (compare  Lewes,  Trans.,  1884,  10).  D.  A.  L. 

Boron.  By  A.  Joly  (Gompt.  rend.,  97,  456—458). — The  products 
of  the  reduction  of  boric  anhydride  by  ahiminium  are:  (1.)  The 
boride,  BAl,  which  forms  golden-yellow  hexagonal  lamella),  described 
by  Deville  and  Wohler.  (2.)  The  boride,  BgAl,  which  forms  large 
black  lamellae,  analysed  by  Hampe  (Annalev.,  183,  p.  75).  (3.)  Yellow 
quadratic  crystals  of  adamantine  lusti'e  containing  carbon  and  alu- 
minium. (4.)  A  boron  carbide,  or  more  probably  several  carbides 
formed  by  the  alteration  of  the  preceding  compounds,  at  a  high  tem- 
perature, in  presence  of  carbon  and  excess  of  boric  anhydride.  This 
carbide  forms  small  black  very  hard  crystals,  with  a  bright  metallic 
lustre,  insoluble  in  boiling  nitric  acid.  They  have  a  sp.  gr.  of 
2542  at  17"^,  and  contain  15'7  per  cent,  of  carbon,  corresponding 
with  the  formula  B^C.  C.  H.  B. 

New  Silver  Compounds.  By  T.  Poleck  and  K.  Thummbl  (Ber., 
16,  2435— 2448).— Gutzeit  has  shown  (Pharm.  Zeit.,  1879,  263)  that 
when  gases  containing  arseniuretted  hydrogen  impinge  on  a  piece  of 
filter-paper  moistened  in  its  centre  with  one  drop  of  a  concentrated 
solution  of  silver  nitrate,  the  wet  spot  assumes  a  lemon-yellow  colour, 
whilst  at  the  periphery  a  brownish-black  ring  forms,  which  slowly 
broadens  towards  the  centre  until  the  whole  spot  becomes  black.  If 
the  spot,  whilst  still  yellow,  is  moistened  with  water,  it  blackens  over 
tlie  whole  surface,  and  at  the  same  time  shows  a  strongly  acid  reaction. 
Hydrogen  sulphide,  phosphide,  and  antimonide  give  similar  results. 
The  present  paper  details  experiments  on  the  chemical  nature  of  these 
reactions. 

Hydrogen  sulphide  is  passed  into  a  concentrated  solution  of  silver 
nitrate  (1  part  AgNOs  in  07 — I'O  pai't  water)  kept  constantly  agitated, 
when  a  yellowish-green  precipitate  of  the  formula  Ag.3S,AgN03  is  ob- 
tained. The  supernatant  liquid  has  a  stnmglyacid  reaction,  does  not 
contain  sulphuric  acid,  and  yields  a  consideralale  quantity  of  ammonia 
when  distilled  with  potash.  The  precipitate  can  be  heated  to  180° 
without  decomposition,  and  then  forms  a  dark-green  powder.  It  is 
decomposed  into  silver  nitrate  and  silver  sulphide  by  treatment  with 
water  or  alcohol.  On  oxidation  with  nitric  acid  of  sp.  gr.  ri8  an 
orange-red  coloured  powder  is  frequently  obtained.  This  compound 
is  also  obtained  by  the  action  of  sulphur  on  a  boiling  concentrated 
solution  of.  silver  nitrate,  and  after  puridcation  gave  results  corre- 
sponding with  the  formula  Ag.S,Ag,S04.  It  dissolves  in  boiling 
nitric  acid,  is  decomposed  by  boiling  water  into  silver  sulphide  and 
sulphate,  and  by  cold  hydrochloric  acid  into  silver  sulphide  and 
chloride. 

Arsenic  trihydride  acting  on  dilute  solution  of  silver  nitrate  has 
long  been   known  to  yield   metallic  silver,  arsenious  anhydride,  and 
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nitric  acid ;  with  a  concentrated  solution,  however,  the  reaction  is 
very  different.  The  first  few  bubbles  of  gas  produce  a  deep  lemon- 
yellow  coloi-ation,  no  precipitate  is  formed,  and  the  liquid  acquires 
an  acid  reaction ;  this  coloration  remains  for  one  or  two  days, 
then  the  liquid  becomes  colourless,  silver  is  precipitated,  and  the 
solution  contains  arsenious  nnd  arsenic  acids.  If  a  rapid  stream  of 
arsenic  trihydride  be  passed  into  a  concentrated  solution  of  silver 
nitrate  at  0°,  the  whole  liquid  solidifies  to  a  yellow  crystalline  mass, 
but  rapidly  blackens  from  separation  of  silver.  Many  experiments 
were  tried  to  isolate  the  compound,  but  its  instability  was  too 
great.  Analysis  by  an  indirect  method  pointed  to  the  formula 
AgsAs-SAgNOs. 

With  concentrated  solutions  of  silver  nitrate,  hydrogen  phosphide 
gave  results  exactly  similar  in  appearance  to  those  obtained  with 
arsenic  trihydride.  The  composition  of  the  yellow  precipitate  from 
indirect  determinations  was  AgsPjSAgNOs. 

A  yellow  precipitate  is  also  obtained  by  the  action  of  antimony  tri- 
hydride on  concentrated  solution  of  silver  niti-ite.  It  could  not  be 
isolated,  but  indirect  determinations  gave  the  formula  Ag:jSb,3AgN03. 
Unlike  arsenic,  phosphorus,  and  sulphur,  metallic  antimony  docs  not 
yield  the  double  compound ;  when  it  is  placed  in  a  solution  of  silver 
nitrate,  AgsSb  is  first  formed,  but  is  soon  converted  into  antimonious 
oxide  and  silver.  A.  J.   Gr. 

Silver  Nitrite  and  Ammonia.  By  A.  Retchler  (Ber.,  16, 
2425 — 2428). — On  dissolving  silver  nitrite  in  concentrated  aqueous 
ammonia  heat  is  evolved,  and  the  liquid  soon  deposits  well-formed 
brilliant  yellow  prisms  of  the  formula  AgN02,NH3,  soluble  in  water, 
sparingly  soluble  in  alcohol,  nearly  insoluble  in  ether,  and  melting  at 
70°.  Long-continued  heating  above  the  melting  point  decomposes 
the  compound,  all  the  ammonia  being  expelled,  and  the  residue  con- 
sisting maiidy  of  silver  nitrite.  On  gently  heating  the  compound 
with  ethyl  iodide,  it  yields  silver  iodide,  ethyl  nitriie,  and  ammonia. 

On  heating  the  monammonia  compound  with  alcoholic  ammonia 
and  precipitating  with  ether,  the  diammouia  compound  AgNOi/NHv). 
is  obtained  as  a  white  crystalline  mass,  rapidly  losing  ammonia  on 
exposure  to  air. 

The  finely  powdered  monammonia  compound  rapidly  absorbs 
ammonia  gas,  with  considerable  evolution  of  gas,  and  apparently 
yields  a  triammonia  compound,  AgN02(NH3)3 ;  it  is  readily  soluble 
in  water,  and  rapidly  loses  ammonia  on  exposure  to  the  air. 

A.  J.  G. 

Crystallised  Calcium  Silicophosphate  produced  in  the 
Dephosphorisation  of  Iron.  By  A.  Carnot  and  Richard  {Compt. 
rend.,  97,  31G — 320). — The  slag  formed  in  working  the  Thomas- 
Gilchrist  process  at  Joeuf  (Meurthe-et-Moselle)  has  a  brownish  or 
blackish  colour,  and  is  more  or  less  crystalline,  some  parts  consisting 
of  transparent  crystalline  matter,  which  acts  strongly  on  polaiised 
light,  whilst  other  parts  have  a  reddish  colour,  and  resemble  brown 
haematite.  The  surface  of  the  slag  is  covered  with  black  cr-ystals, 
some  of   which  are  slender  needles,  whilst  others  are  right  rhombic 
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prisms  with  brilliant  faces.  These  crystals  are  frequently  aggregated 
in  columnar  masses,  which  terminate  in  small  vitreous  perfectly 
translucid  blue  crystals.  Similar  blue  crystals  are  found  in  the 
cavities  in  the  slag,  and  appear  to  form  one  of  its  principal  con- 
stituents. These  are  very  constant  in  composition,  but  frequently 
enclose  small  black  needles  or  particles,  which  can,  however,  be 
removed  by  means  of  a  magnet.  The  blue  crystals  have  tlie  com- 
position— 

PjOs  SiOj.         AI2O3.        CaO.  MgO.         FeO.  MnO. 

29-65       12-42       2-76       53-20       traces       1-80      traces     =  99-83. 

Vanadium  could  not  be  detected.  The  numbers  correspond  with  the 
formula  8P205,8Si02,Al203,FeO,36CaO.  Regarding  the  crystals  as 
consisting  essentially  of  calcium  silicophosphate,  the  formula  becomes 
P205,Si02,5CaO  or  CaaPoOg  +  Ca2Si04.  The  composition  of  the 
crystalline  slag  is  variable  ;  it  contains  a  lower  proportion  of  phos- 
phoric acid  than  the  blue  crystals,  and  a  considerable  excess  of  ferrous 
and  manganese  oxides. 

The  calcium  silico-phosphate  crystals  belong  to  the  rhombic  system, 
the  angles  being  wivi  =  113°  10'  and  e'e'  (on  jo)  =:  64°.  They  are 
strongly  doubly  refractive,  and  exhibit  well-marked  dichroism.  When 
the  plane  of  their  optical  axis  is  parallel  with  the  principal  section  of 
the  Nicol's  prism,  they  have  a  cobalt-blue  colour;  when  it  is  perpen- 
dicular, they  are  almost  colourless.  C.  H.  B. 

Presence  of  Yttrium  in  the  Sphene  of  Biellese  Syenite.    By 

CossA  (Gazzetia,  13,  326). — The  author  has  found  yttrium  and  cerium 
in  the  sphene  of  Biellese  syenite  to  the  amount  of  about  2-3  per  cent. 
This  is  an  important  fact,  as  it  affords  additional  evidence  of  the 
analogy  between  the  syenite  of  Biellese  and  those  of  Planceuschen- 
grund  and  Sweden.  Besides  showing  that  substances  exist  in  the 
Alps  which  were  formerly  believed  to  be  exclusively  confined  to 
Northern  Europe,  it  proves  that  these  rare  metals  are  widely  diffused, 
and  their  association  with  calcium  compounds  may  be  important  in 
relation  to  their  valency.  C.  E.  G. 

Separation  of  Gallium.  By  L.  de  Boisbaudran  (Compt.  rend., 
97,  295—297,  and  521— 522).— i^rom  Vanadium.— (l.)  The  feebly 
acid  hydrochloric  acid  solution  is  mixed  with  arsenious  acid  and  an 
excess  of  acid  ammonium  acetate,  and  treated  with  hydrogen  sulphide. 
Vanadium  is  not  precipitated,  but  the  arsenious  sulphide  carries  down 
the  whole  of  the  gallium.  The  precipitate  is  washed  with  water  con- 
taining ammonium  acetate  and  hydrogen  sulphide,  and  treated  with 
aqua  regia.  The  arsenic  acid  is  reduced  with  sulphurous  acid,  and  a 
current  of  hydrogen  sulphide  is  passed  through  the  strongly  acid 
liquid,  when  the  arsenic  is  precipitated  alone,  all  the  gallium  remain- 
ing in  solution.  This  is  the  only  process  which  gives  accurate  results 
when  used  alone,  and  it  is  especially  useful  for  separating  small 
quantities  of  gallium  from  large  quantities  of  vanadium.     (2.)  The 
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solution  is  almost  neutralised  with  ammonia,  mixed  gradually  with  an 
excess  of  ammonium  sulphide,  and  agitated.  Dilute  hydrochloric 
acid  is  then  added  in  considerable  excess  with  constant  agitation,  and 
the  precipitated  vanadyl  sulphide  is  filtered  off  and  washed  with 
dilute  hydrochloric  acid  containing  hydrogen  sulphide.  The  filtrate 
is  boiled  with  aqua  regia  to  destroy  ammonium  salts,  the  nitric  acid  is 
then  expelled,  and  precipitation  repeated  six  or  seven  times.  The 
vanadyl  sulphide  is  also  dissolved  in  aqua  regia,  and  reprecipitated 
several  times.  (3.)  The  liydrochloric  acid  solution  is  made  alkaline 
with  ammonia,  and  boiled  until  the  liquid  is  neutral.  The  precipitate 
is  redissolved  and  reprecipitated  two  or  three  times ;  the  filti-ate  is 
treated  by  method  (1)  in  order  to  separate  the  last  traces  of  gallium. 
(4.)  The  solution  is  mixed  with  sulphuric  acid  and  ammonium  sul- 
phate in  proper  proportions,  and  the  gallium  alum  is  purified  by 
recrystallisation.     The  solution  contains  small  quantities  of  gallium. 

If  the  amount  of  gallium  is  very  small,  process  (1)  is  used ;  if  the 
proportion  of  gallium  is  large,  and  that  of  vanadium  small,  the  greater 
part  of  the  gallium  is  removed  in  the  form  of  alum,  and  the  mother- 
liquid  is  treated  by  the  following  method.  When  the  gallium  and 
vanadium  are  present  in  approximately  equal  proportions,  the  liquid 
is  twice  boiled  with  ammonia  (2),  and  the  filtrate  treated  by  (1). 
The  precipitated  gallium  hydroxide  is  converted  into  alum,  and  the 
mother-liquor  is  again  boiled  with  ammonia.  The  filtrate  is  treated 
by  (1)  :  the  precipitate  is  mainly  converted  into  gallium  alum,  and 
the  mother-liquor  is  finally  treated  by  (1). 

From  Tungsten. — The  tungsten  is  converted  into  alkaline  tungstate, 
and  the  solution  evaporated  almost  to  dryness  at  a  gentle  heat  in  pre- 
sence of  a  considerable  excess  of  hydrochloric  acid,  a  small  quantity 
of  water  is  then  added,  and  the  liquid  again  evaporated  almost  to 
dryness.  The  residue  is  treated  with  a  moderately  large  quantity  of 
very  dilute  hydrochloric  acid,  gently  heated,  and  the  liquid  filtered. 
The  filtrate  is  free  from  tungsten ;  the  traces  of  gallium  in  the 
precipitate  are  removed  by  dissolving  it  in  ammonia,  and  repeating 
the  process. 

From  Phosphoric  Acid. — (1.)  The  gallium  is  precipitated  by  potas- 
sium ferrocyanide  in  presence  of  a  large  quantity  of  hydrochloric  acid, 
and  the  precipitate  is  washed  with  water  strongly  acidified  with 
hydrochloric  acid.  (2.)  The  solution  is  mixed  with  about  one-third 
its  volume  of  strong  nitric  acid,  and  the  phosphoric  acid  precipitated 
by  means  of  ammonium  molybdate,  the  gallium  and  molybdeuum 
being  afterwards  separated  by  the  method  previously  described. 
(3.)  The  feebly  acid  solution  is  mixed  with  arsenious  acid  and 
ammonium  acetate,  and  treated  with  hydrogen  sulphide,  as  described 
above.  C.  H.  B. 

Diffusion  ofVanadium  in  the  Mineral  and  Vegetable  King- 
doms. By  L.  RicciARDi  {Gazzetta,  13,259 — 202). — Alter  a  recapitu- 
lation of  the  results  obtained  by  various  authors  on  the  occurrence  of 
vanadium  in  rocks  and  minerals,  the  author  gives  the  results  of  his 
own  experiments  on  the  existence  of  that  metal  in  volcanic  emana- 
tions ancient  and  modern.     These  are  as  follows,  the  numbers  denot- 


IGO  ABSTRACTS  OF   CHEMICAL  PAPERS. 

ing   the  percentage  of  vanadium  sesquioxide  found   in   the   several 
substances  examined  : — 

Lava  of  Vesuvius  (1868)  0-0063  per  cent. 

(1871).. 0-0075       „ 

(1872)  0-013 

Ashes  from  Vesuvius  (1872)     0105 

Lava  of  Vesuvius  (1881) 0-0081 

Lava  of  Etna  (1669) 0-0102 

„     (1879) 0-0034       „ 

Basalt  of  Pachino 0-006 

Basalt  of  the  Isola  dei  Ciclopi 0-008-i 

Scacchi  has  found  vanadium  in  incrustations  of  the  Vesuvian  lava 
of  1631. 

E.  Bechi  (Atti  della  B.  Accademia  dei Lincei  [3],  3,  403  [1878-79]), 
after  having  found  this  element  in  argillaceous  limestones,  in  schists 
and  in  sands,  has  established  its  presence  in  plants,  especially  in  those 
growing  on  clay  soils. 

The  author  of  the  present  paper  has  also  found  it  in  the  ashes  of 
grasses  growing  on  the  Etna  lava  of  1669,  but  the  proportion  was  too 
small  for  quantitative  estimation.  Its  occurrence  in  plants  may  be 
regarded  as  having  some  relation  to  the  isomorphism  of  vanadic  and 
phosphoric  acids.  H.  W. 

Sulphur  Compounds  of  Molybdenum.  By  G.  Kruss  (Ber.,  16, 
2044 — 2051). — According  to  Berzelius,  molybdenum  forms  not  only 
a  di-  and  tri-  but  also  a  tetra-sulphide,  M0S4,  a  compound  which  would 
point  to  molybdenum  as  possessing  a  quantivalence  of  eight,  and 
would  be  analogous  to  the  uranium  tetroxide.  Tlie  author  has  suc- 
ceeded in  isolating  this  tetrasulphide  by  melting  molybdic  acid  with 
potassium  carbonate,  exhausting  the  melt  with  water,  and  passing 
hydrogen  sulphide  into  the  solution  when  heated  to  the  boiling  point. 
A  black  powder  together  wnth  a  crystalline  substance  separates  out. 
This  mixed  material  is  washed  first  with  cold  water,  then  with  hot 
water  to  dissolve  out  the  molybdenum  di-  and  tri-sulphide,  and  the 
resultant  chocolate-brown  powder  is  heated  in  a  current  of  hydrogen 
sulphide  until  its  weight  is  constant.  The  result  of  the  analysis 
show  that  this  substance  is  molyhdennm  ietras^dpliide. 

The  author  also  describes  a  series  of  compounds  intermediate 
between  the  salts  of  molybdic  and  sulphomolybdic  acids,  which  may 
be  designated  by  the  generic  terra  oxythinmolyhdates. 

Armrionium  orthoxijfhiomolybdnte,  prepared  by  passing  hydrogen 
sulphide  into  an  ammoniacal  solution  of  ammonium  molybdate,  crys- 
tallises in  golden-yellow  needles  of  the  composition  (NH4)2Mo02S2, 
which  was  assigned  to  the  substance  by  Debray.  The  corresponding 
potassium  salt  forms  reddish- golden  needles. 

Besides  the  crystalline  orthoxythiomolybdate,  a  number  of  amor- 
phous oxysnlphomolybdates  are  obtained  by  the  decomposition  of  the 
molybdates  by  the  alkaline  hydrosulpl.ide.  Ammonium  pyroxy- 
thiomolybdate,  prepared  by  decomf)Osing  ammonium  molybdate  with 
ammonium  hydrosulphide,  is  a  reddish-golden  precipitate  having  the 
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composition  HoMo.OiSa  (=  2H2Mo02S2  —  HoS),  which  evidently 
stands  to  orthoxymoljbdate  in  the  same  relation  as  ortho-  to  pyro-phos- 
phoric  acid.  The  corresponding  sodium  salt  is  a  golden  amorphous 
powder. 

Tliiumolybdafes.  —  These  compounds  were  obtained  by  Berzelius 
by  passing  hydrogen  sulphide  into  the  uiolybdates  and  evaporating 
the  liquid  ;  the  substances  formed  by  the  process  are,  however,  far 
from  pure,  owing  to  a  loss  of  hydrogen  sulphide  and  formation  of  the 
oxythiomolybdates.  The  potassium  salt  can  best  be  prepared  by 
fusing  together  potassium  carbonate,  sulphur,  and  a  large  excess  of 
the  natural  molybdenum  sulphide. 

Dithiomolijhdates. — On  passing  hydrogen  sulphide  into  a  solution 
of  potassium  molybdate  containing  a  large  excess  of  free  alkali,  an 
orange-yellow  precipitate  separates  out;  this  has  the  composition 
KgMoaSg,  or  potassium  dithiomulybdate.  V.   H.  V. 

Complex  Inorganic  Acids.  By  W.  Gibbs  (Chem.  Neivs,  48, 
155). — Two  communications  from  the  author  on  this  subject  have 
already  appeared  in  this  Journal  (Abstr.,  1882,  469,  702).  In  these 
communications  only  binary  compounds  have  been  referred  to,  and 
these  can  be  represented  by  the  general  formula  :— 

mn03.nK^0,.pn".,0, 

in  which  m  =  any  even  number  from  10  to  48  ;  R  =  either  molybde- 
num or  tungsten  ;  R'  either  phosphorus  or  arsenic  ;  and  R''  the  basic 
radical.  He  has  now  extended  the  generalisation,  and  states  that  the 
phosphorus  and  arsenic  may  be  replaced  by  vanadium  or  antimony, 
or  possibly  by  niobium  and  tantalum  ;  for  example,  well-defined  and 
beautifully  crystalline  vanadio-molybdates  have  been  obtained  having 
the  formulge : — 

6Mo03,V,05,2Am,0,H.,0  +  4Aq. 
16Mo03,V205,5Ba6,H.,d  +  28  Aq. 

Moreover,  the  group  R'-Os  may  be  replaced  by  the  group  RaOij  as 
As203,Sb..O;),Pj03,  and  probably  V2O3.  Thus  the  formula  of  an  ammo- 
nium phosphoroso-molybdate  is  — 

24Mo03,2P203,5Am20  +  20Aq. 

These  R2O3  compounds  are  converted  by  oxidation  into  the  salts  con- 
taining the  group  RjOs.  Klein  has  described  salts  containing  R3O3 ; 
salts  of  this  class  containing  hypophosphorous  acid  have  also  been 
obtained,  such  as  the  ammonium  hypoijhosphomoljbdate  of  the 
formula  24Mo03,tJPO.,6Am20  +  7Aq.  There  are  a  great  many 
ternary  compounds  of  a  similar  character  containing  molybdic  or 
tungstic  oxide  united  with  two  other  oxides.  A  great  many  have  the 
general  formula,  TJiROgW.R'aOsjf'R  "205./R"20,  in  which  ROs^  molybdic 
or  tungstic  oxide,  Avhd>t  R'-^Os  and  R'Os  =  two  difJerent  oxides  of  the 
same  type;  for  example,  PaOoUnd  V2O5.  It  has  not  as  yet  been  proved 
tliHt  any  two  known  oxides  of  the  type  R2O5  can  enter  together  into 
such  compounds.     The  following  are  some  examples  of  these  salts  : — 
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14Mo03,8V205,P205,8Ain20  +  50Aq. 
48Mo03,V20a,2P205,7Am20  +  30Aq. 
60WO3,V2O5,3P3O5,10Am2O  +  60  Aq. 
16W03,3V206,PA,5Ani20    +  37Aq. 

But  the  compounds  containing  M0O3  or  WO3  in  combination  with 
oxides  of  two  types  are  still  more  numerous.  They  have  the  follow- 
ing general  formulae : — 

mR03,»R'2054)R"203,rR'"20 ; 
mRO,,nR"oOs,pR'20,,TR"'.,0 ; 
viR03,nR'iO„pR'20„rW'iO ; 

in  which  R2O5  may  be  P2O5,  V2O5,  As.Os,  Sb205,  and  probably  Nb205 
and  TajOs,  whilst  R2O3  may  be  B2O3,  P2O3,  V2U3,  AS2O3  Sb203.  The 
author  has  also  prepared  salts  belonging  to  the  ternary  compounds 
with  the  general  formula  7?iR03,TCR'205,pR"02,rR"'02.  None  of  this 
series  containing  R'aOs  in  place  of  R'-^Os  have  as  yet  been  prepared, 

Quarternary  compounds  also  exist,  for  the  author  has  obtained  the 
following  in  well-defined  crystals  .—60WO3,3P2O5,V2O5,VO2,18BaO 
+  iSOHjO,  which  is  reducible  to  the  general  formula: — 

mR02,nR'206,pR"205,?R'"02,rR"'0. 

It  is  evident  that  the  possible  number  of  various  combinations  in  this 
group  is  very  great.  Besides  the  above  types,  the  author  has  obtained 
other  compounds  containing  neither  molybdenum  nor  tungsten  ;  for 
example :  phospho-vanadates,  arseno-vanadates,  and  antimony-vana- 
dates,  which  are  frequently  crystalline,  and  have  the  general  formula 
mtl'205,riR"205,i3R20.  D.  A.  L. 


Mineralogical   Chemistry. 


Bracite  of  Cogne,  Val  d'Aosta.  By  Friedel  (Gazzetta,  13,  278). 
— This  mineral  gave  by  analysis  67'06  per  cent.  MgO,  1'13  FeO, 
29-48  H2O,  and  213  silica  and  insoluble  matter,  total  99-80;  or  de- 
ducting the  silica  and  insoluble  portion:  68-53  MgO,  1-15  FeO,  and 
30-13  water  =  9931,  agreeing  nearly  with  the  formula  MgO,H20  or 
Mg(0H)2,  and  showing  that  this  mineral  is  identical  with  thebrucites 
of  other  localities,  and  in  particular  with  that  of  Hoboken.  Like  all 
other  brucites,  it  is  accompanied  by  serpentine.  H.  W. 

Chemical  Composition  of  Apatites.    By  J.  A,  Yoelcker  (Ber., 

16,    2460— 2464).— The   formula    SCaaCPO^i   +   |  ^^y|-,  usually  as- 

signed  to  apatite,  does  not  appear  to  be  founded  on  direct  determina- 
tions of  all  the  constituents,  but  to  have  been  assumed  on  the  strength 
of  its  isomorphism  with  pyromorphite,  3Pb3(P04)2  +  PbCl2.     In  par- 
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ticular,  the  fluorine  seems  not  to  have  been  estimated,  but  calculated 
from  the  excess  of  lime  beyond  that  required  for  the  phosphate  and 
chloride. 

The  author  has  determined  all  the  constituents  in  several  samples 
of  apatite,  and  finds  that  the  amount  of  fluoride  and  chloride  is 
always  considerably  below  that  required  by  the  above  formula,  but 
that  there  is  an  excess  of  calcium  oxide  present  equivalent  to  the 
deficiency  in  the  haloid  salt,  and  that  apatite  must  therefore  be  repre- 
sented by  the  formula — 

rcacu. 

3Ca3(P04)2  +  1<  CaF2. 
[CaO. 

The  analyses  were  all  made  from  crystals  with  completely  smooth 
and  sharp  faces.  A  and  B  are  Canadian  apatites,  D,  Ea,  E6,  and 
F  Norwegian  apatites  containing  no  fluorine. 


A. 

B. 

D. 

Ea. 

Eb. 

F. 

Ca3P208 

CaF., 

89-36 
4-54 
014 
1-72 
1-95 
0-54 
0  19 
0-41 
0-86 
0-15 
0  04 

0-25 

90-31 
5  03 
0-75 
2-27 

0-24 
0-99 
0  99 

90-93 

2-38 
3-57 
0-20 
0  24 

0-40 
0-92 
0-R4 
0-18 

0-04 

90-14 

1-27 

4-98 

0-25 

1-62 

0-85 
0-34 

1   0-44 

90-14 

1-42 
4-34 

0-22 

1-57 

104 
0-24 

0-34 

89-81 

1-42 

4-36 

0-22 

1-57 
1-04 
0-39 

0-27 

87  96 

CaCla 

3-53 

CaO    

3  68 

CaCOj    

CaSO^    

MgO 

0-25 

Fe^O, 

0-64 

A1,0, 

0-39 

Insoluble  residue 
Water    

Loss  on  ignition 

1-89 
0-14 

A..  J.  G. 

Formation  of  Albite  in  the  Wet  Way.  By  C.  Friedel  and  E. 
Sarasin  (Compt.  rend.,  97,290 — 204). — When  solutions  of  sodium  sili- 
cate and  aluminium  silicate  in  the  proportions  necessary  to  form  albite 
are  heated  together  in  a  strong  steel  tube  at  about  400°,  no  albite  is 
formed,  bu  t  crystals  and  globules  of  analcime  separate  out  in  considerable 
quantity,  a  certain  proportion  of  the  sodium  silicate  and  traces  of  the 
aluminium  silicate  remaining  in  solution.  If,  however,  the  sodium  sili- 
cate is  added  in  excess  to  the  extent  indicated  by  this  experiment,  and  the 
solution  heated  at  about  500°,  crystals  of  albite  are  obtained  identical 
in  chemical  composition  and  physical  properties  with  the  natural 
crystals.  The  crystals  are  sometimes  slender  needles,  sometimes 
shorter  and  thicker  prisms,  and  some  of  them  show  the  usual  albite 
twinning.  When  the  solution  of  sodium  and  aluminium  silicates  is 
mixed  with  potassium  chloride,  the  results  are  somewhat  contradictory. 
In  the  first  experiment,  no  albite  was  formed,  but  crystals  of  quartz 
and  a  quantity  of  small  crystals  apparently  belonging  to  the  cubical 
system  were  obtained.  In  other  experinaents,  however,  both  albite 
and  orthoclase  were  formed  simultaneously,  but  the  two  minerals  did 
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not  crystallise  together.  Albite  is  formed  even  in  liquids  containing' 
four  times  as  much  potassium  as  sodium,  and  sodium  chloride  even  in 
large  proportion  is  apparently  without  effect  on  the  formation  of  the 
mineral.  C.  H.  B. 

Rhodonite  from  Viih.  By  V.  Fino  (GazzeUa,  13,  277).— This 
rhodonite  is  red,  but  is  mixed  with  a  black  substance  difficult  to 
separate,  probably  a  product  of  alteration.  The  rhodonite  has  a 
den.sity  of  3'65,  hardness  5 — 5"6.  It  melts  before  the  blowpipe,  gives 
a  brown  bead  with  borax ;  with  phosphorus  salt  a  bead  which  is 
opaque  when  cold,  and  becomes  red  in  the  reducing  flame.  Its  analysis 
gave- 


Loss  by 

SiOo. 

MnO. 

FeO. 

CaO. 

ignition. 

t4:31 

48-77 

1-53 

4-44 

1-25 

=  100-30 

14-34 

48-64 

1-48 

4-57 

1-23 

=  100-16 

agreeing  nearly  in  composition  with  the  irhodonite  of  S.  Marcel,  in 
which  Ebelman  found  46-37  SiO.,  47-38  MnO,  and  5-48  CaO. 

H.  W. 

Artificial    Production    of   Rhodonite    and    Zephroite.     By 

A.  GoRGK.u  (Compf.  rend.,  97,  320 — 323). — When  a  current  of  hydro- 
gen and  carbonic  anhydride  charged  with  aqueous  vapour  is  passed 
over  a  mixture  of  10  parts  manganous  chloride  and  1  part  precipitated 
silica  fused  at  a  cherry-red  heat,  the  manganous  chloride  is  partially 
decomposed,  yielding  hydrochloric  acid  and  manganous  oxide,  which 
dissolves  in  the  unaltered  nuinganous  chloride  and  is  thus  brought  into 
intimate  contact  with  the  silica.  The  first  product  is  a  bisilicate, 
which  is  obtained  in  small  distinct  rose-coloured  crystals  by  treating 
that  part  of  the  fused  mass  which  is  insoluble  in  water  with  dilute 
hydrochloric  acid  (1  :  2).  If  the  action  of  the  moist  gas  is  prolonged, 
and  the  residue  after  being  washed  with  water  is  treated  with  very 
dilute  hydrochloric  acid  (1  :  50j,  grey  crystals  of  a  normal  silicate 
are  obtained.  In  these  experiments,  the  aqueous  vapour  is  the  active 
agent,  the  hydrogen  or  carbonic  anhydride  simply  preventing  access 
of  air  and  consequent  formation  of  hausmannite.  The  rose-coloured 
crystals  have  the  composition  Si02,MnO,  and  correspond  in  crystal- 
line form  and  other  properties  with  rhodonite ;  the  grey  crystals 
have  the  composition  SiOo,2MnO,  and  correspond  with  tephro'ite. 
The  presence  of  alkaline  chlorides  has  no  effect  on  the  production  of 
these  compounds.  In  presence  of  the  chlorides  of  iron,  magnesium, 
and  calcium,  small  quantities  of  these  metals  are  taken  up,  but- the 
oxygen  ratio  remains  the  same.  The  artificial  crystals  are  about  a 
degree  softer  than  the  natural  crystals.  Both  compounds  are  anhy- 
drous, and  do  not  appreciably  oxidise  in  dry  or  moist  air.  They  melt 
with  difficulty  at  a  bright  red  heat,  forming  a  brown  enamel,  and  they 
dissolve  in  fused  manganous  chloride,  and  are  deposited  in  definite 
crystals  on  cooling.  The  rose-coloured  silicate  when  fused  with  man- 
ganous chloride  in  presence  of  aqueous  vapour,  is  gradually  converted 
into  the  neutral  silicate,  and  the  latter,  when  fusi^d  with  manganous 
chloride  and  silica  out  of  contact  with  air  and  moisture,  is  converted 
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into  an  acid  silicate,  insoluble  in  hydrocliloric  acid.  Hydrochloric 
acid  has  little  action  on  the  rose-coloured  silicate,  but  attacks  the 
neutral  salt  even  when  very  dilute;  sulphurous  acid  also  has  no  action 
on  the  first  compound,  but  dissolves  the  neutral  salt.  Chlorine  water 
blackens  and  partly  dissolves  the  grey  crystals,  but  has  little  action 
on  the  acid  salt.  Saturated  solutions  of  carbonic  anhydride  and 
hydrogen  sulphide  respectively  decompose  the  neutral  salt,  but  have 
no  action  on  the  other.  A  2'8  per  cent,  solution  of  sodium  hydrogen 
carbonate  has  very  little  action  on  the  rose-coloured  salt  at  40 — (iO°, 
but  partially  converts  the  grey  silicate  into  carbonate.  Natural  rho- 
donite behaves  in  exactly  the  same  way  as  the  artificial  product,  and 
it  would  appear  probable  from  these  reactions  that  the  manganese 
cai'bonato,  sulphide,  and  peroxide  found  in  mineral  veins  have  been 
formed  by  the  alteration  of  tephro'ite  rather  than  by  that  of  the  much 
more  stable  rhodonite.  C.  H.  B. 


Meteoric  Dust  and  Analysis  of  the   Soil   of  Sahara.    By 

Tacchini  (Gazzefta,  13,  327). — An  investigation  as  to  the  origin  of  the 
rains  of  sand  and  meteoric  dust  which  fall  in  Italy,  and  especially  in 
Sicily,  shows  that  the  sand  comes  from  Africa,  being  raised  by 
cyclones,  and  carried  into  Sicily  and  Italy  by  the  strong  south-east 
and  south-west  currents.  Tacchini  and  Macagno  are  comparing  these 
powders  with  the  soil  from  the  Desert  of  Sahara.  C.   E.  G. 

Analysis  of  the  Brine-Spring  of  Stoke  Prior,  Worcestershire. 
By  A.  B.  Griffiths  (Chem.  New^,  48,  207).— This  deposit  of  rock- 
salt  is  in  the  lias  ;  the  water  is  pumped  from  a  depth  of  over  300  feet. 
The  following  are  the  results  of  analyses  recently  made  by  the  author, 
which  are  compared  with  results  obtained  by  Northcote  in  1854  : — 

Griffiths  (1883.) 

, ' , 

Northcote  (1854.)  I.  II. 

Per  cent.  Per  cent.  Per  cent. 

Soda 13-7779  137741  13-7752 

Lime 0-1075  0-lii92  0  1085 

Magnesia 0-0165  0  0159  0-0173 

Ferric  oxide trace  trace  trace 

Clilorine    15-4697  15-4620  15-4683 

Phosphoric  acid  ....          trace  trace  trace 

Silicic  acid    trace  trace  trace 

Lithium    —  trace  trace 

Bromine    trace  trace  trace 

Potash  trace  trace  trace 

Sulphuric  acid 0-4888  0-4890  0-4892 

It  contains  2549  per  cent,  sodium  chloride,  the  brine  is  therefore  a 
saturated  solution ;  the  sp.  gr.  is  1-2049  at  24''.  D.  A.  L. 
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Organic    Chemistry. 


Galician  Petroleum.  By  B.  Lachowicz  {Annalen,  220,  188 — 
206). — The  volatile  portion  of  the  petroleum  from  Boryslaw,  in  Galicia, 
boiling  between  30°  and  125°,  contains  the  following  hydrocarbons  : 
— (1)  Isopentane  boiling  at  30°,  which  yields  a  chloride  boiling  at  100° 
Csp.  gr.  0"8703  at  20°) ;  (2)  normal  pentane  boiling  at  37°  (sp.  gr. 
0-62G7  at  14°),  yielding  two  chlorides  boiling  at  106°  and  104°; 
(3)  a  hexane  boiling  at  60°  ;  (4)  hexane  boiling  at  70°  (sp.  gr.  0*6985 
at  14°)  ;  (5)  heptane  boiling  at  99°;  (6)  nonane  boiling  at  148°;  and 
(7)  decane  boiling  at  152°,  and  a  decane  boiling  at  162 — 163°  (sp.  gr. 
0'7324  at  20°)  ;  also  benzene,  toluene,  xylene,  and  mesitylene.  The 
petroleum  does  not  contain  any  defines.  The  author  is  of  opinion 
that  olefines  do  not  occur  ready  formed  in  petroleums,  but  that  they 
are  produced  in  the  process  of  distillation. 

The  relatively  high  sp.  gr.  of  certain  portions  of  the  distillate  of  the 
petroleum,  from  which  the  hydrocarbons  of  the  benzene  series  have  been 
removed,  leads  the  author  to  infer  the  presence  of  the  hydrides  of  the 
aromatic  hydro(!arbons,  e.g.,  hexahydrotoluene  and  hexahydro-iso- 
xylene.  W.   C.   W. 

Some  Paraffins  and  their  Derivatives.  By  B.  Lachowicz 
(^Annalen,  220,  168 — 188). — Diamyl,  CmHjo,  prepared  by  the  action 
of  sodium  on  amyl  bromide  from  commercial  amyl  alcohol,  boils  at 
157'1°,  and  has  the  sp.  gr.  072156  at  22°.  It  is  a  tasteless  liquid, 
having  a  faint  odour.  It  is  soluble  in  12  parts  of  acetic  acid  at  the 
ordinary  temperature,  and  is  miscible  with  alcohol,  ether,  benzene, 
and  chloroform  in  all  proportions ;  it  is  not  attacked  by  sulphuric 
or  nitric  acid.  The  hydrocarbon  ignites  at  53°.  No  bromide  could 
be  isolated  by  the  action  of  bromine  on  diamyl,  as  the  product  splits 
up  into  decylene  and  hydrobromic  acid  on  distillation.  Decylene 
(boiling  at  161"5°)  has  an  aromatic  odour. 

Normal  decane,  obtained  by  the  action  of  sodium  on  a  mixture  of 
octyl  and  ethyl  bromides  diluted  with  benzene,  is  tasteless,  and  almost 
inodorous.  It  boils  at  169'5",  and  ignites  at  55°.  Its  sp.  gr.  at  18° 
is  0'73097.  Dioctyl  (melting  at  19 — 20°)  is  obtained  as  a  bye-product. 
Secondary  octyl  bromide  (sp.  gr.  1-0989  at  22°),  boils  at  188°,  with 
slight  decomposition.     Octylene  boils  at  122*4°. 

When  sodium  acts  on  a  mixture  of  ethyl  bromide  and  secondary 
octyl  bromide,  dioctyl  and  butane  are  formed,  but  decane  is  not  pro- 
duced. Dioctyl  is  a  thick  colourless  liquid,  boiling  at  263°  (sp.  gr. 
0"80011  at  11°).     The  paraffins  are  almost  devoid  of  smell. 

W.  C.  W. 

Butylene  and  its  Derivatives.  By  E.  Puchot  (Ann.  Chiiu.  Phys. 
[5],  28,  507 — 569)  — Butylene  is  most  conveniently  prepared  by 
warming  a  mixture  of  fermentation  butyl  alcohol  (2^  parts),  sulphuric 
acid  (2^  parts),  plaster  of  Paris   (4  parts),  and  potassium  sulphate 
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(1  part).  The  gas  is  passed  thronojh  two  flasks  containino^  milk  of  lime 
or  .soda  ;  it  is  then  dried  over  quicklime,  and  condensed  by  a  freezino- 
mixture.  At  the  ordinary  temperature,  water  absorbs  one-tenih  its 
volume  of  the  gas,  alcohol  36  vols.,  and  glacial  acetic  acid,  62  vols. 
Liquid  butylene  boils  at  —4°.  Its  sp.  gr.  at  —14-2°  is  0-639.  Butyl 
butyrate  and  isotribntylene  are  obtained  in  small  quantities  as  bye- 
pi'oducts  in  the  preparation  of  butylene.  They  are  also  formed  by  the 
action  of  phosphorus  pentachloride  on  butyl  alcohol,  and  butyl 
butyrate  is  produced  on  heating  butyl  alcohol  with  phosphoric  anhy- 
dride. Butylene  is  absorbed  by  sulphuric  acid,  yielding  isotribnty- 
lene boiling  at  180°,  and  a  mixture  of  isomeric  bodies  boiling  between 
172^  and  244°.  Butylene  unites  with  bromine  to  form  the  dibromide 
C4H8Br2,  a  colourless  liquid  boiling  at  153°  (sp.  gr.  at  0°  =  1'8053) ; 
with  hydriodic  acid  it  yields  an  iodide  which  boils  with  decomposition 
at  1U0'25°.  Cold  concentrated  hydrochloric  acid  absorbs  butylene 
with  formation  of  the  tertiary  chloride  boiling  at  55°  (sp.  gr.  08658 
at  0°).  In  diffused  daylight  chlorine  unites  with  butylene  to  form 
the  dichloride  C4HHCI2,  boiling  at  129°.  The  product  of  the  action  of 
alcoholic  potash  on  this  chloride  contains  oxygen.  At  the  ordinary 
temperature  in  direct  sunlight,  chlorine  replaces  4  atoms  of  hydrogen 
in  the  chloride,  yielding  the  compound  C4H4Clfi.  At  a  higher  tem- 
perature, chlorine  expels  two  more  atoms  of  hydrogen  and  C4H2CI6  is 
formed.  The  former  compound  is  decomposed  by  alcoholic  potash  ; 
4  mols.  of  hydrochloric  acid  being  eliminated,  and  C4CI2  produced :  it 
is  an  unstable  liquid,  which  appears  to  boil  above  200°.  Alcoholic 
potash  decomposes  the  chloride  C4H2CI6,  yielding  a  compound  having 
the  composition  (CiCU),^.  W.  C.  W. 

Some  Reactions  of  Tertiary  Alcoholic  Iodides.  By  K.  Bauer 
(Annale)i,  220,  158 — 168). — Tertiary  pentyl  iodide  is  decomposed  by 
water  into  hydriodic  acid  and  ethyl  dimethyl  carbinol.  It  is  also  decora- 
posed  by  methyl  alcohol  at  100°,  yielding  methyl  iodide  and  tertiary 
amyl  alcohol.  Under  similar  treatment  tertiary  butyl  iodide  yields 
methyl  iodide  and  trimethyl  carbinol.  On  heating  a  mixture  of  methyl 
acetate  and  tertiary  butyl  or  amyl  alcohol  for  several  hours,  methyl 
iodide,  acetic  acid,  and  butylene  or  amylene  are  produced. 

W.  C.  W. 

Menthyl  Chloride.  By  G.  Arth  (Gompt.  rend.,  97,  323 — 324). — 
When  an  ethereal  solution  of  menthene  is  treated  with  hydrochloric 
acid  gas,  or  when  menthene  and  a  concentrated  solution  of  hydrochloric 
acid  are  heated  together  in  sealed  tubes  at  120°,  menthene  hydrochloride, 
C,oH,K,HCl,  is  obtained.  It  is  an  oily  liquid,  which  burns  with  a  green- 
edged  flame,  and  cannot  be  distilled  without  decomposition.  When 
boiled  with  water,  it  yields  hydrochloric  acid  and  menthene,  and  when 
heated  with  silver  acetate  in  a  closed  vessel,  it  yields  acetic  acid,  silver 
chloride,  and  menthene,  but  no  menthyl  acetate.  This  compound 
therefore  agrees  in  its  properties  with  the  menthyl  chloride  obtained 
hy  Oppenheim  by  the  action  of  concentrated  hydrochloric  acid  on 
menthol  in  a  closed  vessel,  and  the  author  considers  that  the  two  com- 
pounds are  identical,  just  as  camphene  hydrochloride  and  the  chloride 
obtained  from  borneol  are  identical.     These  last  two  compounds,  how- 
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ever,  appear  to  be  true  hydrocliloric  ethers,  whilst  the  derivatives  of 
menthol  have  no  analojyy  to  the  hydrochlorides  of  terebenthene. 

The  menthene  used  by  the  author  was  dextrogyrate,  unlike  that  of 
Walter,  Oppenheim,  and  Moriya,  which  was  inactive.  C.  H.  B. 

Silver  Nitrocyanide.  By  C,  L.  Bloxam  (Chem.  News,  48,  154). 
— The  author  lias  examined  the  crystalline  compound  obtained  by  dis- 
solving pure  silver  cyanide  in  a  nearly  saturated  boiling  solution  of 
silver  nitrate.  It  is  anhydrous,  and  is  decomposed  by  water  into  silver 
cyanide  and  nitrate.  Analysis  gives  68'09  p^r  cent,  total  silver,  deter- 
mined in  nitric  acid  solution  of  the  compound  ;  22"97  per  cent,  silver 
as  cyanide,  determined  in  residue  from  decomposition  with  water ; 
45"64  per  cent,  silver  as  nitrate,  determined  in  aqueous  extract.  Its 
constitution  is  therefore  AgCy,2AgN03,  and  not  AgN03,2AgCy,  as  is 
generally  supposed.  D.  A.  L. 

Reaction  between  Mercraric  Cyanide  and  Silver  Nitrate  in 
Presence  of  Ammonia.  By  C.  L.  Bloxam  (Chem.  News,  48, 
161). — Wohler  obtained  a  salt  having  the  formula  AgN'0;j,HgCy2  -|- 
2Aq,  from  which,  according  to  Gmelins  Handbook,  alkalis  throw 
down  silver  cyanide,  a  reaction  incompatible  with  the  above  formula. 
The  author  has  investigated  the  subject,  and  his  results  form  the 
substance  of  this  piper. 

When  neutral  solutions  of  mercuric  cyanide  and  silver  nitrate  are 
mixed  together,  the  mixture  becomes  acid,  indicating  the  formation  of 
mercuric  nitrate,  whilst  it  deposits  a  crystalline  double  salt.  The 
same  salt  is  formed  when  precipitated  silver  cyanide  is  dissolved  in  a 
solution  of  mercuric  nitrate.  The  aqueous  solution  of  the  salt  is  pre- 
cipitated by  ammonia  and  by  hydrocyanic  acid,  which  causes  the 
separation  of  silver  cyanide,  indicating  the  presence  of  silver  nitrate 
in  the  salt. 

If  mercuric  cyanide  in  solution  is  added  by  degrees  to  an  ammo- 
niacal  solution  of  silver  nitrate,  a  white,  opaque  and  silky  crystalline 
precipitate  separates.  The  two  precipitates  have  the  same  composi- 
tion, and  the  numbers  from  analysis,  after  corrections  have  been 
made  for  impurities,  agree  with  those  required  by  the  formula 
2HgO,HgCy.,7AgCy  :- 

Ag.  Hg.  Cy. 

Calculated  (for  formula)    . .      4660         36-99         1442 
Found  46-43        37-03        1429 

The  impurities  found  were  0*32  per  cent,  of  ammonia  and  2-11  per 
cent,  nitric  acid.  The  silver  was  determined  as  chloride,  the  mercury 
as  sulphide,  and  the  cyanogen  by  converting  it  into  ammonium  thio- 
cyanate,  and  subsequent  precipitation  with  silver  nitrate.  Both  pre- 
cipitates are  anhydrous,  and  explode  when  heated,  the  opaque  one 
more  violently  than  the  crystalline.  The  filtrate  from  these  precipi- 
tates deposits  silver  cyanide,  and  the  filtrate  from  this  contains  a 
small  quantity  of  silver  and  much  mercury  and  cyanogen. 

The  author  is  therefore  of  opinion  that  in  the  above  experiments 
the  mercuric  cyanide  and  silver  nitrate  are  converted,  at  least  par- 
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tially,  into  silver  cyanide  and  mercuric  nitrate,  and  the  precipitate 
formed  in  the  presence  of  ammonia  is  composed  of  silver  cvanide  and 
mercuric  oxycyanide.  D.  A.  L. 

Influence  of  Asymmetrical  Carbon- atoms  on  the  Ethanes 
Derived  from  Active  Amyl  Alcohol.  By  F.  Just  (Annalen,  220, 
146 — 157). — In  order  to  observe  the  influence  of  asymmetrical  carbon- 
atoms  on  the  optical  activity  of  organic  compounds,  and  to  test  the 
accuracy  of  Le  Bel's  hypothesis  (Bull.  Soc.  Chim.  [2],  22,  337)  the 
author  has  examined  a  series  of  the  derivatives  of  active  amyl  alcohol. 
The  amyl  alcohol  was  prepared  from  fusel  oil  by  Le  Bel's  process. 
Repeated  attempts  to  obtain  the  methylamyl  described  by  Le  Bel 
(ibid.  [2],  25,  545)  proved  unsuccessful,  but  the  following  compounds 
were  investigated.  Isopentane,  boiling  at  30°,  prepared  by  the  action 
of  zinc  and  hydrochloric  acid  on  an  alcoholic  solution  of  active  amyl 
iodide;  mpthyletliylproinjlm ethane,  boiling  at  91°,  from  amyl  and  ethyl 
iodides,  and  diamyl  which  yielded  the  following  results  : — 

Sp.  gr.  [a]. 

Amyl  alcohol,  C.Hs.CHMe.CHo.OH    —  -282 

Amyl  iodide,  C0H3.CHMe.CH  J   1-5425  at  16°  +243 

Ethyldimethylmethane,  C.Hs.CHMej 0-6375  at  13  0 

Methylethylpropyl- 1  (.  g  (.jj^^^  (.jj   (.g.^^^    _    0-6895  at  20  +3-93 

methane    J 

Active  diamyl, C2H5.CHMe.CH2.CH2.CHMe.C2H5  0-7463at22  +8*69 

These  results  confirm  the  accuracy  of  Le  Bel's  hypothesis. 

w.  c.  w. 

/3-Butyl  Glycol.  By  A.  Wuetz  (Compf.  rend.,  97,  473—475).— 
The  action  of  sodium-amalgam  on  a  cold  dilute  slightly  acid  solution 
of  aldol  yields  butyl  glycol,  which  forms  a  thick  perfectly  colourless 
liquid  boiling  at  207 — 208°  under  a  pressure  of  769  mm.,  and  soluble 
in  all  proportions  in  water,  alcohol,  and  ether;  sp.  gr.  at  0°  ^  1-0259. 
It  is  violently  attacked  by  phosphorus  pentachloride,  with  formation 
of  a  small  quantity  of  a  chloride  boiling  at  130 — 135°,  and  another 
product  which  cannot  be  distilled,  but  which  contains  both  chlorine 
and  phosphorus.  Acetic  chloride  also  reacts  violently  with  butyl 
glycol,  forming  hydrochloric  acid  and  an  acetin  which  cannot  be  purified 
from  chlorine  even  by  distillation  with  silver  acetate.  The  same  acetin 
is  easily  obtained  by  heating  the  glycol  at  100°  in  sealed  tubes  for 
several  days  with  6  or  8  times  its  weight  of  acetic  anhydride.  It 
forms  a  colourless  neutral  liquid,  insoluble  in  water,  with  a  feeble 
acetic  odour;  sp.  gr.  at  0°  =  1-055.  It  has  the  composition 
C4H8(^0)2.  When  the  butyl  glycol  is  heated  for  some  time  with  a 
large  excess  of  highly  concentrated  hydriodic  acid  it  yields  butvlene 
di-iodide,  C4HJ2,  probably  CHMel.CHjCH.I ;  sp.  gr,  at  0°  =  2-291. 

That  fraction  of  the  crude  butyl  glycol  which  boils  at  220 — 250° 
under  ordinary  pressure,  contains  a  substance  which  boils  at  160 — 
165°  under  a  pressure  of  15  mm.  It  has  the  same  composition  as 
dialdanic  alcohol,  CuHinOs,  and  is  probably  an  isomeride  of  that 
body.     It  yields  an  acetin.  C.  H.  B. 

vor..  XLVi.  n 
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Fermentation  of  Glycerol  with  the  Bacteria  from  Ammo- 
nium Tartrate.  By  A.  Vigxa  {Gazzetfa,  13,  2^3—296;  Ber.,  16, 
1438). — The  glycerol  (2,200  grams)  mixed  with  a  solution  of  potas- 
sium phosphate  (22  grams)  and  ammonium  tartrate  (44  grams),  is 
diluted  with  water  (40  litres),  and  a  small  portion  of  liquid  containing 
the  bacteria  of  ammonium  tartrate  added ;  this  is  easily  obtained  by 
addincr  to  a  solution  of  ammonium  tartrate  a  small  quantity  of  the  salts 
necessary  to  nourish  the  bacteria,  and  exposing  it  to  the  air  until  they 
have  developed.  The  glycerol  mixture  is  allowed  to  ferment  for  two 
months  at  a  temperature  of  20 — 2-5°,  adding  calcium  carbonate  from 
time  to  time  to  neutralise  the  paraffiu  acids  as  they  are  formed  : 
hydrogen  and  carbonic  anhydride  are  evolved  during  the  whole  time 
that  tiae  fermentation  is  going  on  ;  when  gas  is  no  longer  given  off  the 
liquid  is  distilled  with  excess  of  calcium  carbonate ;  ethylic  alcohol 
(72  grams),  normal  butylic  alcohol  (19(5  grams),  and  an  insignificant 
quantity  of  the  higher  alcohols  pass  over  with  the  aqueous  vapour. 
The  author  has  not  as  yet  examined  the  residuum  containing  the 
calcium  salts.  As  the  yield  of  normal  butyl  alcohol  is  9  per  cent,  of 
the  glycerol  employed,  it  seems  to  be  the  most  convenient  process  for 
preparing  that  compound.  C.  E.   G. 

Electrolysis  of  Glycerol  with  Electrodes  of  Carbon  and  Pla- 
tinum.  By  A.  Baetoli  and  G.  Papasogli  {Gazzetta,  13,  287 — 293). — 
The  authors  have  already  published  on  this  subject  (Abstr.,  1882,  406). 

Electrolysis  icith  Gas-carbon  Electrodes. — The  glycerol  diluted  with 
an  equal  bulk  of  dilute  sulphuric  acid  (1  :  5),  was  electrolj'sed,  using 
six  Bunsen's  elements  which  were  renewed  every  five  days ;  the 
negative  electrode  was  of  platinum,  and  the  positive  of  gas-carbon  ; 
hydrogen  in  abundance  was  evolved  at  the  negative  pole,  and  but  very 
little  gas  at  the  positive  pole,  which  was  rapidly  disintegrated,  being 
reduced  to  one-third  of  its  weight  after  the  action  had  continued  for 
a  month.  An  abundant  black  deposit  of  carbon  mixed  with  mellogen 
formed  at  the  bottom  of  the  voltameter;  the  liquid  became  dark,  and 
there  w^as  an  intense,  suffocating  odour  of  acraldehyde. 

The  liquid,  filtered  from  the  black  deposit  and  neutralised  with 
barium  carbonate,  yielded  a  nearly  colourless  solution ;  on  distilling 
this,  water  passed  over,  together  with  trioxymethylene  which  is  left 
in  the  crystalline  state  on  evaporating  the  distillate  over  sulphuric 
acid  (Renard,  Abstr.,  1880,  2b).  It  melts  at  156",  is  but  sparingly 
soluble  in  water,  insoluble  in  alcohol,  and  reduces  Fehling's  solution 
and  nitrate  of  silver.  When  hydrogen  sulphide  is  passed  into  its 
solution  at  60°,  a  white  precipitate  of  methylene  oxysulphide, 
(C3H6S20)2,H20,  is  obtained  :  this  has  a  marked  alliaceous  odour,  and 
melts  at  80°.  If  the  aqueous  solution  of  trioxymethylene  is  evapo- 
rated on  the  water-bath,  taking  care  always  to  keep  it  strongly  alkaline 
with  ammonia,  a  substance  is  obtained  melting  at  120 — 12.5°,  and 
having  all  the  properties  of  Butlerow's  hexamethylenamine,  C(;Hi2^4. 

The  solution  of  barium  salts  remaining  in  the  retort  was  carefully 
examined  and  found  to  contain  glyceric  acid  and  a  small  quantity  of  a 
saccharine  substance,  but  no  benzenecarboxylic  acids  ;  much  undecom- 
posed  glycerol  was  also  present. 
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Electrolysis  v'ith  GrajjJnfe  Electrodes. — The  electrolysis  took  place 
in  much  the  same  way  as  with  the  carbon  electrodes,  only  that  the  solu- 
tion remained  colourless,  and  the  jj-raphite  (positive)  electrode  was  but 
very  little  disintegrated,  the  small  quantity  of  black  deposit  formed 
consistinor  of  a  mixture  of  unaltered  graphite  with  graphitic  oxide. 

The  solution,  when  neutralised  with  barium  carbonate  and  distilled 
yielded  trioxymethylene,  and  the  residue  in  the  retort  was  found  to 
contain,  besides  glycerol,  formic  acid  and  a  substance  having  many  of 
the  characters  of  a  glucose,  but  incapable  of  undergoing  fermenta- 
tion ;  with  ammoniacal  lead  acetate  this  new  compound  yields  a  white 
precipitate  insoluble  in  water.  The  glucose  solidifies  over  sulphuric 
acid,  but  is  not  crystallisable  ;  it  is  soluble  in  alcohol,  and  easily 
reduces  Fehling's  solution  and  ammoniacal  silver  nitrate. 

Electrolysis  ivifh  Platinum  Electrodes. — -When  both  the  electrodes 
are  of  platinum,  gas  is  evolved  in  abundance  at  both  poles;  there  is  a 
powerful  odour  of  acraldehyde,  and  the  liquid  remains  colourless. 
The  solution  when  treated  in  the  way  previously  described  was  found 
to  contain  formic  and  glyceric  acids  and  a  minute  quantity  of  a 
substance  resembling  a  glucose.  C.  E.  G. 

Maltose.  By  A.  Herzfeld  (Anmalcn,  220,  206— 224).— The 
rotatory  power  of  a  5  per  cent,  solution  of  pure  maltose  was  found  to 
be  [a]©  =  130°,  which  agrees  closely  with  Soxhiet's  results  [ac]^  = 
139"3°,  and  differs  considerably  from  that  found  by  O'Sullivan 
[a]n  =  149'5°.  Maltose  forms  the  following  compounds  with  sodium 
and  calcium,  C^HaiNaOu  and  CioH-oCaOu  +  H.O,  and  analogous  com- 
pounds with  barium  and  strontium. 

The  octacetic  derivative,  CioHiiOnAc^,  crystallises  in  thin  prisms 
which  belong  to  the  mono-  or  tri-clinic  system.  The  crystals  melt 
with  decomposition  at  160—155°.  They  are  soluble  in  ether,  warm 
alcohol,  benzene,  and  acetic  acid.  For  the  solution  in  benzene  [xId 
=  81-18°. 

The  reducing  action  of  maltose  on  Fehling's  solution  is  equal  to 
about  two-thirds  of  that  of  glucose,  but  if  the  filtrate  from  the 
cuprous  oxide  is  acidified  with  hydrochloric  acid  the  solution  slowly 
acquires  the  po\yer  of  reducing  a  further  quantity  of  Fehlino's  solu- 
tions equal  to  about  half  the  volume  originally  reduced.  In  this 
respect  maltose  resembles  lactose.  A  second  point  of  analogy  is  that 
neither  of  these  sugars  form  double  salts  with  borax,  or  with  potas- 
sium or  sodium  chlorides  or  bromides. 

Maltose  is  not  a  simple  anhydi'ide  of  glucose;  its  molecular  weight 
must  be  at  least  3  times  as  gi"eat  as  that  of  diglucose. 

W.  C.  W. 

Saccharin.  By  C.  Scheibler  (Ber.,  16,  24—34). — In  the  pre- 
paration of  saccharin  by  the  action  of  the  alkaline-earths  on  the 
glucoses,  the  author  has  observed  that  a  vigorous  absorption  of  oxygen 
from  the  air  always  occurs.  He  is  working  at  this  subject  and  also  at 
the  action  of  aqueous  ammonia  on  the  glucoses.  A.  J.  Gr. 

Diethyl  Methylene  Ether.  By  L.  Pkatesi  (Gazzetta,  13,  313— 
315). — On  distilling  a  mixture  of  paraformaldehyde  (trioxymethylene) 
with    ethyl   alcohol   aud   bulphuric   acid — continuing  the    distillation 
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un<il  it  becomes  turbid  on  the  addition  of  water, — a  product  is  ob- 
tained which,  when  treated  with  water  and  calcium  chloride,  yields 
impure  diethyl  methylene  ether,  CHaCOEt),.  It  may  be  purified  by 
digesting  it  with  potash,  first  in  a  flask  furnished  with  a  reflux  con- 
denser, and  then  with  fresh  potash  in  a  sealed  tube  heated  at  100°. 
It  boils  at  87 — 88°,  has  a  sp.  gr.  of  0-8504  at  0°,  and  a  vapour- 
density  of  102  referred  to  hydrogen,  C5H,o02  requiring  104.  It  is  less 
soluble  in  warm  water  than  in  cold,  requiring  11  vols,  of  water  at  18° 
for  that  purpose,  and  15  vols,  at  30". 

The  boiling  point  and  solubility  of  the  substance  show  that  it  is 
isomeric  with  Wurtz's  methylacetyl,  so  that  there  can  be  no  doubt 
the  formula  CoH4(0Et).0Me,  assigned  by  Wurtz  to  the  compound 
obtained  by  the  action  of  sulphuric  acid  and  manganese  dioxide  on  a 
mixture  of  ethyl  and  methyl  alcohols,  is  correct.  C.  E.  G. 

Action  of  Ammonia  on  Propaldehyde.  By  A.  Waage 
(Monafsh.  Ghem.,  4,  708 — 732). — This  paper  gives  a  detailed  account 
of  experiments,  a  preliminary  notice  of  which  has  already  been 
published  (Abstr.,  1883,  p.  39).  These  experiments  confirm  the 
formation  of  parvoline,  C9H13N,  from  the  crystalline  compound 
CisH^oNs  produced  by  the  action  of  carbonic  acid  on  propaldehyde- 
ammonia,  C3H60,NH3  or  CHoMe.CH(NH,)(OH),  or  from  its  mother- 
liquor  or  the  crude  product  containing  the  two.  When  this  crystal- 
line product  is  heated  with  dilute  hydrochloric  acid,  propaldehyde  and 
methylethylacraldehyde,  CeHioO,  distil  over,  and  the  residue  distilled 
with  potash  yields  parvoline,  together  with  a  dark  resinous  residue  : 

2C15H29N3  +  6H0.O  =  C^H.sN-  +  CeH.oO  +  SCaHsO  +  5NH3  +  H,.. 

Parvoline  thus  obtained  is  a  mobile,  colourless,  strongly  refracting 
liquid,  boiling  at  198 — 200°,  lighter  than  water,  having  a  very  strong 
aromatic  odour  like  that  of  the  other  pyridine-bases,  and  an  extremely 
bitter  taste.  It  is  not  very  soluble  in  water,  but  dissolves  readily  in 
alcohol  and  ether ;  forms  white  fumes  with  hydrochloric  acid,  and 
colours  pine-wood  yellow.  With  picric  acid,  it  forms  a  compound  con- 
taining molecular  proportions  of  its  two  constituents.  This  compound 
forms  crystalline  laminfe  having  the  colour  of  picric  acid,  more  soluble 
in  alcohol  than  in  water,  melting  at  ]49°.  With  tannin  solution, 
parvoline  forms  a  white  flocculent  precipitate,  easily  soluble  in  alcohol ; 
with  phosphotungstic  acid  it  forms  a  faint  bluish-white  body,  which 
increases  on  addition  of  hydrochloric  acid  and  is  insoluble  in  alcohol ; 
with potassio-77iercu7-ic  iodide,  ayellowish- white  precipitate,  easily  soluble 
in  alcohol  and  in  hydrochloric  acid.  Iodised  solution  of  potassium  iodide 
forms  with  it  a  brown  flocculent  precipitate  soluble  with  violet  colour 
in  carbon  sulphide.  Potassio-bismuthous  iodide  forms  a  dark  brown 
precipitate  soluble  in  hydrochloric  acid,  and  coloured  yellow  by  alcohol. 
Parvoline  aurochloride  crystallises  in  deliquescent  yellow  needles. 

The  parvoline  formed  as  above  agrees  with  that  which  is  obtained 
from  bituminous  shale  in  all  its  properties  except  the  boiling  point, 
which  the  author  finds  to  be  198 — 200",  whereas  shale  parvoline  boils 
at  188°.  The  lower  boiling  point  of  the  latter  is  probably  due  to  the 
admixture  of  lower  homologues. 
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The  decomposition  of  the  compound  CisHogN's  by  hydrochloric  acid 
yields  also  a  small  quantity  of  a  lower  base  of  the  series,  viz.,  C6H7N 
(composition  determined  by  analysis  of  platinochloride),  which  distils 
for  the  most  part  at  160°,  has  a  more  pungent  odour  than  parvoline, 
and  appears  to  be  identical  with  picoline. 

Oxidation  of  Parvoline. — This  base  oxidised  with  potassium  perman- 
ganate is  converted  into  a  pyridine-dicarboxylic  acid,  C7H5NO4  = 
C5H3N(COOH)o,  which  crystallises  in  crusts  of  chalky  microscopic 
needles  melting  at  219".  It  gives  a  red  coloration  with  ferrous  sul- 
phate ;  with  lead  acetate  after  a  while  a  white  precipitate  insoluble 
in  excess ;  with  silver  nitrate  a  white  flocculent  precipitate,  easily 
soluble  in  ammonia  and  in  nitric  acid  ;  blue-green  with  cupric  acetate. 
Its  cadmium  salt  is  obtained  by  precipitation,  as  a  white  crystalline 
body,  CTHsXOiCdj-lH-iO,  which  gives  ofi"  half  its  water  on  prolonged 
standing  over  sulphuric  acid,  or  when  heated  to  140°.  In  most  of 
these  characters  the  acid  in  question  agrees  with  lutidicacid  (JlonatsJi. 
Chem.,  1,  20)  ;  the  latter  however  and  its  copper  salt  are  described  as 
containing  crystal- water,  whereas  the  pyridine-dicarboxylic  acid 
described  above  and  its  copper  salt  are  anhydrous ;  lutidic  acid  is 
also  described  as  more  soluble  in  water  tlian  Waage's  acid.  The 
calcium  salt  of  the  acid  heated  in  a  tube  with  excess  of  quicklime 
yielded  a  distillate  of  pyridine.  H.  W. 

Tobacco  Fat.  By  R.  Kissling  (Ber.,  16,  2432— 2434).— The 
vegetable  wax  occurring  in  tobacco,  and  usually  termed  "  tobacco 
fat,"  has  not  previously  been  obtained  in  a  state  of  purity.  To  pre- 
pare it,  tobacco  is  extracted  with  ether,  the  extract,  after  the  removal 
of  the  greater  part  of  the  ether,  mixed  with  alcohol  aoid  the  pre- 
cipitated wax  purified  by  repeated  crystallisation  from  hot  alcohol. 
The  wax  then  forms  a  snow-white  mass  of  satiny  lustre,  melts  at  63', 
and  on  analysis  gave  numbers  agreeing  with  the  formula  C7oHuy02, 
but  after  removal  of  a  small  quantity  of  a  substance  insoluble  in  cold 
ether,  the  results  agreed  better  with  C6oH,2oO>  (mellissyl-mellisate). 

Kentucky  tobacco  yielded  0"18  per  cent,  of  wax. 

In  the  course  of  some  investigations  on  the  constituents  of  tobacco- 
smoke,  a  wax-like  body  was  obtained,  similar  in  appearance  to  tobacco- 
wax,  melting  at  64"5°,  but  appearing,  from  its  analysis,  to  be  a  hydro- 
carbon containing  C  b4"7 — 85'5  per  cent.,  and  H  14"63 — 15'16  per  cent, 

A.  J.  G- 

An  Isomeride  of  Laurene.  By  A.  Rknard  (Compt.  rend.,  97, 
328  —  330).  —  When  that  portion  of  crude  I'osin-oil  which  boils 
between  180°  and  200°  is  treated  repeatedly  with  sulphuric  acid  and 
carefully  distilled,  it  yields  a  light  oil  which  boils  at  l{)3 — 195°,  and  is 
not  attacked  by  ordinary  sulphm-ic  acid.  This  liquid  has  the  com- 
position C11H16 ;  vapour-density,  5-37  ;  sp.  gr.  at  19°  =  0'8588.  It  is 
an  isomeride  of  laurene.  It  dissolves  in  fuming  nitric  acid  with 
development  of  heat  and  evolution  of  nitrogen  oxides,  forming  a  heavy 
oily  orange-coloured  mononitro-derivative,  C11H15NO2.  The  hydro- 
carbon is  only  slightly  attacked  by  ordinary  nitric  acid  in  the  cold,  but 
yields  i.sophthalic  acid  when  boiled  with  it.  It  is,  therefore,  metaethyl- 
propylbenzene,  CeHiEtPr  [1  :  3].     On  treatiug  it  with  fuming  sul- 
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phuric  acid,  a  siilpbonic  acid  is  formed.  The  barium  salt  is  somewhat 
soluble  in  boiling  water,  but  only  very  slightly  soluble  in  cold  water. 
It  forms  brilliant  white  crystalline  plates  which,  when  dried  at  100°, 
have  the  composition  (CiiHi5S03)9Ba  +  HoO,  but  become  anhydrous 
■at  175°. 

The  metaethylpropylbenzene  contains  a  small  quantity  of  a  hydro- 
carbon which  is  not  attacked  by  fuming  sulphuric  acid  or  by  ordinary 
nitric  acid.  It  is  in  all  probability  one  of  the  higher  members  of  the 
C«H2„_6H6  series.  C.  H.  B. 

Chemical  Nature  of  Phlorol.  By  V.  Oliveri  {Oazzetta,  13, 
■263 — 269). — When  barium  phloi-etate  is  distilled  over  an  open  fire  with 
lime  and  powdered  glass,  part  of  it  is  resolved  into  phlorol,  CsHmO, 
and  carbonic  acid :  (C9Hg03)2Ba  +  CaH.O^  =  2aH,oO  +  COsBa  + 
COaCa,  while  a  portion  of  the  phlorol  undergoes  further  decomposi- 
tion into  ethylene  and  ordinary  phenol:  CgHioO  =  C2H4 -f  CeHeO. 
The  phlorol  thus  obtained  is  a  colourless  strongly  refractive  liquid, 
having  the  characteristic  odour  of  the  phenols,  boiling  at  210 — 212", 
soluble  in  alcohol  and  ether,  slightly  soluble  in  water.  Its  aqueous 
solution  gives  a  faint  green  coloration  with  ferric  salts.  Its  potassium 
salt  is  easily  decomposed  by  carbonic  acid.  The  methylic  ether, 
C9H12O  =  CeHiEt.MeO,  prepared  by  digesting  molecular  proportions 
of  phlorol  and  potassium  hydroxide  dissolved  in  anhydrous  methyl 
alcohol,  is  a  heavy  strongly  refracting  oil  having  a  pleasant  etheric 
odour,  boiling  at  185°,  not  oxidised  by  potassium  permanganate. 

Phlorolcarhoxylic  acid,  CgHioOs  =  HO.CeHgEt.COOH,  prepared  by 
heating  phlorol  with  sodium  and  carbonic  anhydride,  crystallises  in 
slender  silky  colourless  needles,  slightly  soluble  in  cold  water,  very 
soluble  in  alcohol  and  in  ether,  melting  at  112°.  Its  aqueous  solution 
is  coloured  violet  by  ferric  chloride.     Its  barium  salt, 

(HO.C6H3Et.COO)2Ba,H20, 

crystallises  in  small  scales.  By  fusing  phlorol  with  potassium  hydr- 
oxide, two  acids  are  obtained,  viz.,  salicylic  acid  melting  at  156  — 158°, 
and  a  small  quantity  of  metahydroxybenzoic  acid,  at  190 — 195°. 

The  pihlorol  prepared  as  above  is  identical  with  the  orfZto-ethyl- 
phenol,  C6H4Et.OH,  which  Suida  and  Plhon  obtained  by  the  action  of 
nitrons  acid  on  amidethylbenzene  (Abstr.,  1881,  268),  and  Beil- 
stein  and  Kuhlberg  by  fusing  potassium  ethylbenzenesulphonate  with 
potassium  hj'droxide  (Anvalen,  156,  211),  the  products  formed  in 
these  several  processes  agreeing  in  boiling  point,  in  their  behaviour 
with  fused  potash,  and  with  bromine-water,  and  in  yielding  carboxylic 
acids  exhibiting  similar  properties.  H.  W. 

Nitroresorcinols.  By  G.  Schiaparelli  and  M.  Abet.li  (Gazzetta, 
13,  257). — Mononifrodibeiizoresorcinol,  C6H3(N02)(OBz)2,  obtained 
by  heating  dibenzoresorcinol  (m.  p.  117°)  witb  a  mixture  of  sulphuric 
and  nitric  acids,  crystallises  in  stellate  groups  of  needles  melting  at 
107°,  and  is  resolved  by  saponification  into  benzoic  acid  and  mono- 
nitroresorcinol  melting  at  115°. 

TrinitrodihenzoresorcinoJ,  C6H(N02)3(OBz)..,  is  formed  on  dissolving 
dibenzoresorcinol  in  cold  strong  nitric  acid  (sp.  gr.  1*5),  and  separates 
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on  addition  of  water,  as  a  faintly  yellowish  solid  substance  whicli, 
after  crystallisation  from  methyl  alcohol,  melts  at  123°.  By  saponi- 
fication with  alcoholic  potash,  it  is  resolved  into  metanitrobenzoic  acid 
and  nitroresorciuol  melting  at  115°,  ethyl  metanitrobenzoate  meltin^^ 
at  43°  being  formed  at  the  same  time.  The  separation  of  the  ??i-nitro- 
benzoic  acid  and  nitroresorcinol  was  effected  by  the  different  solubili- 
ties of  their  copper-salts. 

On  dissolving  diacetylresorcinol  in  well  cooled  nitric  acid  of  sp.  gr. 
1'4.5  and  adding  water,  a  white  or  slightly  yellowish  substance  sepa- 
rates, consisting  of  a  mixtui'e  of  dinitroresorcinol  and  styphnic  acid, 
melting  at  17.5°.  The  dinitroresorcinol  separated  from  this  mixture 
by  fractional  crystallisation,  melts  at  214"5°.  H.  W. 

Arbutin.  By  J.  Habermann  (Monatsh.  Chem.,4:,  753—786). — This 
paper  gives  a  detailed  description  of  a  large  number  of  experiments  on 
the  composition  of  arbutin  and  its  behaviour  at  high  temperatures, 
tending  to  establish  the  correctness  of  the  formula  C25H34O14,  deduced 
by  Hlasiwetz  and  Habermann  for  arbutin,  from  the  occurrence  of 
methylquinol,  CtHsOo,  as  a  product  of  its  decomposition  (Ber.,  14, 
302),  in  opposition  to  the  view  put  forward  by  H.  Schiff  {Gazzetta,  11, 
99:  and  Abstr.,  1881,  610)  and  Michael  (Ber.,  14,  2097  ;  and  Abstr., 
1882,  174)  that  two  different  arbutins  occur  in  nature,  viz.,  arbutin, 
C12H16O7,  and  methylarbutin,  CisHisOt.  H.  W. 

Hydroxybromotoluquinone.  By  Gr.  Spica  and  O.  Magnanimi 
(^Gazzetta,  13,  312 — 313). — A  paper  by  Spica  and  Canzoneri  on  some 
brominated  derivatives  of  toluquinone  has  been  already  published 
(Abstr.,  1883,  330),  in  which  it  is  stated  that  the  action  of  potassium 
hydroxide  on  tribromotoluquinone  gave  rise  to  resinous  products 
from  which  nothing  could  be  obtained  in  a  state  fit  for  analysis.  The 
authors  now  find  that  on  treating  the  tribromoquinone  with  a  5  per 
cent,  solution  of  potassium  hydroxide  in  the  cold,  it  dissolves,  and  on 
acidifying  with  hydrochloric  acid  a  reddish  flocculent  precipitate  is 
obtained.  This  is  somewhat  difficult  to  purify,  but  by  repeated  treat- 
ment with  cold  benzene  the  impurities  are  dissolved,  and  a  reddish- 
white  substance  is  left ;  this  may  be  purified  by  recrystallisation, 
first  from  dilute  alcohol,  and  then  by  dissolving  it  in  absolute  alcohol 
and  allowing  it  to  crystallise  by  spontaneous  evaporation.  It  forms 
pale  rose-coloured  crystals  of  the  composition  CsHMeBr.;(OH)  '.  O2", 
melting  at  196 — 197^^.  The  yield  is  very  small,  being  only  about 
5  per  cent,  of  the  tribromotoluquinone  employed.  When  submitted 
to  the  reducing  action  of  sodium  amalgam  it  does  not  yield  a 
hydroxy toluquinol,  but  the  action  goes  further,  and  cresol  is  formed. 
From  want  of  material  the  authors  have  not  as  yet  been  able  to  ascer- 
tain which  cresol  this  is.  C.  E,  G. 

Electrolysis  of  Pyrogallol.  By  E.  Rotondi  {Gazzetta,  13,  279).— 
By  electrolysing  solutions  of  pyrogallol  acidulated  with  sulphuric  acid, 
the  author  has  obtained,  at  the  positive  pole,  mixed  with  other  products, 
a  crystalline  substance,  which  after  recrystalHsation  exhibits  all  the 
properties  of  purpurogallin.    From  his  electrolytic  researches  he  is  in- 
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clined  to  think  that  purpurogallin  is  not  a  direct  product  of  the  oxida- 
tion of  pyrogallol,  but  is  derived  from  an  intermediate  compound. 

H.  W. 

Pyrocoll.  By  Gr.  L.  Ciamician  and  P.  Silber  (Gazzetta,  13,  320— 
322). — In  a  paper  by  Ciamician  and  Danesi  (Abstr.,  1882,  875),  they 
described  a  compound  of  the  formula  CsCItNO,  obtained  by  the  action 
of  phosphorus  pentachloride  at  250°  on  perchloropyrocoll,  which 
evolved  ammonia  in  abundance  when  boiled  with  potassium  hydroxide 
solution.  This  compound  is  decomposed  when  heated  with  water  at 
130°  into  ammonia,  carbonic  and  hydrochloric  acids,  and  an  acid  free 
from  nitrogen,  which  may  be  extracted  from  the  solution  by  means 
of  ether.  It  melts  at  85 — 86°,  and  has  all  the  properties  of  the  a-di- 
chloracrylic  acid  obtained  from  mucochloric  acid  by  Bennet  and  Hill 
(Abstr.,  1879,  616).  The  barium  and  silver  salts  also  correspond  with 
those  described  by  these  chemists. 

It  would  seem,  therefore,  that  the  decomposition  of  the  compound 
C-H7N0  takes  place  in  the  manner  represented  by  the  equation 
CjH^NO  +  5HoO  =  CaCl.H^O  +  5HC1  +  NH3  +  200^. 

C.  E.  G. 

Synthesis  of  Acetylphenylparacoumaric  and  Phenylpara- 
coumaric  Acids.  By  A.  Oglialoro  (Gazzetta,  13,  173). — The  first  of 
these  acids  is  formed  on  heating  parahydroxybenzoic  acid  aldehyde 
with  acetic  anhydride  and  sodium  alphatoluate  ;  the  second  by  boiling 
the  first  with  baryta- water.  Acetylphenylparacoumaric  acid  melts  at 
170°,  phenylparacoumaric  acid  at  219°.  H.  W. 

Synthesis  of  Phenyhnelilotic  Acid.  By  S.  Sardo  (Gazzetta, 
13,  273). — This  acid,  discovered  by  Oglialoro  (Gazzetta,  9,  428;  and 
Abstr.,  1880,  164),  is  formed  by  the  action  of  sodium  amalgam  on 
phenylcoumariu  dissolved  in  dilute  alcohol.  On  decanting  the  result- 
ing alkaline  solution,  filtering,  and  acidifying  with  hydrochloric  acid, 
a  viscid  substance  separates,  from  which,  by  fractional  extraction  with 
ether,  evaporation,  treatment  of  the  residue  with  water  containing  a 
little  alcohol,  and  fractional  crystallisation,  fhenyliiielilotic  acid, 
CisHuOs  =  CgHgPhOs,  is  obtained  in  small  prisms,  melting  at  120°, 
slio-htly  soluble  in  cold,  more  readily  in  boiling  water,  also  in  ether, 
alcohol,  benzene,  and  chloroform.  Its  silver  salt,  CijIIisOsAg,  obtained 
by  precipitation,  is  white,  alterable  by  light,  slightly  soluble  in  cold, 
somewhat  more  freely  in  boiling  water,  and  crystallisable. 

H.  W. 

Electrolysis  of  Solutions  of  Ammonia  and  Ammoniacal  Salts 
with  Carbon  Electrodes.  By  A.  Bartoli  and  G.  Papasogli  (Gazzetta, 
13,  281—286). 

Electrolysis  of  Solutions  of  Aiitmoma  with  Electrodes  of  Gas-carbon 
or  Wood-charcual. — Pure  ammonia  solution  is  electrolysed  with 
difficulty,  requiring  a  powerful  pile,  but  if  it  is  mixed  with  an  alka- 
line salt  the  liquid  conducts  the  current  and  is  decomposed.  The 
authois  employed  a  saturated  aqueous  solution  of  ammonia  mixed  with 
half  its  volume  of  a  solution  of  pure  sodium  chloride  and  a  pile  of 
four  to  six  Bunsens,  which  was  allowed  to  act  for  periods  varying 
from  a  week  to  two  months,  the  battery  charges  being  renewed  every 
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tliree  or  four  days.  The  carbon  used  for  the  electrodes  was  purified 
by  beating  it  to  a  very  high  temperature  in  a  current  of  chlorine. 
The  evolution  of  gas  from  the  negative  electrode  was  considerable, 
although  but  little  was  given  off  from  the  positive  :  the  latter  was 
strongly  acted  on,  and  a  black  powder  was  deposited  at  the  bottom  of 
the  voltameter,  whilst  the  supernatant  liquid  was  almost  colourless. 
The  solution  evolved  abundance  of  carbonic  anhydride  when  neutra- 
lised Avith  hydrochloric  acid,  and  the  addition  of  barium  chloride  then 
produced  a  precipitate  from  which  mellic,  pyromellic,  and  hydro- 
mellic  acids  were  isolated  and  recognised ;  the  filtrate  from  the  mixed 
barium  salts  contained  hydropyromellic  acid. 

The  black  precipitate  at  the  bottom  of  the  voltameter,  after  being 
washed  free  fi-om  ammonia,  was  boiled  for  a  long  time  with  soda  solu- 
tion, filtered,  and  the  black  filtrate  precipitated  with  hydrochloric 
acid  in  excess:  this  precipitate  is  insoluble  in  water  or  acids.  It  is 
black,  uncrystallisable,  neither  melts  nor  volatilises,  and  contains 
carbon,  hydrogen,  oxygen,  and  nitrogen.  Like  mellogen,  it  yields 
benzenecarboxylic  acids  when  treated  with  oxidising  agents,  but 
differs  from  it  in  containing  nitrogen. 

Electrolysis  of  Ammoniacal  Salts  ivith  Carbon  Electrodes. — Solutions 
of  ammoniacal  salts  when  electrolysed  in  the  manner  above  described 
yield  a  precipitate  containing  mellogen  free  from  nitrogen,  but  no 
appreciable  quantity  of  benzenecarboxylic  acids  could  be  found  in  the 
clear  solution. 

Electrolysis  of  Ammonia  with  Electrodes  of  Graphite. — The  experi- 
ments were  conducted  in  precisely  the  same  manner  as  those  first  de- 
scribed, using,  however,  electrodes  of  purified  graphite.  Gas  was 
given  off"  from  both  electrodes,  but  only  in  small  quantity  from  the 
positive,  which  became  gradually  disintegrated  and  formed  a  black 
precipitate.  Mellic  acid  was  detected  in  the  clear  supernatant  liquid, 
which  also  appeared  to  contain  pyromellic,  hydromellic,  and  hydro- 
pyromellic acids.  The  black  precipitate  was  nothing  but  disintegrated 
graphite. 

Electrolysis  of  Ammoniacal  Salts  ^vith  Electrodes  of  Graphite. — After 
passing  a  sti-oug  current  for  15  days,  the  clear  liquid  was  examined, 
but  no  trace  of  benzenecarboxylic  acids  or  any  other  carbon  compound 
could  be  detected.  The  black  precipitate  was  a  mixture  of  unaltered 
graphite  with  graphitic  acid,  and  another  substance  analogous  to 
graphitic  oxide,  sparingly  soluble  in  alkaline  and  ammoniacal  solu- 
tions ;  the  yellow  liquid  thus  obtained  deposited  dark  red  flocks  when 
acidified. 

It  will  be  seen  from  the  above  that  when  ammonia  solution  is  elec- 
trolysed, using  electrodes  of  gas-carbon  or  wood-charcoal,  it  yields 
benzenecarboxylic  acids,  as  is  the  case  with  solutions  of  the  fixed 
alkalis  under  similar  conditions,  but  that  the  black  powder  formed  by 
the  disintegration  of  the  electrodes  differs  from  mellogen  in  that  it 
contains  nitrogen  ;  moreover,  the  authors  have  shown  that  this  black 
substance  is  essentially  distinct  fi-om  ulmic  compounds,  since  it  yields 
mellic  acid  when  treated  with  oxidising  ageuis,  whilst  ulmic  com- 
pounds do  not.  C.  E.  G. 
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Ethylic  Dinitrophenylacetoacetate.  By  J.  Heckmann  {Annalen, 
220,  128 — 146) . — Ethiilic  orthoparadinitro-phenylacetacetate, 

CH3CO.CH(COOEt).CBH3(N02)2, 

is  prepared  by  adding  a  slight  excess  of  dinitrobromobenzene  in 
alcoholic  solution  to  a  mixture  of  sodium  ethylate  and  ethyl  acetoace- 
tate  in  their  molecular  proportions.  Tlie  liquid  is  kept  at  a  tempera- 
ture of  20 — 25°  for  a  week;  at  the  end  of  this  time  it  will  have  lost 
its  alkaline  reaction,  and  on  the  addition  of  water  ethylic  diuitro- 
phenylacetacetate  will  be  precipitated.  If  a  higher  temperature  is  em- 
ployed, a  portion  of  the  ethylic  dinitrophenylacetoacetate  is  decomposed. 
The  crude  product  is  purified  by  recrystallisation  from  warm  alcohol. 
Unaltered  dinitrobromobenzene  is  removed  by  dissolving  the  crystals 
in  cold  dilute  potash,  and  rapidly  reprecipitating  with  dilute  hydro- 
chloric acid.  The  pure  ethylic  salt  crystallises  in  amber-coloured 
prisms  or  plates,  which  appear  to  belong  to  the  triclinic  system.  The 
crystals  are  soluble  in  warm  alcohol,  ether,  benzene,  and  chloroform. 
They  melt  at  94°,  and  decompose  at  a  higher  temperature  with  slight 
detonation.  On  boiling  with  water  containing  10  per  cent,  of  sul- 
phuric acid,  ortliopara.dhdtrophoiylacetic,  carbonic,  and  acetic  acids, 
and  dinitrotoluene  melting  at  70"  are  formed.  Dinitrophen'ijlacetie  acid, 
C6H3(NO,)o.CH..COOH  [CH2.COOH  :  NO2 :  NO2  =1:2:4],  crystal- 
lises in  pale  yellow  needles  melting  at  160°.  Ethylic  dinitrophenyl- 
acetoacetate dissolves  without  decomposition  in  cold  dilute  alkalis, 
but  on  boiling  wdth  alcoholic  potash  the  solution  blackens  and  decom- 
position ensues,  a  black  amorphous  acid  being  produced,  together  with 
a  white  crystalline  compound  of  the  composition  C^MHigNfiOis,  melting 
at  105"5°,  which  is  sparingly  soluble  in  boiling  alcohol.  The  crystal- 
line substance  dissolves  in  dilute  potash  or  soda,  forming  a  blue  solu- 
tion, and  is  reprecipitated  by  carbonic  acid.  On  shaking  a  solution  of 
the  substance  in  benzene  with  alcoholic  potash,  the  compound 
C24H16K2N6O15  is  obtained  in  golden  plates,  which  explode  when 
beated.     The  crystals  are  soluble  in  water,  yielding  a  blue  solution. 

The  black  compound  mentioned  above  is  also  formed  by  the  action 
of  alcoholic  potash  on  the  preceding  substance  or  on  dinitrophenyl- 
acetic  acid.  It  appears  to  have  the  composition  C48H32l^60i9,  and  to 
yield  a  silver  salt,  CisHogAgsNgOi^,  containing  8  mols.  H3O. 

w.  c.  w. 

Azylines.     By  E.  Lippmann  and  F.  Fleissner.     Third   Memoir. 
(Monatsh.   Chem.,   4,   788 — 799). — The    action    of    methyl    iodide    on 
diethylanilinazyline    is    very    different    from    that    of    ethyl    iodide 
(Abstr.,   1883,   868).     On  heating   the   azyline  with  4  mols.   methyl 
iodide  in  a  sealed  tube  at  100°,  dissolving  the  resulting  crystalline 
mass  in  water,  evapoiatiug  to  a  syrup,  repeatedly  boiling  with  water 
the  resinous  substance  which  separates  out,  evaporating  the  solutions 
thereby    obtained    to    the    crystallising    point,    and  repeatedly  preci 
pitating  with   alcohol,  white  shining'  four-sided  needles  are  obtained 
melting  at  218°,  and  consisting  of  the  di-iodomethylate  of  dimethyl 
diethyl-'paraphenylenediavfiine,  CUH26N2I2  =  CGH4(NMe3)(NEt2),2MeI 
or    rather     perhaps     tetramethyldiethyl-farajphemjlammonium    iodide 
NMe3l.C6H4.NEt2M.eI.      This  iodide   dissolves  very  easily  in  water 
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sparingly  in  alcohol,  and  not  at  all  in  ether.  It  is  not  attacked  b\^ 
strong  potash-lye,  but  silver  oxide  decomposes  it  immediately,  forming 
the  corresponding  hydroxide  01411261^2(011)2. 

When  diethyl-p-phenjdenediamine  is  treated  with  methyl  alcohol 
and  hydrochloric  acid  at  200°,  the  contents  of  the  tube  precipitated 
with  potash,  and  the  separated  oil  dried  and  fractionated,  diethyl- 
dimethyl-|i-phenylenediamine,  NEtj.OeHi.NMeo,  is  obtained,  as  a 
faintly  yellow  oil,  which  turns  brown  in  the  air,  and  exhibits  a  deep 
blue  colour  with  oxidising  agents,  e.rj.,  copper  sulphate,  potassium 
dichromate,  iodine,  bleaching  powder,  &o.  This  base,  heated  with 
methyl  iodide,  is  converted  into  the  compound  O14H2GN2T2  above 
described. 

Oxidation. — Azylines  are  but  slightly  attacked  by  weak  oxidising 
agents,  undergoing  no  alteration  on  exposure  to  the  air  at  ordinary 
temperatures,  and  very  little  when  heated  above  their  melting  points. 
Potassium  permanganate  acts  on  them  but  slowly  in  alkaline,  very 
quickly  in  acid  solution.  Ohromic  acid,  manganese  dioxide,  and  sul- 
phuric acid,  as  well  as  lead  dioxide,  act  on  them  with  violence.  With 
potassium  permangante,  the  chief  products  formed  are  acetic,  carbonic, 
and  oxalic  acids.  With  chromic  acid  or  a  mixture  of  potassium  di- 
chromate and  sulphuric  acid,  the  liquid  froths,  emits  a  peculiar  odour 
like  that  of  chlorine,  and  deposits  a  sinall  quantity  of  yellow  needles, 
easily  volatile  with  water- vapour,  very  soluble  in  ether:  probably 
quinone. 

When  diethylanilinazyline  is  slowly  added  to  well-cooled  red  nitric 
acid  of  sp.  gr.  1"5,  it  dissolves,  and  the  solution  diluted  with  water 
deposits  shining  red  needles  of  dinitrodiethijlaniline,  OgH3(N03)2Et3N, 
contaminated  with  brown  products.  The  same  compound  is,  however, 
more  easily  and  abundantly  obtained  by  adding  ordinary  strong  nitric 
acid  to  a  well-cooled  solution  of  the  azyline  in  glacial  acetic  acid,  then 
precipitating  with  water,  and  crystallising  from  alcohol.  The  com- 
pound thus  obtained  forms  orange-red  needles  melting  at  180°,  easily 
soluble  in  hot  alcohol,  also  in  benzene  and  in  ether,  sparingly  in  light 
petroleum.  In  these  and  all  its  other  characters  it  agi'ees  with  the 
dinitrodiethylaniline  which  von  Romburgh  obtained  (^Rec.  Trav.  Chim.., 
2,  35;  Jier.,  16,  1496)  by  the  action  of  red  nitric  acid  (sp.  gr.  1"48) 
on  diethylaniline  dissolved  in  strong  sulphuric  acid.  By  boiling 
with  potash,  it  is  resolved  into  diethylamine  and  dinitrophenol : 
06H3(N02)2.NEt2  +  KHO  =  NHEt,  +  0«H3(N02)o.OK.  The  authors 
found  that  this  decomposition  is  efiected  only  by  very  strong  potash- 
lye,  and  that  it  is  accompanied  by  the  evolution  of  ammonia  and 
diethylamine.  According  to  Romburgh,  the  dinitrophenol  produced 
in  this  reaction  is  the  ordinary  modification  OH :  NOo :  NO  =  1:2:4; 
consequently  the  two  nitro-groups  in  the  corresponding  aniline  deri- 
vatives must  be  similarly  situated  [NH2 :  NHj :  NO2  =  1:2:4]. 

Azylines  of  Tertiary  Diphenylamines.  —  These  compounds  are 
formed  by  passing  nitrogen  dioxide  through  an  alcoholic  solution  of  a 
tertiary  diphenylamine,  the  liquid  then  turning  red,  and  yielding 
after  some  time  a  crystalline  deposit  of  the  azyline,  mixed  with 
coloured  secondary  products,  which  greatly  diminish  the  yield  of  the 
azyline.      They  are  weak  bases,  forming  neither  salts  nor  double  com- 
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pounds.     With  hydrochloric  acid  they  give  a  blue-violet,  with  acetic 
acid,  a  green  coloration,  both  these  reactions  being  very  delicate. 
Metliyldi^lienylaminazyline, 

C^.B.u^x  =  PhMeN^.C6H4.N:N.C6H4.NPhMe, 

forms  yellow  crystals,  melting  at  150°,  very  slightly  soluble  in  cold 
alcohol,  freely  in  chloroform  and  benzene. 
Etliyldijjhenylaminazyline, 

Cj^Hogl^i  =  PhEtN.CeHi.N  :  N.C6H4.NPhEt, 

separates  from  alcoholic  solution  in  large  red.  monoclinic  crystals, 
exhibiting  the  combination  OP.  P.  coP  and  the  opposite  faces.  Axial 
ratio  a:h  :  c  =  0-2o6106  :  1 :  1*1826.  Angle  ac  =  92°  29'  30".  Doable 
refraction  very  strong.  H.  W. 

An  Aromatic  Glycol.  By  G.  Rousseau  (Ann.  Chim.  Phys.  [5], 
28,  145^198). — Of  the  a-  and  /S-naphthols,  the  latter  alone  yields  a 
hydroxyaldebyde  when  heated  with  chlorolbrm  and  alcoholic  potash 
(Reimer  and  Tiemann's  reaction)  ;  but  only  one  such  compound  is  ob- 
tained, and  not  a  mixture  of  two  isomerides  (comp.  Abstr.,  1882,  735, 
1211,  1299).  Duriug  the  course  of  the  reaction,  large  quantities  of 
resinous  substances  are  formed,  from  which  the  aldehyde  may  be  sepa- 
rated by  steam  distillation.  The  aldehyde  crystallises  in  slender 
refractive  needles,  which  melt  at  77°.  Its  ethereal  solution  gives  a 
ci'ystallme  magma  with  sodium  hydrogen  sulphite ;  it  combines  also 
with  aniline,  yielding  a  yellow  crystalline  compound  melting  at  90°. 
The  principal  product  of  the  reaction  is,  however,  an  aromatic  glycol, 
C22Hi2(OH)2,  formed  probably  by  the  partial  hydrogenation  of  the 
hydroxyaldebyde,  two  molecules  of  which  combine  together  with 
elimination  of  two  molecules  of  water.  This  glycol  forms  small 
white  crystals,  which  are  with  difficulty  separated  from  the  adhering 
resins ;  it  is  insoluble  in  alkalis,  soluble  in  concentrated  sulphuric 
acid,  with  production  of  a  blood-red  solution,  from  which  red  crystals 
of  an  ethereal  sulphate  separate  out.  This  glycol  and  its  immediate 
derivatives  are  characterised  by  the  readiness  with  which  they  are 
transformed  into  the  corresponding  ether,  C22Hi20 ;  in  this  respect  the 
glycol  is  analogous  to  the  pinacones.  The  hromhydrin  has  been 
ah'eady  described  {luc.  cit.,  1299)  ;  it  takes  up  a  molecule  of  bromine, 
yielding  the  compound  C23Hi2Br(OH),Br2,  which  crystallises  in  yellow 
leaflets  resembling  lead  iodide,  and  decomposes  at  280°  without 
melting.  The  chlorhydrin,  C22Hi,,Cl(OH).HCl,30H2,  crystallises  in 
red  needles.  Both  the  brom-  and  chlor-hydrin,  when  dissolved  iu 
acetic  acid,  yield  on  evaporation  of  the  solution  a  crystalline  substance, 
consisting  of  a  molecule  of  the  haloid  ether  and  a  molecule  of  acetic 
acid. 

The  ether,  C22H12O,  can  be  obtained  by  the  action  of  dehydrating  or 
reducing  agents  on  the  glycol,  or  by  boiling  the  ethereal  derivatives 
with  alcohol ;  it  crystallises  in  pale  yellow  needles  which  melt  at  198°, 
insoluble  in  cold  alcohol,  readily  soluble  in  acetic  acid.  By  the  action 
of  hydrogen,  it  is  converted  into  the  monohydroxyl  alcohol,  C22Hi3,OH. 
The   vionethyl    derivative   of    the   glycol,   C22Hi2(OH).OEt,  prepared 
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by  decomposing  the  clilor-,  brom-,  or  iod-hydrin  with  aloohob'c 
potash,  forms  small  feathery  crystals,  which  by  solution  in  benzene 
and  sabsequent  evaporation  is  separable  into  two  substances,  the  one 
melting  at  250°,  and  probably  identical  with  the  monhydroxyl  alcohol, 
the  other  crystallising  in  brilliant  leaflets,  melting  at  144°,  or  the 
ethyl  derivative. 

The  amido-derivative,  C22Hi2(OH).I^B[2,  obtained  by  the  action  of 
ammonia  on  the  bromhydriu,  crystallises  in  slender  colourless  needles  ; 
it  acts  as  a  weak  base,  combining  with  hydrochloric  or  hydrobromic 
acids  to  form  crystalline  salts,  of  which  the  hydrochloride  yields  a 
platinochloride  salt,  crystallising  in  golden  needles.  Both  the  hydro- 
chloride and  hydrobromide  are  converted  into  the  ether  when  boiled 
with  alcohol. 

The  monoafomic  alcoJiol,  C22Hi30n,  alluded  to  above,  is  one  of  the 
products  of  the  reaction  of  chloroform  with  alcoholic  potash  on 
iS-naphthol,  but  is  best  prepared  by  the  action  of  reducing  agents  on 
the  chlor-  or  brom-hydrin.  It  crystallises  in  silky  needles,  which  de- 
compose at  260°.  When  heated  with  the  haloid  acids,  it  is  probably 
retransformed  into  the  halogen  derivatives  of  the  glycol. 

The  glycol,  when  heated  to  a  red  heat  with  soda-lime,  is  decomposed 
into  carbonic  anhydride  and  a  dinaphthyl,  probably  identical  with  the 
compound  obtained  by  Watson  Smith  by  passing  naphthalene  vapour 
through  a  red-hot  tube  (comp.  Trans.,  1879,  224 — 232). 

V.  H.  V. 

Colocynthin.  By  G.  Henke  (Arch.  Pharm.  [.3].  21,  200—205).— 
The  bitter  principle  of  colocynth,  or  Gitrnllns  colocT/nfhus,  was  obtained 
by  Walz  in  the  following  manner : — The  colocynth  was  exhausted  with 
alcohol  (sp.  gr.  0"40)  and  the  residue  from  the  evaporation  of  the 
alcoholic  solution  dissolved  in  cold  water,  and  precipitated  with  lead 
acetate.  The  lead  was  removed  from  the  filtrate  by  sulphuric  acid, 
and  the  liquid  precipitated  with  tannic  acid.  This  precipitate,  after 
being  dried,  was  dissolved  in  alcohol,  and  the  tannic  acid  precipitated 
by  lead  acetate ;  the  lead  was  then  removed  from  the  filtrate,  and  the 
solution  digested  for  some  time  with  animal  charcoal.  The  filtrate 
from  this  solution  evaporated  to  dryness  and  extracted  with  ether, 
left  a  residue  of  colocynthin.  This  was  subsequently  slowly  deposited 
from  a  solution  in  alcohol  in  yellowish-white  tufts  of  crystals.  Its 
formula  was  found  to  be  C56H40O23.  It  was  soluble  in  8  parts  of  cold 
and  6  parts  of  hot  water.  By  treatment  with  acids,  colocynthin  was 
said  to  yield  a  sugar  having  the  formula  CioHioOm,  and  colocynthein, 
C44H32O13,  which  is  soluble  in  ether.  The  author  attempted  to  extract 
colocynthin  by  a  similar  process,  with  the  difference  that  the  tannate 
of  colocynthin  was  decomposed  by  evaporation  with  freshly  precipitated 
lead  carbonate,  and  the  colocynthin  extracted  from  the  dry  residue 
with  absolute  alcohol.  The  colocynthin  obtained  by  this  method  is  in 
the  form  of  a  light  yellow  powder,  which  could  not  be  crystallised. 
It  is  without  action  on  litmus,  insoluble  in  chloroform,  ether,  benzene, 
carbon  bisulphide,  and  light  petroleum,  but  soluble  in  20  parts  of  cold 
and  16  parts  of  hot  water.  It  is  also  soluble  in  alcohol,  and  is  repre- 
cipitated  in  white  flocks  on  adding  other.  Concentrated  sulphuric 
acid  dissolves  it  in  the  cold,  producing  a  deep  red  solution ;  the  colo- 
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cynthin  is  carbonised  by  heating  this  solution.  Dilute  sulplmric  acid 
has  no  action.  The  aqueous  solution  of  colocynthin  easily  reduces 
Fehling's  solution.  Concentrated  hydrochloric  and  nitric  acids  both 
dissolve  colocynthin,  forming  coloured  solutions,  and  on  boiling  the 
hydrochloric  acid  solution  a  dark  green  greasy  substance  is  precipi- 
tated, which  after  being  dried  over  sulphuric  acid,  is  only  partly 
dissolved  by  ether.  The  hydrochloric  acid  solution  from  which  this 
substance  was  obtained  reduces  Fehling's  solution.  The  author  con- 
siders that  these  experiments,  as  far  as  they  go,  fail  to  confirm  the 
results  previously  obtained  by  Walz.  W.  R.  D. 

Laserpitin.  By  R.  Kulz  (Arch.  Pharm.  [3],  21,  161—175).— 
The  author  has  made  an  investigation  to  determine  the  nature  of  the 
bitter  principle  laserpitin,  which  is  contained  in  the  root  of  Laserpitium 
lattfolium,  or  white  g-entian  root,  and  to  discover  the  connection  (if 
any)  which  obtains  between  this  substance  and  the  bitter  principles 
contained  in  other  umbelliferous  plants. 

Laserpitin. — The  finely  sliced  root  was  extracted  by  boiling  with 
light  petroleum,  and  on  evaporating  the  solution  laserpitin  was  depo- 
sited in  crystals  belonging  to  the  monoclinic  system.  These  were 
purified  by  recrystallisation  from  light  petroleum,  and  were  found  to 
contain  no  water  of  crystallisation.  Laserpitin  melts  at  118°,  is  inso- 
luble in  dilute  acids  or  alkalis,  but  is  easily  soluble  in  chloro- 
form, ether,  benzene,  and  carbon  bisulphide.  Concentrated  acids 
decompose  it,  sulphuric  acid  dissolving  it  with  the  production  of  a 
deep  red  colour.  This  same  colour  is  observed  when  laserpitin  is 
boiled  with  concentrated  hydrochloric  acid,  or  with  alcoholic  potash. 

A  series  of  combustions  of  the  pure  laserpitin  gave  numbers  point- 
ing to  the  formula  C15H23O4.  No  chloride  or  bromide  of  laserpitin 
could  be  obtained,  but  an  acetate,  Ci5H2>04,AcOH,  crystallised  in 
silky  needles  from  a  solution  in  acetic  acid  ;  even  this  salt  was  unstable. 
Several  derivatives  of  laserpitin  were  obtained.  An  attempt  to  pro- 
duce an  acetyl  derivative  by  the  direct  action  of  acetic  chloride  or 
acetic  anhydride  gave  negative  results. 

When  laserpitin  is  distilled  with  zinc-dust  or  soda-lime,  no  benzene 
or  other  aromatic  hydrocarbon  is  obtained,  from  which  the  author 
concludes  that  the  molecule  of  laserpitin  contains  no  compound  con- 
stituted on  the  type  of  the  closed  carbon-ring. 

The  action  of  concentrated  hydrochloric  acid  on  an  alcoholic  solu- 
tion of  laserpitin  gives  rise  to  methylcrotonic  acid,  and  the  action  of 
concentrated  sulphuric  acid  yields  angelic  acid.*  "When  laserpitin 
is  heated  with  dilute  nitric  acid,  oxalic  acid  is  one  of  the  products. 
Ebullition  with  alcoholic  potash  yields  angelic  acid,  and  fusion  with 
potassium  hydroxide,  methylcrotonic  acid. 

MonacetyUaserpitin,  Ci6H.,iAc04,  may  be  obtained  by  the  action  of 
acetic  anhydride  on  laserpitin  in  presence  of  anhydrous  sodium 
acetate.      It  crystallises  in  colourless  needles  melting  at  113°,  and 

*  In  anotlier  place  tlie  author  mentions  the  production  of  angelic  acid  by  the 
action  of  hydrochloric  acid,  and  of  metliylcrotonic  acid  by  the  action  of  sulphuric 
acid  on  laserpitin,  but  from  internal  evidence  this  is  probably  a  mis-statement. — 
W.  E.  D. 
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Sdluble  in  glacial  acetic  acid,  alcohol,  ether,  and  chlorofox'm,  but  inso- 
luble in  water. 

Dinitrolaserpifin,  Ci5H2o(N02)204,H20,  is  obtained  as  an  amorphous 
mass  by  the  action  of  nitric  acid  on  laserpitin.  It  melts  at  ITS'",  and 
is  insoluble  in  water,  but  soluble  in  alcohol,  ether,  chloroform,  and 
glacial  acetic  acid. 

Bromolaserpitin,  CanHagBr^Os,  obtained  by  the  action  of  bromine  on 
a  solution  of  laserpitin  in  chloroform,  crystallises  in  rosettes,  which 
are  soluble  in  ether,  alcohol,  chloroform,  and  glacial  acetic  acid ;  they 
melt  at  90°. 

Lazeriii,  C20H30O5,  is  a  resinous  substance  (called  by  the  author 
lazerol)  which  is  produced  when  concentrated  acids  or  alkalis  act  on 
laserpitin.  It  is  insoluble  in  acids,  but  is  dissolved  by  ether,  alcohol, 
chloroform,  and  glacial  acetic  acid.  Its  production,  together  with 
angelic  acid  or  methylcrotonic  acid,  by  the  action  of  sulphuric  or 
hydrochloric  acids  on  laserpitin,  is  symbolised  by  the  equation 

2C.5H2204  +  HoO  =  CjoHaoOa  +  2C5H,02. 

Attempts  to  produce  derivatives  of  this  body  were  unsuccessful.  From 
these  results,  the  author  infers  that  laserpitin  is  chemically  different 
from  peucedanin,  ostruthin,  and  athamantin,  bitter  principles  which 
have  been  found  in  other  umbelliferous  plants.  W.  R.  D. 

Quinaldine  Bases.  By  0.  Doebner  and  W.  y.  Miller  (Ber.,  16, 
2464 — 2472). — Several  methods  for  the  preparation  of  quinaldine  have 
been  already  described  (Abstr.,  1882,  868;  I880,  602 ;  and  Ber.,  16, 165, 
and  1835),  but  it  is  most  simply  effected  by  heating  on  the  water-bath 
a  mixture  of  1^  parts  paraldehyde,  1  part  aniline,  and  2  parts  hydro- 
chloric acid ;  in  all  probability  the  aldehyde  is  first  converted  into 
aldol  by  the  hydrochloric  acid,  but  whether  this  reacts  directly  on  the 
aniline,  or  is  first  converted  into  crotonaldehyde,  remains  an  open 
question.  The  hydrochloric  acid  may  be  replaced  by  other  concen- 
trated acids,  but  the  yield  is  not  so  good. 

Tetrahydroquinaldine,  C10H13N,  is  readily  obtained  by  the  action  of 
tin  and  hydrochloric  acid  on  quinaldine;  it  forms  a  colourless  liquid 
of  agreeable  odour,  boils  at  246 — 248°,  at  709  mm.  pressure,  is 
sparingly  soluble  in  water,  readily  soluble  in  alcohol,  ether,  and  ben- 
zene. Its  salts  crystallise  well,  are  generally  readily  soluble  in  water, 
and  are  characterised  by  the  blood-red  coloration  produced  in  their 
aqueous  solution  by  oxidising  agents.  The  platinochloride  forms 
clear  yellow  needles.  Nitrous  acid  gives  a  yellow  nitroso-compouud  ; 
from  this,  hydroquinaldine  must  be  a  secondary  base,  standing  to 
quinaldine  in  the  same  relation  as  piperidine  does  to  pyridine,  and 

.NH.CH.CH3 
having  the  constitution  CsHi^  |  .     A  base  of  this  formula 

CIl2-Cil2 

has  been  obtained  by  Jackson  (Abstr.,  1881,  742)  from  methylphenyl 
ethyl  ketone,  which  from  its  properties  appears  to  be  identical  with 
tetrahydroquinoline. 

Mclhyl    hydroquinaldine,    CioHi^XMe,    obtained    by    the    action    of 
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methyl  iodide  on  hydroquinaldine,  is  a  colourless  liquid  boiling  at 
245 — 248°  at  708  mm.  pressure.     The  platinochloride, 

(CnH,5'tf)2,H2PtCl6, 

is  sparingly  soluble  in  water.  Other  alkyl  derivatives  have  been 
obtained ;  they  are  all  charactei'ised  by  yielding  green  colouring 
matters  when  heated  with  benzotrichloride  and  zinc  chloride. 

Qiiinaldine  methiodide,  CioHgN'jMel,  is  obtained  by  the  direct  union 
of  methyl  iodide  aud  quinaldine;  it  crystallises  in  long  citron-yellow 
needles,  melts  at  195°,  is  readily  soluble  in  water  and  hot  alcohol, 
insoluble  in  ether.  When  heated  with  concentrated  potash,  it  yields 
a  very  small  quantity  of  a  carmine  colouring  matter. 

Metliylquinaldines. — On  treating  the  isomeric  toluidine  in  a  manner 
similar  to  that  already  described  in  the  case  of  aniline,  three  methyl- 
quinaldines  are  obtained. 

Orthomethylquinaldine,  CinHpMeN  [1  :  2],  is  a  colourless  liquid, 
which  soon  turns  brown  on  exposure  to  air,  boils  at  252°,  is  sparingly 
soluble  in  water,  readily  soluble  in  alcohol  and  ether ;  its  odour  closely 
resembles  that  of  quinaldine.  The  dichromate,  (CiiHi,N)2,Cr207H2, 
crystallises  in  orange-yellow  needles,  readily  soluble  in  water.  The 
platinochloride,  (CnHnlSr)2,H2PtCl6,  forms  bright  yellow  needles, 
sparingly  solulsle  in  water.  Uydro-orthomethylqninaldine,  CinHi2MeN', 
is  a  colourless  liquid  of  agreealDle  odour ;  it  boils  at  260 — 262°,  and  is 
characterised  bv  the  sparing  solubility  of  its  hydrochloride  in  hydro- 
chloric acid.  The  platinochloride  forms  round  nodules  of  concen- 
trically grouped  brownish-red  needles.  The  hydro-base  gives  a  blood- 
red  coloration  with  ferric  chloride,  and  on  treatment  with  methyl 
iodide,  yields  a  liquid  methyl  derivative,  CnHuNMe. 

ParamethyJqiiinald.ine,  CioHgMeN  [1  :  4],  forms  large  colourless 
rhombic  prisms,  melts  at  60°,  and  boils  at  266 — 267°.  It  has  an  odour 
like  that  of  aniseed,  is  sparingly  soluble  in  hot  water,  readily  in  alcohol, 
ether,  and  benzene.  The  dichromate,  (0111111^)2. Cr207H2,  forms  long 
yellow  needles,  sparingly  soluble  in  cold  water.    The  platinochloride, 

(CiiHu^l2,H2PtCl6, 

crystallises  in  nearly  colourless  slender  needles,  and  is  sparingly 
soluble  in  hot  water.  Hydroparamethylquinaldine,  CioH,2Me]S',  forms 
a  colourless,  mobile  liquid,  boils  at  267°,  is  sparingly  soluble  in  water, 
readily  in  alcohol  and  ether.  Solutions  of  its  salts  give  a  red  colora- 
tion with  ferric  chloride. 

Metamethylquinaldine,  CioHgMeN  [1  :  3],  crystallises  in  colourless 
needles,  melts  at  61°,  and  boils  at  264 — 265°  ;  is  sparingly  .soluble  in 
water,  readily  soluble  in  alcohol,  ether,  and  benzene.  It  has  a  faint 
quinaldine- like  odour.  The  dichromate,  (CiiII,iISr)2,Cr207H:,  crystal- 
lises in  long  orange-red  needles,  nearly  insoluble  in  water.  The- 
platinochloride,  (CiiHiiISr)2,Il2PtCl6,  forms  tufts  of  small  yellow  needles, 
sparingly  soluble  in  water. 

All  primary  amines  of  the  aromatic  series  appear  to  react  with 
aldehyde  to  form  quinaldine-like  bases,  several  of  which  are  being 
investigated  by  the  authors.  A.  J.  O. 
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Quinaldic  Acid  (a-Quinolinecarboxylic  Acid).  By  0.  Doebner 
and  W.  V.  Mir.LER  (Her.,  16,  2472 — 247t]). — In  tlieii-  earlier  experi- 
ments on  the  oxidation  of  quinaldine  (Abstr.,  1883,  602),  the  authors 
were  unable  to  confine  the  oxidation  to  the  methyl-groap  ;  they  have 
now  accomplished  this  by  dissolving  10  grams  of  the  base  in  sulphuric 
acid  (1  :  5),  adding  a  solution  of  28  grams  of  chromic  acid  and  40 
grams  of  sulphuric  acid  in  100  c.c.  of  water,  and  heating  on  the 
water-bath  until  the  chromic  acid  is  completely  reduced.     Qtunaldic 

NizizC.COOH 
acid,  CsHi/  I  ,  so    obtained,    crystallises   with    2   mols. 

\CH=CH 
HoO  in  colourless  asbestos-like  needles,  sparingly  soluble  in  cold, 
readily  in  hot  water.  The  anh^'drous  acid  melts  at  156°.  Quinaldic 
acid  yields  salts  with  both  acids  and  bases,  of  which  those  with  acids 
crystallise  the  best.  The  sulphate  is  readily  soluble  in  water;  the 
nitrate  crystallises  in  prisms  and  is  sparingly  soluble  in  water  contain- 
ing nitric  acid;  the  hydrochloride,  C]n}I^N 0-2,13.01  +  HoO,  forms  large 
tables  sparingly  soluble  in  water.     The  dichr ornate, 

(CioH,N002,H,Cr,0„ 

forms  red  crystals  sparingly  soluble  in  cold  water.  The  picrate  crys- 
tallises in  tufts  of  long  yellow  needles  readily  soluble  in  hot  water 
and  alcohol.  The  platinochloride,  (CioH7N02),H2PtCl6  +  2H,0, 
forms  tabular  crystals  sparingly  soluble  in  cold,  readily  soluble  in  hot 
water. 

The  quinaldates  of  the  alkalis  are  readily  soluble  in  water.  Calcium 
quinaldate,  Ca(CioHRN02)2,  is  obtained  as  a  white  precipitate  sparin<j-ly 
soluble  in  water.  The  copper  salt,  Cu(CioH6N02)2  -f  2H2O,  forms  a 
raicrocrystalline  bluish-green  precipitate.  The  silver  salt  is  obtained 
as  an  amorphous  precipitate,  not  decomposed  by  light ;  it  dissolves  in 
hot  concentrated  solution  of  silver  nitrate  ;  on  cooling  a  double  com- 
pound of  the  formula  C,„H6N02Ag  +  CioHvNO^NOaH  f  HoO 
separates  in  silky  needles. 

On  heating  quinaldic  acid  to  a  little  above  its  melting  point,  it  is 
quantitatively  decomposed  into  carbonic  anliydride  and  quinolines. 

This  acid  completes  the  series  of  quinolinecarboxylic  acids  in 
which  the  carboxyl  is  considered  to  be  attached  to  the  pyridine 
nucleus,  and  from  its  formation  from  quinaldine  must  be  the  a-acid. 
/i-Qninolinecarboxylic  acid  was  obtained  by  Riedel  from  /i-ethjlquino- 
line  (Ber.,  16,  1613),  whilst  the  quinolinecarboxylic  acid  obtained  by 
Graebe  and  Caro  (Abstr.,  1880,  398)  must  have  the  carboxyl-group 
in  the  7-position.  A.  J.   G. 

Caffeine  and  its  Salts.  By  H.  Biedermann  (Arch.  Phami.  [3], 
21,  175  — 186). — The  author  has  examined  caffeine  and  its  principal 
salts,  as  the  existence  of  many  of  these  has  recently  been  denied  by 
several  authors.  Caffeine,  CsHioNiO^.H-jO,  melts  at  230"5°  ;  the  auro- 
chloride  of  caffeine  has  the  formula  CwH,oN40.,HCl,AuCl3  +  2H2O, 
and  the  platinochloride  the  formula  (C8Hi„N402)2,H2PtClG.  Caffeine 
hydrochloride,  CbHioN^Oo.HCI  +  2H20  ;    hydrobromide, 

C«H,„N402,nBr  +  2H,0  ; 

vol..    XLVI.  0 
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nitrate,  CsH.oT^iOo^NOs  +  H^O  ;  sulphate,  CsHioNiO^H^SOi ;  for- 
mate,  C8HioN402,H3C02;  acetate,  C8Hio]Sr402,(XcHO)2 ;  beuzoate, 
C8HioN402,C4H802 ;  and  valerate,  C8H,oI«J402,C6Hio02,  were  all  obtained 
in  the  crystalline  state  by  dissolving  caffeine  in  the  appropriate 
acid,  and  evaporating  the  solution  over  potash.  All  these  salts  are 
unstable,  and  cannot  be  crystallised  from  alcohol  or  water  ;  at  100° 
they  are  either  wholly  or  partially  decomposed.  Anhydrous  chlorides 
having  the  formulse  C8Hio]Sr402,4HCl  and  C8HioN402,HCl,  were  obtained 
by  the  action  of  dry  hydrochloric  acid  gas  on  caffeine.  A  normal 
sulphate  was  also  obtained  which  crystallised  with  1  mol.  H2O.  When 
caffeine  is  dissolved  in  a  strong  solution  of  hydriodic  acid  and  the 
solution  evaporated  over  potash,  the  normal  hydriodide  is  not  alone 
obtained,  but  a  periodide,  (C8HioN402,HI,L)2  +  SHjO,  and  also  a 
mixture  of  the  normal  hydriodide,  C8HioN402,HI,  and  the  hydriodide, 
C8HioN402,2HI.  W.  R.  D. 

Papaverine.  By  G.  Goldschmiedt  (Ifowa^^/i-.  C7iem.,4,704< — 707). 
— The  oxidation  of  papaverine  with  potassium  permanganate  yields 
nothing  but  uncrystallisable  products.  On  boiling  this  base  with  a 
somewhat  dilute  solution  of  potassium  permanganate,  ammonia  is 
given  off,  and  an  uncrystallisable  acid  is  formed  which  decomposes 
carbonates  and  forms  amorphous  salts. 

Papaverine  fused  with  potassium  hydroxide  yields  protocatechuic 
acid  and  an  alkaline  distillate  containing  papaverine,  methylamine, 
and  dimethylhomocatechol,  boiling  at  218°  and  convertible  by  oxida- 
tion into  protocatechudimethyletheric  acid.  The  same  two  volatile 
products,  dimethylhomocatechol  and  methylamine,  are  formed  in  the 
dry  distillation  of  papaverine,  and  apparently  also  in  the  distillation 
of  that  base  with  lime  or  zinc-dust. 

Baryta-water  acts  very  slowly  on  papaverine,  with  evolution  of 
ammoniacal  vapours,  and  formation  of  a  very  small  quantity  of  a 
greasy  substance  smelling  like  guaiacol.  Sodium-amalgam  slowly 
converts  papaverine  in  alcoholic  solution  into  a  thick  oil  which 
deposits  crystals  after  long  standing.  With  acetic  anhydride  and 
sodium  acetate,  papaverine  does  not  yield  an  acetyl-derivative,  whence 
it  may  be  inferred  that  this  base  does  not  contain  an  acetyl-group. 

Papaverine,  heated  with  hydrochloric  acid  in  a  sealed  tube  at  l30°, 
yields  a  gas  which  burns  with  a  green  flame  (probably  methyl  chlo- 
ride) and  a  solution,  the  evaporated  residue  of  which  forms  a  thick 
brown  oil  which,  in  dilute  aqueous  or  alcoholic  solution,  gives  with 
ferric  chloride  a  deep  emerald-green  coloration,  changed  by  sodium 
carbonate  to  red — a  reaction  probably  due  to  homocatechol.  With 
potash-lye,  the  oil  forms  a  dark  brown  liquid.  Sodium  carbonate 
added  to  the  aqueous  solution  of  the  oil,  throws  down  a  white  floccu- 
lent  precipitate  which  soon  resinises  after  filtration,  and  turns  green 
in  contact  with  the  air.  These  reactions  point  to  the  presence  of 
apomorphine.  H.  W 

Compound  of  Quinine  with  Chloral.  By  G.  Mazzara 
(Gazzetta,  13,  269 — 272). — This  compound,  chloral-quinine,  is  formed 
on  adding  to  a  solution  of  quinine  in  chloroform  dried  at  120°  an 
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equivalent  quantity  of  chloral  (5*5  g.  anlaydrous  cliloral  to  10  g. 
quinine).  On  evaporating  the  liquid  in  a  dry  atmosphere,  a  yellowish 
transparent  gelatinous  mass  is  left,  which  dissolves  in  cold  ether;  and 
on  exposing  the  solution  to  a  gentle  heat,  a  white  mammellary  crys- 
talline substance  separates  which  soon  pervades  the  whole  liquid, 
converting  it  into  a  pulp.  The  same  result  is  more  quickly  obtained 
on  adding  the  calculated  quantity  of  chloral  to  a  solution  of  quinine 
in  chloroform  diluted  with  anhydrous  ether,  and  heating  the  liquid. 
The  precipitate,  after  washing  with  ether  and  drying  over  sulphuric 
acid,  forms  an  apparently  amorphous,  perfectly  white  and  very  light 
mass,  having  a  slightly  bitter  taste,  melting  and  blackening  at  149°, 
not  perceptibly  altering  in  dry  air.  This  body  has  the  composition 
C,ioHo4N202,CCl3.COH.  It  is  insoluble  in  benzene,  sparingly  soluble 
in  cold,  more  soluble  in  hot  alcohol,  from  which  it  separates  on  evapo- 
ration as  a  gelatinous  mass.  The  solution,  on  addition  of  water, 
deposits  a  white  precipitate  consisting  of  a  mixture  of  quinine  and. 
chloral-quinine, 

Chloral-qainine  dissolves  in  water  slightly  acidulated  with  sulphuric, 
acetic  acid,  &c.,  forming  solutions  which  exhibit  a  fluorescence  similar 
to  that  of  quinine  salts,  and  react  like  the  latter  with  chlorine  and 
potassium  ferricyanide.  The  acetic  acid  solution  yields  with  sodium 
bicarbonate  a  precipitate  nearly  free  from  chlorine.  These  reactions 
show  that  chloi"al-quinine  is  decomposed  partially  by  water,  completely 
by  acids. 

Phenols,  as  is  well  known,  do  not  form  addition-products  with 
chloral,  but  in  presence  of  dehydrating  agents  they  yield  condensa- 
tion-products with  elimination  of  water — phenol  and  thymol  for 
example,  forming  respectively  dihydroxyphenyl-  and  dihydroxythy- 
myl-trichlorethane.  The  author  has  also  succeeded  in  obtaining 
addition-products  by  the  action  of  chloral  on  paracresol  and  thymol, 
without  the  aid  of  sulphuric  acid. 

Paracresol- Moral,  C6H4Me(OH),CCl.i.COH,  crystallises  in  small 
needles  melting  at  52 — 56°.     Thymol-chloral, 

C6H4.Me(C3H0(OH),CCl3.COH, 
melts  at  130—134°.  H.  W. 

Solubility  of  Strychnine  and  Preparation  of  some  of  its  Salts. 
By  P.  Crespi  (Gazzetfa,  13,  175). — The  author  has  determined  the 
solubility  of  strychnine  at  ordinary  temperatures  and  at  56°,  78°,  and 
985°  in  various  solvents.  He  finds  that  1  pt.  of  water  at  14*5°  dis- 
solves 0*025  pt.  of  strychnine ;  that  1  pt.  absolute  alcohol  dissolves 
from  0-302  to  0325  at  8-25°  and  1075°  ;  0*975  at  56°  and  1-846  at 
78° ;  that  amyl  alcohol,  one  of  the  best  solvents,  dissolves  0-525  at 
1175°,  and  4262  at  98*5°  ;  that  its  solubility  in  dilute  alcohol  increases 
with  the  proportion  of  water  up  to  85°  of  Gay-Lussac's  areometer, 
and  diminishes  at  greater  dilution. 

The  salts  described  are  the  normal  succinate,  C4H404Str2,6^B[30 ; 
normal  malate,  C4Ho05Str2,3|HjO  ;  normal  pyrotartrate, 

and  the  phthalatc  which  has  not  been  analysed.  H.  "W. 
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Behaviour  of  Strychnine  in  the  Animal  Organism;  and  a 
Product  of  the  Action  of  Potassium  Permanganate  on  Strych- 
nine. By  PlcjgCtE  (Ghem.  News,  48,  207). — The  contention  as  to 
whether  alkaloids  do  or  do  not  undergo  decomposition  in  the  animal 
organism  has  never  been  definitely  settled.  Kerner  (Pfliiger's  Archiv..  2, 
20 ;  3,  30)  proved  that  quinine  in  part  reappears  unchanged  in  the 
urine,  whilst  another  portion  becomes  oxidised  into  dihydroxy quinine,  a 
substance  which  is  also  obtained  by  the  action  of  potassium  perman- 
ganate on  quinine.  The  author  has  made  similar  experiments  with 
strychnine.  Strychnine  was  given  to  animals  ;  and  the  blood,  tissues, 
and  urine  were  examined.  The  results  obtained  indicate  that  the 
strychnine  is  decomposed  in  the  organism,  but  the  investigation  is 
incomplete. 

By  the  action  of  potassium  permanganate  on  strychnine,  a  yellowish- 
brown  or  light  grey  amorphous  substance  is  obtained.  It  is  sparingly 
soluble  in  cold  water,  ether,  and  chloroform,  more  freely  in  hot  water, 
from  which  it  is  partially  deposited  on  cooling ;  readily  soluble  in 
alcohol,  and  very  readily  in  dilute  aqueous  alkaline  solutions,  from 
which  it  is  incompletely  reprecipitated  by  adding  hydrochloric  acid. 
The  substance  is  neither  bitter  nor  poisonous,  and  is  not  precipitated 
by  the  usual  alkaloid  reagents.  Treated  with  chromic  mixture,  it 
gives  a  red- violet  coloration  without  the  preliminary  blue-^nolet,  as  is 
the  case  with  strychnine.  The  author  regards  this  strychnine- 
derivative  as  strychnic  acid,  to  "which  he  assigns  the  formula 
C„H„N03,H20  for  the  present.  D.  A.  L. 

Alkaloids  of  Buxus  sempervirens.  By  G.  A.  Barbaglia 
(_Gaz:rtta,  13,  249 — 257). — The  author  has  extracted  from  the  leaves 
and  twigs  of  the  box  tree,  a  substance  which  he  regards  as  a  new 
alkaloid,  and  designates  by  the  name  Buxidine.  He  denies  the  exist- 
ence of  the  base  called  Bnxeiue  described  by  Alessandri  (G.  J.,  1882, 
Abstr.,  74-5)  as  existing  in  the  same  plant.  His  results  however  are 
not  very  definite.  H.  W. 

Acid  Products  of  the  Bacterial  Fermentation  of  Albuminoids, 

By  A.  Gautier  and  A.  Etard  (Gonqjt.  read.,  97,  325— 328).— When 
the  products  of  putrefaction  are  distilled  to  dryness  in  a  vacuum,  and 
the  residue  extracted  with  ether,  the  principal  constituent  of  the  solu- 
tion (this  vol.,  p.  89)  is  palmitic  acid.  Neither  stearic  nor  oleic  acid 
is  present,  and  all  traces  of  the  original  fatty  bodies,  and  all  the  cor- 
responding glycerol,  have  completely  disappeared.  Stearic  acid  is, 
however,  represented  by  a  small  quantity  of  amidosteario  acid  (loc. 
cit.).     The  acid  products  of  the  putrefaction  of  albuminoids  are — 


(I.)   Fatty  series Formic      acid 

Acetic  . 

ButjTi'ic 
Valeric 
Palmitic 

(II.)  Acrylic  series  ....    Acrylic 
Crotonic 


Very  small  quantity. 

Doubtful. 

Large  proportion. 

Smaller  proportion. 

Abundant. 

Small  quantity. 
Considerable  proportion. 
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(III.)  Lactic  series Gljcollic       acid  Moderate  quantity. 

Lactic(ord.)    „  Small  quantity. 

Valerolactic     ,,  Doubtful. 

(IV.)   Oxalic  sej-ies    ....    Oxalic  ,,  Trace. 

Succinic  ,,  Large  quantity. 

•  Carbonic  ,,  Large  quantity. 

(V.)  Nitrogenous  acids. .    C9H15NO4 Moderate  quantity. 

Amidostearic  acid  Small  quantity. 

Leucines  and  Abundant, 
lucernes.  C.  H.  B. 
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Chemistry  of  Perspiration.  By  St.  Capranica  (Gazzetta,  13, 
171). — To  establish  the  analogy  between  the  kidneys  and  sudoritic 
glands,  the  author  has  endeavoured  to  ascertain  whether  creatinine, 
which  is  known  to  be  a  normal  constituent  of  urine,  exists  also  in  the 
perspiration.  On  evaporating  450  c.c.  perspiration  in  a  vacuum  to 
one-tifth  of  its  bulk,  precipitating  with  absolute  alcohol,  filtering, 
evaporating,  and  testing  the  residue  by  Will's  process,  he  succeeded 
in  demonstrating  the  presence  of  creatinine.  On  the  other  hand,  he 
does  not  think  that  any  such  relation  exists  between  uric  acid  and 
sudoric  acid,  CioHieNoOij,  but  he  regards  the  latter  as  a  product  of  the 
oxidation  of  glutamic  acid  (2C5H9NO4  +  Or,  =  H^O  +  CloHieNoO,,), 
and  as  probably  identical  with  the  cryptophanic  acid  which  Thudichum 
found  in  urine.  H.  W. 

Substitute  Values  of  the  Chief  Organic  Alimentary  Prin- 
ciples in  the  Animal  Body.  By  M.  Klbxer  (ZeiLichr.  Liol,  19, 
313 — 496). —  Previous  investigations  on  this  subject  by  Pettenkol'er 
and  Voit  (Zeitschr.  Biol.,  7,  433;  and  9,  1  and  435)  formed  the  start- 
ing point  of  the  author's  researches.  His  experiments  were  carried 
out  similarly  on  the  dog.  He  employs  the  terra  isodijiiandc  in  connec- 
tion with  those  principles  which  are  capable  of  replacing  one  another, 
as  being  more  precise  than  the  expression  equivalent,  which  has  a 
wider  application. 

Alimentary  fat  is  isodynamic  in  equal  weight  with  the  body  fat. 
On  feeding  with  fat,  loss  of  weight  in  fat  is  an^ested  by  exactly  the 
same  amount  as  food  which  would  otherwise  have  been  consumed  as 
body  fat.  Alimentary  fat,  when  of  the  same  composition  as  that  of 
the  animal  body,  is  transformed  into  the  latter  with  facility.  Muscle- 
Hesh  as  food  (circulating  albumin)  is  i.sodynamic  in  equal  weight  with 
the  albuminoid  material  of  the  body,  which  upon  insufficient  supply  of 
albumin  in  food  becomes  consumed  (disintegi-ated  organic  albumin). 

Dui'ing  starvation,  when  the  fat  of  the  body  disappears,  the  organic 
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albumin  becomes  disintegrated  in  amount,  corresponding  with  tbe 
•calorificient  value  of  the  previously  consumed  fat. 

The  actual  value  in  respect  of  capacity  for  heat-production  of  un- 
'Organised  or  dead  albumin  and  living  or  organised  albumin,  is  the 
same.  Hence  it  is  extremely  probable  that  the  formation  of  the  latter 
from  the  former  takes  place  without  any  accumulation  of  potential 
energy. 

Fats  and  carbohydrates,  as  regards  force-producing  value,  differ 
for  equal  weights,  100  parts  of  fat  corresponding  on  the  average  with 
240  parts  of  carbohydrate.  The  isodynamic  values  for  albumin  and 
carbohydrates  may  be  determined  from  those  of  fat  and  albumin  on 
the  one  hand,  and  fat  and  carbohydrates  on  the  other,  from  which  it 
appears  that  100  parts  of  dried  albumin  are  isodynamic  with  110  parts 
of  cane-sugar  or  122  parts  of  grape-sugar.  The  limits  within  which  a 
replacement  or  substitution  of  one  principle  for  another  may  take 
place  are  very  wide. 

Hitherto  it  has  been  accepted  that  the  alimentary  principles  replace 
one  another  according  to  definite  chemical  proportions.  The  present 
investigation  places  beyond  doubt  that  the  isodynamic  value  of  these 
is  the  expression  of  equal  intrinsic  energy. 

In  the  following  table,  in  which  the  calorificient  values  of  alimen- 
tary substances  is  given  after  the  statements  of  Danilewsky  and 
Rechenberg,  it  will  be  seen  that  the  individual  isodynamic  values  of 
these  differ  to  an  unimportant  extent  from  the  results  of  direct 
calorimetric  determinations. 

100  parts  of  fat  corresponding  with  : — 


By  direct 

experiment  on  the 

animal. 


Albumin 211 

Start-h 232 

Cane-sugar 234 


Anhydrous  grape-sugar 
Ordinary  grape-sugar . 


256 

282 


By  calorimetric  de- 
termination. 


201 
221 
231 
243 
271 


The  results  of  experiments  in  the  animal  are  somewhat  higher  than 
those  calculated,  the  difference  being  due  to  several  causes,  such  as, 
in  the  case  of  albumin  and  starch,  putrefactive  and  fermentative 
changes  in  the  intestine,  whereby  a  loss  of  potential  energy  is 
occasioned,  whilst  in  the  case  of  carbohydrates,  the  work  done  by  the 
muscles  of  respiration  being  increased,  the  excretion  of  CO2  is  also 
increased,  and  proportionately  to  a  greater  degree  than  in  the  case  of 
fat  itself,  thereby  accounting  for  the  somewhat  lower  value  of  each  of 
the  carbohydrates  in  comparison  with  fat. 

Assuming  that  the  substitution  of  alimentary  principles  was  effected 
according  to  the  amount  of  oxygen  which  these  required  for  their 
oxidation,  it  is  of  interest  to  consider  how  the  isodynamic  values  as 
determined  in  the  animal,  compare  with  the  values  which  would  thus 
be  obtained. 
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This  is  shown  in  the  following  table : 
100  parts  of  fat  correspond  with — 


According 
to  oxygen  con- 
sumed. 

According  to 

experiment  in  the 

animal. 

According    to 

calorimetric 

determination. 

193 

240 
2i9 
263 

211 
232 
23J. 

25(3 

201 

Starch 

221 

Cane-sugar 

231 

Grape-sugar 

243 

Excepting  albumin,  the  alimentary  principles  exhibit  lower  values 
than  that  obtained  by  calculating  the  oxygen  required  for  combustion. 
As  the  conditions  of  direct  experiment  tend  rather  to  yield  higher 
values  than  otherwise,  it  is  apparent  that  the  capacity  of  those 
principles  for  equivalent  amounts  of  oxygen  is  not  a  measure  of  their 
capacity  for  substituting  or  replacing  each  other. 

Whilst  the  experiments  show  this  replacement  or  substitution  of 
one  alimentary  principle  for  another,  according  to  the  amount  of  heat- 
production  which  is  afforded  by  their  combustion  in  the  body,  it  is  not 
implied  that  they  replace  each  other  because  they  yield  the  same 
amount  of  heat.  The  heat-production  is  only  a  measure  of  the  total 
potential  energy  of  the  principle,  and  the  isodynamic  values  indicate 
only  alimentary  principles  of  equal  potential  energy.  A  knowledge 
of  these  isodynamic  values  allows  of  measurement  of  any  given  kind 
of  tissue  change,  and  by  adding  together  the  calorifacient  values  of 
the  disintegrated  tissues,  a  numerical  expression  for  the  whole  is 
obtained.  This  expression  may  take  the  form  of  so  much  albumin, 
fat,  or  a  carbohydrate,  but  more  appropriately  of  heat-units,  as  best 
corresponding  to  the  essence  of  the  process  itself. 

The  greatest  part  of  all  these  processes,  included  under  the  defini- 
tion of  tissue-change,  is  in  effect  an  exchange  of  energy. 

Within  a  small  fraction  of  the  total  disintegration,  it  is  quite  indif- 
ferent as  to  what  alimentary  principles  we  introduce  into  the  body. 
As  regards  albumin,  only  a  trifling  amount  is  incapable  of  being 
replaced  by  isodynamic  quantities  of  other  principles.  To  this  amount 
the  addition  of  albumin  cannot  be  dispensed  with,  for  there  is  a 
constant  loss  going  on  of  epidermis  and  hair  from  the  surface,  of 
blood  corpuscles,  of  epithelium  in  the  intestine,  and  of  nitrogenous 
secretions  from  the  glands.  For  the  renovation  of  such,  processes  of 
growth  and  maintenance  are  necessary,  while  it  is  easy  to  show  that 
these  processes  participate  only  to  an  insignificant  extent  in  the  total 
interchange  of  energy. 

What  takes  place  in  the  organism  as  a  whole  may  be  regarded  as 
taking  place  in  each  of  its  component  cells,  and  that  in  the  individual 
cell  element,  one  alimentary  principle  substitutes  another  according  to 
the  proportion  of  its  potential  energy. 

Albumin  is  to  be  regarded  as  the  most  readily  decomposible  prin- 
ciple, a  fact  which  has  already  been  established  by  the  experiments  of 
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Pettenkofer  and  Voit,  although  in  apparent  contradiction  to  observa- 
tions as  to  its  comportment  outside  the  body,  which  tended  to  show 
the  more  difficult  disintegration  of  albumin  in  comparison  with, 
fats  and  carbohydrates.  In  the  bodj^  the  latter  exhibit  a  different 
relation,  the  fats  being  more  difficultly  oxidisable  than  the  carbo- 
hydrates ;  of  course  it  may  be  assumed  that  there  is  no  essential  dis- 
tinction of  this  kind,  which  may  be  accounted  for  by  the  readier 
solubility  of  the  carbohydrates  in  the  juices,  whereby  in  simultaneous 
feeding  with  both  principles,  these  are  the  first  to  be  subjected  to  dis- 
integration. D.  P. 

On  the  Digestion  of  Cows'  Milk,  and  on  the  Substances 
which  increase  its  Digestibility.  By  J.  Uffelmann  (Bied.  Centr., 
1888,  .315—319). — The  points  considered  were — (1)  behaviour  of 
milk  with  hydrochloric  acid,  lactic  acid,  and  artificial  gastric  juice ; 
(2)  behaviour  in  the  alimentary  canal ;  (3)  digestibility  of  boiled 
milk  and  buttermilk ;  (4)  methods  of  rendering  milk  more  easily 
digestible.  The  precipitate  formed  by  a  2  percent,  solution  of  hydro- 
chloric acid  in  milk  assumes  either  a  fine  or  heavy  flocculent  con- 
dition, or  also  cheesy,  according  to  the  conditions  of  mixing,  which 
are,  however,  not  readily  ascertained,  as  variations  in  the  form  of  the 
precipitate  occur,  the  reason  for  which  is  not  apparent.  The  action  of 
lactic  acid  is  similar  to  that  of  hydrochloric  acid.  The  lumpy  condi- 
tion of  the  curd  which  is  produced  by  4  parts  acid  (2  per  cent.)  to 
5  milk  is  not  readily  digested  by  pepsin,  aiid  if  an  insufficiency  of  acid 
produces  no  curd  in  the  cold,  then  the  addition  of  pepsin  to  the  warm 
liquid  causes  the  production  of  firm  and  compact  curd.  Small 
quantities  of  lactic  acid  have  no  influence  on  the  digestion,  but  large 
quantities  retard  the  action  of  pepsin.  The  digestive  coefficients  of 
milk  in  the  bodies  of  adults  and  infants  are  as  follows : — 

Adults.  Infants. 

Dry  matter 90—917  90—94 

Albumin 98-4- 99-2  98-2- 99-4 

Fat 93-4— 95-6  92-2— 94-9 

Sugar 100  100 

Salts   44-2- 56-6  45-4—57 

Of  the  calcium  salts  only  25 — 30  per  cent,  are  digested,  whereas  in 
human  milk  the  percentage  is  75 — 80.  By  boiling  milk  all  the  gases 
are  removed,  as  well  as  some  odorous  substance;  wheu  the  boiling  is 
conducted  in  an  open  vessel  a  skin  is  formed ;  this  skin  is  not  all 
casein,  but  has  the  following  constitution  : — 

In  1"506  grams.  In  1"086  grams. 

Fat 0-617  0-283 

Albumin     ..      0-820  0-751 

Sugar 0-062  0-046 

Salts 0-007  0-006 

The  author  does  not  find  boiled  to  be  more  digestible  than  unboiled 
milk.    From  buttermilk  a  curd  is  formed  by  hydrochloric  acid,  which 
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is  readily  dissolved  by  gastric  juice.  Of  tlie  additions  generally  made 
to  milk,  such  as  ari-ovvroot,  yolk  of  eggs,  &c.,  to  render  it  more 
digestible,  barley-water  is  the  best,  and  experimentally  it  has  been 
shown  that  the  coefficient  for  albumin  is  raised  to  99' 75  by  its  use. 

E.  W.   P. 

Relative  Absorption  of  Neutral  Salts  in  the  Human 
Stomach.  By  W.  Jaworski  (ZeitscJtr.  Biol.,  19,  397 — 445).— These 
experiments  were  carried  out  under  normal  physiological  conditions 
in  a  healthy  man  who  drank  the  solutions  (500  c.c.)  of  chemically 
pure  salts  and  remained  at  rest  until  the  residual  fluid  was  recovered 
from  the  stomach  by  means  of  an  aspirating  pump  specially  devised 
for  the  purpose.  This  was  then  submitted  to  analysis,  and  the 
changes  in  the  percentage  of  the  salts  determined. 

These  investigations  showed  that  in  the  human,  stomach  the  absorp- 
tion of  individual  salts  is  different,  and  dependent  upon  their  chemical 
composition. 

The  acid  carbonates  (magnesium  and  sodium)  underwent  the 
greatest,  the  chlorides  (magnesium,  potassium,  sodium,  and  ferric) 
the  least  absorption,  and  the  sulphates  (sodium  and  magnesium) 
between  these  extremes. 

The  difference  in  the  absorption  of  two  salts  is  the  greater  the 
longer  the  solution  is  present  in  the  stomach. 

The  presence  of  acids  in  the  stomach  hastens  absorption,  and  the 
difference  in  the  absorption  of  individual  salts  becomes  more  pro- 
nounced. Carbonic  acid  especially  accelerates  absorption,  which,  on 
the  other  hand,  is  hindered  by  alkalinity  of  the  contents  of  the 
stomach. 

The  presence  of  common  salt  neither  accelerates  absorption  nor 
increases  the  gastric  secretion ;  the  action  is  negative  in  both  direc- 
tions. 

The  secretion  of  chlorine  is  greater  in  proportion  to  the  alkalinity 
of  the  saline  solution  and  the  length  of  time  the  latter  remains  in  the 
stomach.  Acid  sodium  carbonate  excites  the  secretion  of  the  gastric 
mucous  membi-ane  less  than  the  neutral  carbonate. 

When  distilled  water  is  introduced  into  the  stomach,  secretion  of 
acid  contents  (hydrochloric  acid)  ensues,  and  that  in  proportion  to  the 
lovvness  of  its  temperature. 

Should  a  salt  undei-go  dissociation  of  its  acid  and  base  in  the 
stomach,  these  are  not  absorbed  in  the  ratio  of  their  combining  pro- 
portions. Saline  solutions  may  be  found  on  aspiration  still  present  in 
the  stomach  an  hour  after  their  introduction,  whereas  the  same  quan- 
tity of  distilled  water  disappears  almost  entirely  within  half  an  hour 
afterwards.  From  these  results  certain  practical  suggestions  of 
clinical  importance  may  be  derived. 

In  the  first  place  the  administration  of  salts  in  the  form  of  acid 
carbonates,  as  with  an  excess  of  carbonic  acid,  is  advantageous,  for 
absorption  takes  place  more  quickly,  and  with  a  more  rapid  emptying 
of  the  stomach  there  is  less  irritation  of  its  mucous  membrane.  The 
author  observed  the  action  of  CO..  and  of  the  acid  carbonates,  as  also 
of  CaHjCOs  iu  a  series  of  experiments  with  acidulous  mineral 
waters. 
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Alkaline  fluids,  on  the  other  hand,  delay  absorption  and  the 
evacuation  of  the  stomach,  and  the  gastric  walls  are  stimulated  to 
secretion  more  strongly  than  by  other  solutions.  Acids  favour 
absorption  and  rapid  evacuation  of  the  gastric  contents. 

The  presence  of  common  salt  in  the  stomach  does  not  appear  to 
offer  the  advantages  in  regard  to  digestion  which  have  heretofore 
been  ascribed  to  it,  neither  stimulating  to  greater  excretion  of  the 
gastric  acid  (this  i^emark  may  perhaps  not  apply  to  pepsin)  nor  to 
evacuation  of  its  contents.  In  the  moderation  of  the  activity  of  the 
gastric  walls  by  alkaline  agents  may  probably  be  found  an  explana- 
tion of  the  therapeutic  results  of  certain  remedies,  such  as  magnesium 
carbonate,  sodium  carbonate,  and  certain  metallic  oxides,  in  relieving 
the  pain  of  cardialgia. 

The  introduction  of  salts  in  the  form  of  chlorides  in  neutral 
solution  is,  as  regards  gastric  absorption,  not  advantageous,  and  still 
less  so  in  the  case  of  neutral  carbonates,  which  are  absorbed  only  in 
proportion  as  their  transformation  into  chlorides  takes  place. 

The  difficult  absorptivity  of  ferrous  chloride  is  especially  to  be 
noted  from  a  medical  point  of  view,  and  considering  the  facility  of 
absorption  of  acid  carbonates,  it  may  be  assumed  that  an  acid  ferrous 
carbonate  would  prove  the  most  absorbable  of  all  iron  preparations. 

D.  P. 

Basic  Phosphate  of  Lime  as  an  Addition  to  Cattle  Fodder. 
By  CoHX  {Bled.  Centr.,  1883,  428). — The  author  has  reviewed  several 
experiments  in  this  direction,  and  thinks  that  the  addition  of  the 
substance,  not  only  to  medicines  for  cattle  but  to  their  ordinary  fodder, 
would  be  very  beneficial.  He  recommends  for  lambs  and  young  pigs 
8'12  grams,  for  calves  and  foals  12*20  grams,  for  oxen  and  cows 
20'25  grams  per  head  per  day.  J.  F. 

Influence  of  Distillers'  Waste  on   Milk   Secretion.    By  M. 

ScHMOEGER  and  0.  Neubert  (Bled.  Centr.,  1883,  312— 314).— The 
full  details  of  the  experiments  are  given,  and  the  results  were  that 
distillers'  waste  (maize)  greatly  increased  the  yield  of  milk,  but 
hardly  affected  the  percentage  of  fat  present.  It  is  consequently  a 
more  remunerative  food  than  brewers'  grains.  E.  W.  P. 

Colouring-matters  of  the  so-called  Bile  of  Invertebrates, 
and  of  the  Bile  of  Vertebrates,  and  some  unusual  Urine 
Pigments,  &c.  By  C.  A.  MacMdnn  (Proc.  Boy.  Soc,  35,  370^03). 
— The  author's  observations  lead  him  to  conclude  that  the  liver  of 
Invertebrates  discharges  other  functions  besides  those  of  a  pancreas, 
•which  biologists  generally  regard  it. 

The  colouring-matter  of  the  bile  in  vertebrates  does  not  occur  in 
invertebrata,  with  the  single  exception  of  h^mochromogen,  which  is 
found  in  Astacus  fluviatilis  and  the  pulmoniferous  mollusca. 

Hoppe-Seyler  had  failed  to  detect  bile  pigments  and  bile  acids  in 
invertebrates.  In  the  present  instance,  the  animals  submitted  to 
investigation  were  taken  from  the  sub-kingdoms,  Mollusca,  Arthro- 
poda,  and  Echinodermata.  The  most  striking  result  of  this  examina- 
tion has  been  the  discovery  of  a  chlorophyll  pigment  in  Mollusca  and 
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some  Arthropoda,  and  amongst  echinoderms  in  the  radial  appendages 
or  ccEca  of  starfishes.  This  pigment,  occurring  in  the  appendages  of 
the  enteron,  has  been  termed  enterochJoropJiijll  by  the  author,  in  pre- 
ference to  zoochh^'ophyll,  as  more  precisely  defining  the  location  of 
the  chlorophyll  which  has  been  found  in  the  mantle  or  integument  of 
certain  invertebrates. 

Enterochlorophyll  was  not  discovered  in  Lumbiicus,  Hirudo,  or 
Aphrodite,  amongst  Vermes. 

In  this  inquiry  reliance  as  to  the  identity  of  the  pigment  under 
consideration  with  that  occurring  in  plants  has  been  placed  on  spec- 
troscopic and  chemical  tests,  the  author  accepting  the  dictum  of  Vogel 
and  Kundt,  that  if  colouring-matters  dissolved  in  the  same  medium 
yield  identical  spectra,  and  present  identical  changes  of  spectra  when 
acted  on  by  the  same  reagent,  the  colouring-matters  are  themselves 
identical. 

As  a  standard  of  reference  for  the  spectral  bands  obtained  from  the 
pigment  of  invertebrates,  the  measurements  of  the  bands  of  the  first 
half  of  the  spectrum  yielded  by  the  chlorophyll  of  the  leaves  of 
Primula  are  given. 

An  alcohol-ether  extract  gave  four  bands : — 

1st  band  \  674  —643 
2nd  „  \  622-5—602 
3rd  „  X  59U  5— 567 
4th     „     \  548    —530 

The  residue  left  by  this  extract  on  evaporation  and  dissolved  in 
rectified  spii-it,  gave  a  series  of  five  bands  : — 


1st  band  \  684 

—634 

2nd    „     X  618 

—598 

3rd     „     X  586 

—570 

4th     „     X  546- 

5—534 

.^th     „     X  484 

—465 

and  this  solution  treated  with  nitric  acid  yielded — • 

1st  band  X  661 — 646 
2nd  „  X  608—592 
3rd  „  X  576—561 
4th  „  X  539—521 
5th     „     X  502—484  ? 

With  this  latter  series  of  five  bands  the  spectrara  yielded  by  the 
bile-colouring  matters  of  the  lamellibranchiate  mollusca,  examined 
under  similar  conditions  of  solution  in  alcohol  and  treatment  with 
nitric  acid,  was  identical.  The  molluscs  included  in  this  part  of  the 
investigation  were  the  commcm  oyster,  mussel,  and  cockle,  also  Anodon 
and  Unio.  Hence  it  is  concluded  that  the  chlorophyll  of  leaf  green  and 
their  bile  pigments  are  identical.  It  was  proved  that  the  colouring 
matter  of  the  molluscan  liver  was  not  due  to  the  presence  of  parasitic 
algae.  Negative  results  were  obtained  on  treating  the  extracts  with 
ammonium  sulphide,  showing  haemoglobin  to  be  absent. 
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Of  Cephalopoda,  the  common  squid,  Octopus  vulgaris,  only  was 
examined.  The  results  were  essentially  the  same,  the  five-banded 
spectrum  being  yielded  by  the  coloaring-matter  of  the  liver  on  treat- 
ment with  nitric  acid.  Some  slight  differences  observable  appear  to 
the  author  to  be  due  to  the  presence  of  the  pigment  in  a  more  highly 
oxidised  state  than  in  other  cases,  perhaps  as  an  acid  enterochlorophyll. 
Among  gasteropod.  mollusca,  species  of  whelk  were  examined,  includ- 
ing i)Mccmz<.??i?(n(ia/?^?)?,  Fiisus  antiqxius.  Purpura  Lapillus,  and  Litorina 
litorea,  with  corresponding  results.  In  the  case  of  Purpura  Lapillus, 
which  possesses  the  well-known  purple-producing  glands,  it  was  noted, 
that  there  was  no  peculiarity  of  the  colouring-matter  obtained  from 
the  liver,  which  yielded,  enterochlorophyll  alone. 

The  investigation  of  the  pulmoniferous  mollusca  embraced  several 
species  of  snail.  Helix  aspersa,  H.  pomatia,  and  others ;  also  of  slugs, 
Liuiaxjlavus,  and  Planorbis. 

In  these,  with  the  exception  of  Planorbis,  which  contains  abundance 
of  heemoglobin,  hgemochromogen  (reduced  hgematin)  was  invariably 
present,  in  addition  to  chlorophyll,  the  author  thereby  confirming"  the 
previous  observations  of  Sorby,  who  did  not,  however,  notice  the  latter 
pigment.  The  spectrum  of  heemochromogen  was  yielded  by  the  bile, 
both  with  and  without  treatment  with  ammonium  sulphide.  Its 
presence  may  be  dependent  upon  aerial  respiration,  and  this  resem- 
blance of  moUuscan  to  mammalian  bile  in  i-espect  of  the  presence  of 
hseinochromogen  is  of  interest.  The  respective  bands  of  the  two 
colouring-matters  extended  generally,  the  reduced  h^matin  first  band, 
X,  570 — 666,  second  \  539 — 526,  and  the  enterochlorophyll  X  678 — 661. 
The  bands  of  reduced  haematin  are  not  always  in  quite  the  same 
position. 

Of  Arthropoda,  some  species  of  crab,  and  the  common  lobster, 
Hoiuarus  vulgaris,  were  examined.  Enterochlorophyll  was  less  satis- 
factorily found,  although  present  in  most  instances,  than  in  the 
instance  of  the  mollusca.  In  Carcinus  mcenas  its  presence  was,  how- 
ever, exceptional,  while  that  of  a  lutein  pigment  appeared  to  be  con- 
stant. 

The  common  crayfish,  Astacus  fluviatilis,  alone  yielded  evidence  of 
the  presence  of  hasmatin  in  the  bile,  and  this  in  considerable  amount. 
No  other  crustacean  showed  evidence  of  its  presence.  On  treatment 
with  ammonium  sulphide,  the  two  bands  appeared,  intensified,  as  in  the 
case  of  the  pulmonate  mollusca,  by  caustic  soda.  The  first  band  alone 
was  easily  read ;  it  extended  from  X  568'5 — 559'5.  The  presence  of 
enterochlorophyll,  on  the  other  hand,  could  not  be  detected. 

In  the  sub-kingdom,  Echinodermata,  certain  starfishes  and  sea- 
urchins  were  examined.  These  yielded  the  usual  five-banded  spec- 
trum of  chlorophyll  on  addition  of  nitric  acid  to  the  alcoholic  extract 
of  the  intestinal  appendages. 

The  presence  of  these  pigments,  lutein  and  tetronerythrin,  was 
likewise  indicated  in  the  course  of  the  examination  of  specimens  of 
starfish.  The  latter  pigment  was  found  in  the  integument,  and  had 
also  been  found  in  the  shells  of  the  crustaceans  previously  referred 
to. 

The  author  concludes  from  these  observations  that  the  existence  of 


PHYSIOLOGICAL   CHEMISTRY.  197 

enterochlorophyll  in  the  livei"  or  other  appendages  of  the  intestine  of 
the  animals  examined  is  definitely  established.  The  bile  of  the  pnl- 
monate  molluscaand  of  crayfish  contains  in  addition  htemochromoo-en, 
which  would  appear  to  be  a  respiratory  pigment,  enabling  intestinal 
respiration  to  be  carried  on,  as  in  certain  crabs,  and  Cohitis  fossilis. 
The  so-called  liver  of  these  invertebrates  in  addition  to  the  pre- 
paration of  a  digestive  ferment,  discharges  the  function  of  a  pigment- 
storing  and  pigment-producing  organ  in  connection  with  surface 
coloration. 

In  some  additional  observations  on  the  absorption-spectra  of  bile- 
pigments  in  vertebrate  animals,  the  author  alludes  to  his  previously 
published  observations,  which  appear  to  refer  certain  bands  seen  in 
loile  to  the  presence  of  altered  hasmatins  (Proc.  Roy.  Soc,  31,  26). 
He  has  since  proved  that  urobilin  is  absent  in  the  bile  of  reptiles 
during  hybernation.  It  was  detected  in  the  liver  of  SaJamandra 
niaculafa  in  larger  quantity  than  could  be  accounted  for  on  the  sup- 
position of  its  presence  in  the  blood-vessels  of  that  organ,  hence  its 
probable  formation  there. 

Concerning  the  origin  of  the  colouring-matter  of  bile,  proof  of  the 
transformation  of  hsemoglobin  into  biliverdin  was  afi'orded  by  a 
pathological  fluid  derived  from  the  tiun'ra  vagiualis  testis  in  a  case  of 
chronic  epididymitis,  when  tapping  had  been  previously  resorted  to 
for  removal  of  the  effusion.  The  fluid  without  any  ti-eatment  showed 
the  presence  of  a  haemoglobin  derivative,  and  the  pigment  was  proved 
by  the  action  of  oxidising  and  reducing  agents  to  be  bilivei'din. 

Experiments  made  on  the  colouring-matters  of  sheep-  and  ox-bile, 
although  not  completed,  tend  so  far  to  show  that  chlorophyll  as  such 
cannot  be  present,  inasmuch  as  the  position  of  the  band  in  red  is 
altogether  difl^erent,  and  the  spectrum  of  acid  chlorophyll  was  not 
obtained  with  nitric  acid.  Contrary  to  the  statement  of  Hoppe-Seyler, 
the  author,  by  direct  experiment,  finds  that  the  pigments  produced 
from  bilirubin  by  oxidising  agents  and  those  of  sheep-  or  ox-bile  are 
not  identical. 

Referring  next  to  urinary  pigments,  the  author  finds  that  febrile 
urobilin  is  not  identical  with  hydrobilirubin  or  stercobilin,  an  alcoholic 
solution  of  the  former,  when  acted  on  by  caustic  soda,  yielding  no 
bands  at  C  and  D,  as  in  the  case  of  similarly  prepared  solutions  of  the 
two  latter.  Harley's  "  uroha3matin  "  is  shown  to  be  a  mixture  of 
several  decomposition-products  of  chromogens  under  the  influence  of 
heat  and  acids.  The  urohtematin  described  by  the  author  has  been 
met  with  in  four  cases  of  acute  rheumatism,  and  in  a  case  of 
"idiopathic"  pericarditis,  its  presence  in  the  urine  indicating  insufii- 
cient  oxidation  of  bodies  with  which  it  is  associated,  the  noi-mal 
oxidation  of  haemoglobin  to  urobilin  not  talcing  place.  Its  occurrence 
in  rheumatic  fever  would  further  seem  to  point  to  an  acid  fermenta- 
tion, accompanied  by  destruction  of  haemoglobin  and  production  pro- 
bably of  lactic  acid.  The  presence  of  urohsematin  in  urine  can  be 
easily  detected,  without  preliminary  isolation,  by  its  characteristic 
spectra,  those  of  acid  and  neutral  urohaematin,  which  are  distinguish- 
able from  those  of  methasmoglobin  or  htematin,  by  the  use  of  ammonium 
sulphide,  which  does  not  affect  urohaematin. 
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Spectroscopic  Detection  of  Indican. — Indican  wlien  present  in  the 
ni'ine  may  be  detected  by  its  spectrum  when  Jaffe's  test  fails. 

The  urine,  mixed  with  its  own  bulk  of  hydrochloric  acid,  is  boiled, 
and  after  cooling,  shaken,  but  not  violently,  with  chloroform.  The 
chloroform  layer,  if  indican  be  present,  is  more  or  less  violet,  and 
shows  a  band  before  D,  and  generally  one  after  it.  It  is  noted  that 
the  reddening  of  normal  urine  when  boiled  with  hydrochloric  acid,  is 
not  due  to  the  oxidation  of  indican,  and  only  partly  to  the  oxidation 
of  urobilin  chromogen.  The  author  agrees  with  the  view  that  this 
reddening  is  due  to  urobilin,  and  that  this  and  indigo-red  are  two 
different  colouring-matters.  He  has  noticed  a  band  half  way  between 
D  and  E,  and  extending  nearly  to  E,  \  658 — 534,  in  most  cases  in 
which  indican  has  been  detected  by  the  method  described  ;  and  treat- 
ment with  reagents  pointed  to  its  being  due  to  some  other  colouring- 
matter,  although  in  some  way  connected  with  the  presence  of 
indican. 

Uroerythrin,  obtained  in  alcoholic  extract  from  pink  urates,  gives  a 
double  absorption-band  of  hazy  outline  from  about  three-fourths 
the  distance  between  D  and  E  to  beyond  F.  No  connection  could  be 
established  between  it  and  indican  or  urobilin.  It  often  accompanies 
urohaematin. 

In  conclusion,  the  author  refers  to  the  existence  of  a  red  colouring- 
matter  in  pale  urine,  which  becomes  visible  on  adding  a  mineral 
acid,  but  which,  as  its  spectrum  showed,  is  neither  indigo-red  nor 
urrhodin.  It  was  also  not  due  to  the  oxidation  of  the  chromogen  of 
urobilin.  From  lack  of  material,  the  study  of  this  pigment  had  to  be 
left  incomplete.  D.  P. 

Albuminoids  of  the  Vitreous  Humour  of  the  Human  Eye. 

By  P.  GiACOSA  (Gazzetta,  13,  171). — In  this  liquid,  the  author  has 
detected  mucin,  a  globulin,  and  an  albuminous  substance  analogous  to 
serum  albumin.  Considering  the  small  proportion  of  albuminoids 
existing  in  this  liquid,  the  author  regards  its  viscidity  as  due  to  an 
excess  of  salts  over  the  albuminoids.  H.  W. 

Chemical  Composition  of  the  Egg  and  its  Envelopes  in 
the  Common  Frog.  By  P.  Giacosa  (Gazzetta,  13,  171). — To  isolate 
the  envelope,  the  author  placed  the  eggs  for  some  hours  in  lime-water, 
whereupon  the  envelope  dissolved,  while  the  yolk  settled  down  to  the 
bottom.  The  filtered  solution,  treated  with  acetic  acid  of  10  per 
cent.,  yielded  a  flocculent  precipitate,  which,  after  repeated  washing 
with  acetic  acid  and  with  pure  water,  gave  by  analysis  52' 71  per 
cent.  C,  7-1  H,  9-33  N,  1-32  S,  and  0-62  ash,  whence  the  author 
infers  the  presence  of  a  mucin.  This  substance  resists  putrefaction, 
and  does  not  reduce  copper  salts  till  after  boiling  with  dilute  sul- 
phuric acid.  The  author  intends  to  study  the  products  of  this  decom- 
position,  but  as  he  has  not  been  able  to  detect  the  presence  of  any 
other  bodies,  he  concludes  that  the  enveloping  membrane  of  frogs' 
eo-gs  consists  of  pure  mucin.  From  the  oviduct  of  the  frog  he  also 
succeeded  in  extracting  a  mucin,  which,  though  difi'ering  from  the 
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preceding  in  centesimal  composition,  nevertheless  agrees  with  it  in  all 
other  characters.  H.  W. 

Localisation  of  Arsenic  in  a  Case  of  Poisoning.  By  J, 
GcARESCHi  {Gazzetfa,  13,  176). — From  the  experiments  of  Scolosuboff, 
it  would  result  that  arsenic  accumulates  chiefly  in  the  nervous  system, 
T\-hereas,  according  to  Johnson  and  Chittenden  (Amer.  Chem.  J.,  2, 
3o2 ;  Abstr,,  1881,  1082),  it  is  localised  chiefly  in  the  kidneys  and 
liver,  and  according  to  Ludwig  (Schmidt's  Jahrhiicher,  1881,  p.  189), 
it  accumulates  chiefly  in  the  liver,  and  is  found  also  in  the  bones. 
The  author,  having  cai-efully  examined  the  viscera  of  an  individual 
■who  died  of  arsenical  poisoning,  found  that,  out  of  100  parts  of 
arsenic,  the  stomach  contained  O'OIGS,  the  liver  O'OOlOo,  the  large 
intestine  O'OOloS,  the  lungs  and  heart  0"006,  the  muscles  O'OOOll,  and 
the  brain  only  traces,  whence  it  appears  that  arsenic  tends  to  accu- 
mulate chiefly  in  the  liver,  and  is  .likewise  found  in  notable  quantity 
in  the  lungs  and  kidneys.  H.  W. 

Physiological  Action  of  Paraldehyde  and  Contribution  to 
the  Study  of  Chloral  Hydrate.  By  V.  Ceecello  (Gazzetfa,  13, 
172). — The  action  of  this  substance  is  hypnotic  and  similar  to  that  of 
chloral,  excepting  that  it  does  not  diminish  the  pressure  of  the  blood, 
unless  administered  in  large  doses.  The  sleep  which  it  produces 
is  calm,  and  not  accompanied  or  followed  by  disturbances ;  in  fact,  it 
is  similar  to  normal  sleep.  Paraldehyde  is  absorbed  by  the  stomach, 
rectum,  and  subcutaneous  tissue.  The  author  supposes  that  it  acts 
on  the  cerebral  hemispheres,  and  then  on  the  medulla  ohlongata  and 
spinal  marrow.  He  recommends  it  for  medical  use  as  an  excellent 
substitute  for  chloral.  H.  W, 

Supposed  Toxic  Action  of  Aqueous  Solutions  obtained  from 
Fresh  Animal  Organs.  By  E.  di  Mattei  (Gazzetfa,  13,  172). — 
The  author  shows  by  numerous  experiments  that  the  symptoms  of 
poisoning  consequent  on  injection  of  the  aqueous  extracts  of  fresh 
organs  (under  the  skin,  into  the  veins,  or  into  the  peritoneal  cavity) 
are  due,  not  to  any  special  toxic  principle  contained  in  these  organs, 
as  might  be  inferred  from  the  experiments  of  Peilicani,  but  to  a 
purely  infective  process,  determined  by  the  action  and  decomposition 
of  insoluble  but  decomposed  and  alterable  materials  held  in  suspension 
by  the  injected  liquids.  In  fact,  when  the  turbid  juice  is  freed  from 
solid  matters,  either  by  filtration  or  by  evaporation,  and  only  the 
liquid  portion  is  injected,  death  does  not  supervene.  Another  mode 
of  experimenting  consists  in  injecting  beneath  the  skin  of  an  animal 
the  fresh  juice  of  an  organ  reduced  to  a  pulp,  but  not  filtered,  and, 
after  a  time  more  than  sufiicient  to  ensure  the  complete  absorption  of 
the  liquid  portion,  making  a  wnde  incision  in  the  skin  at  the  point  of 
injection,  and  washing  with  water  containing  phenol,  in  order  to 
remove  the  solid  matters  remaining  beneath  the  skin.  Operating  in 
this  manner,  death  does  not  occur.  H.  W. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Valuation  of  Seeds.  Bj  A.  Mater  and  others  (Bied.  Centr., 
1883,  32-i — 325). — Mayer  employs  as  a  germinator  a  glass  flask  15  cm. 
high  and  6  cm.  broad,  having  an  opening  close  to  the  bottom,  which 
allows  of  the  free  circulation  of  air,  and  removal  of  excess  vvater. 
The  seeds  are  laid  on  blotting  paper  or  cotton  stuff  placed  inside  the 
flask.  When  compared  with  NolDbe's  germinator,  it  was  found  that 
Mayer's  was  best  for  clover,  whilst  I^obbe's  was  best  for  most  grass 
seeds.     The  reports  of  germinative  power  of  a  sample  are  made  thus: 

(2)  percentage  of  foreign 


,, ,    .TT-  1             purity  X   p-erminative  power 
(1)   Value  =  *        ■^ 2 
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seeds,  which  are  divided  into  harmful  and  harmless.  As  regards  the 
influence  of  light,  the  author  finds  that  the  germination  of  Poa  pra- 
fensis  and  Dadylis  glomerata  is  accelerated,  whilst  the  admission  of  air 
has  no  effect  on  Pinus  silvestris,  Lolium  perenne,  FesUica  ovina,  and 
F.  duriusmla.  Nobbe  considers  that  germination  should  be  tried  in  his 
germinator,  on  paper,  in  sand  and  in  mould,  before  a  satisfactory  report 
can  be  made.  A  previous  soaking  for  6 — 12  hours  is  recommended 
for  hard  seeds,  as  also  to  remove  the  mucilage  from  the  seeds  of  Limiin, 
Camelina,  Cydonia,  <tc.,  so  as  to  admit  oxygen  more  readily  to  the 
embryo.  E.  W.  P. 

Chemical  Changes  induced  by  the  Sprouting  of  Grain. 
By  M.  Marcker  and  Kobus  {Bied.  Centr.,  1883,  326— 328).— The  fol- 
lowing table  shows  the  changes  which  occurred  when  a  sample  of 
barley  was  exposed  to  bad  weather  for  a  fortnight ;  the  rest  of  the 
crop  had  been  well  harvested.  The  ordinary  analysis  showed  no  dif- 
ference between  the  samples ;  it  was  only  when  a  more  searching 
examination  was  made  that  a  change  was  manifest : — 
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Kobus  found  that  in  wheat,  under  similar  circumstances,  the  nitro- 
genous matter  was  most  affected,  the  gluten  being  reduced  by  20 — 25 
per  cent.  E.  W.  P. 

Function  of  Silica  in  the  Vegetation  of  Maize.  By  V.  Jodin 
(Compt.  retid.,  97,  344 — 34(3). — A  grain  of  maize  cultivated  in  a 
suitable  solution  of  inorganic  salts  will  develop  and  form  a  plant  of 
normal  appearance  without  assimilating  any  notable  proportion  of 
silica.  This  deprivation  of  silica  produces  no  physiological  degene- 
ration in  the  plant,  which  can  be  cultivated  in  a  similar  manner 
through  several  generations.  Under  somewhat  similar  conditions  a 
maize  plant  will  develop  and  attain  full  maturity,  although  retaining 
in  its  tissues  only  one-quarter  the  normal  amount  of  phosphoric  acid 
and  one-half  the  normal  amount  of  potassium.  By  cultivating  in 
well  moistened  vegetable  soil,  a  grain  from  a  plant  of  the  fourth 
generation  cultivated  in  water  free  from  silica,  a  strong  and  vigorous 
plant  is  obtained  which  contains  only  one-sixth  the  normal  amount  of 
potassium. 

These  facts  confirm  Deherain's  supposition  that  the  ash  of  a  plant 
contains  an  amount  of  inorganic  salts  greatly  in  excess  of  that 
actually  required  for  the  proper  development  of  the  plant.  The 
accumulation  of  this  excess  in  the  tissues  of  the  plant  is  due  to  the 
purely  physical  forces,  diffusion  and  evaporation.  C.  H.  B. 

Constant  Production  of  Oxygen  by  the  Action  of  Sunlight 
on  "  Protococcus  pluvialis,"  By  T.  L.  Phipson  (Chem.  Netvs,  48, 
'205 — 20G). — In  the  summer  Zijgnema  and  Conferva  may  fx'equently  be 
seen  borne  to  the  surface  of  pools  of  stagnant  water  by  innumerable 
minute  bubbles  of  oxygen-gas.  Some  of  the  simplest  of  the  iinicel- 
lular  algae,  e.g.,  Protococcus  pluvialis  and  P.  paliostris,  exhibit  this 
peculiarity  to  a  remarkable  degree.  The  author  has  cultivated  some 
of  the  last-mentioned  plants  by  exposing  pump-water  to  air  and 
light  for  some  weeks,  and,  as  soon  as  good  growth  was  obtained, 
small  dead  branches  of  poplar  were  put  in  the  water ;  the  protococ- 
cus developed  rapidly  upon  them.  The  branches  can  then  be  put  in 
flasks  full  of  water  and  the  production  of  oxygen  observed ;  this 
takes  place  immediately  the  flasks  are  exposed  to  the  sun's  rays ;  the 
oxygen  comes  off  in  the  minutest  bubbles,  but  in  such  great  numbers 
as  to  form  a  froth  on  the  surface  ;  in  some  higher  plants,  e.g.,  Achillea 
milli folium.,  the  gas  collects  at  the  ends  of  the  leaves  and  comes  to 
the  surface  in  large  bubbles.  If  the  flask  is  inverted  the  evolution  of 
gas  continues  for  about  three  days ;  the  introduction  of  a  minute 
quantity  of  caustic  soda  stops  it  on  the  first  day  by  depriving  the 
plant  of  carbonic  anhydride.  On  renewing  the  water,  after  three 
days,  the  evolution  recommences,  and  so  by  keeping  up  a  constant 
snpply  of  pamp-water,  the  production  of  oxygen  may  be  kept  up  to 
all  appearance  indefinitely.  The  author  has  devised  a  simple  appa- 
ratus for  this  purpose — a  wide-mouthed  bottle  with  tubulure  near  the 
bottom  is  fitted  with  a  gas  delivery  tube  and  a  tube  with  tap  connected 
with  a  water  supply  ;  the  water  must  neither  be  boiled  nor  distilled, 
nor  must  it  be  in  the  slightest  degree  alkaline.     A  tap  is  put  in  the 
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tubulure  and  is  used  to  empty  the  bottle.  Some  of  the  working 
poplar  bianclies  are  placed  in  the  bottle,  water  is  run  in,  and  the 
bottle  exposed  to  sunlight  ;  the  oxygen  can  be  collected  in  a  gas- 
holder. After  three  days  the  old  water  is  run  out  of  the  bottle  and 
fresh  water  run  in.  The  author  suggests  that  by  employing  graduated 
vessels,  &c.,  the  apparatus  might  be  used  as  an  actinometer.  The  gas 
produced  contains  about  98  per  cent,  oxygen.  The  author  remarks 
incidentally  that  carbonic  anhydride  in  presence  of  sunlight  is  not 
decomposed  by  plants,  but  simply  absorbed,  water  and  hydrogen 
dioxide  being  equally  essential  for  the  production  of  oxygen,  and  the 
gas  being  evolved  from  the  tissue  as  a  consequence  of  the  absorption. 

Aldehydic  Nature  of  Protoplasm.  By  A.  B.  Griffiths  (Chem. 
News,  48,  179 — 180). — After  reference  to  the  work  of  Loew  and 
Bokorny  (Abstr,,  1882,  546,  4-47,  and  882),  of  Reinke  (ibid.,  243  and 
1312),  of  Mori  (Chem.  Centr.  [3],  13,  565),  of  Beyer,  of  Ea-etzschmar 
(Bied.  Centr.,  1882,  830),  and  to  his  own  communication  to  this  Journal 
(Trans.,  1883,  195),  the  author  proceeds  to  describe  his  new  experi- 
ments. He  has  examined  the  protoplasm  of  living  and  dead  cells  of 
Spirogyra,  and  tinds  that  it  reduces  alkaline  solutions  of  cupric  salts ; 
that  crystals  are  formed  in  it  by  treatment  with  weak  sodium  chloride, 
and  that  the  addition  of  absolute  alcohol  to  the  cells  of  the  Spirogyra 
causes  the  deposition  of  crystals  of  anhydrous  dextrose.  It  is  there- 
fore probable  that  the  reducing  properties  of  protoplasm  are  due  to 
this  glucose,  and  that  the  crystals  formed  with  sodium  chloride  are 
CsHioOejNaCl  +  HoO.  This  view  is  supported  by  the  following  ex- 
periments: — Albumin  (white  of  fresh  egg)  mixed  with  a  small 
quantity  of  a  very  dilute  solution  of  dextrose,  when  treated  as  above 
described,  behaves  in  a  manner  precisely  similar  to  the  spirogyra 
cells.  Moreover,  if  the  living  plant  is  kept  in  the  dark  for  a  couple 
of  days  and  is  then  examined,  none  of  these  reactions  are  observed. 
This  is  evidently  due  to  the  dextrose  being  used  up  in  the  dark  to 
nourish  the  cell-walls  and  tissues,  for  after  a  short  exposure  to  sun- 
light the  dextrose  reappears  and  the  usual  phenomena  are  to  be  observed 
in  the  plant  cells.  Tlie  author  concludes  with  some  remarks  on  the 
aldehydic  nature  of  dextrose,  on  the  assimilation  of  carbon  by  plants, 
and  on  the  importance  of  researches  on  albumin.  D.  A.  L. 

Fatty  Constituents  of  Common  Chestnuts.  By  P.  Malerba 
(Gazzetta,  13,  173). — Dry  chestnuts  contain  at  least  3  per  cent,  of 
fatty  matters,  for  the  most  part  liquid  and  of  oily  aspect,  while  the 
smaller  portion  is  solid,  the  proportion  of  fatty  matter  increasing  with 
age,  and  fatty  acids  being  formed  at  the  same  time.  H.  W. 

Cocoa  and  Chocolate.  By  Bousskgault  (Anti.  Chim.  Phys.  [5], 
28,  433 — 456). — The  cacao  plant  rarely  flowers  before  it  is  30  months 
old,  but  the  first  flowers  are  generally  destroyed,  as  the  planters  do 
not  permit  the  plants  to  bear  fruit  before  they  are  foui'  years  old ; 
100  kilos,  of  fresh  fruit  yield  from  45  to  50  kilos,  of  dry  cocoa.  In 
Venezuela,  after  a  plant  is  seven  years  old,  it  yields  0"75  kilo,  annually. 
In  Magdalena  a  tree  yields  2  kilos,  of  dry  cocoa  per  annum.     The 
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kernel  of  the  species  Montaraz  contains  :  Batter,  53'3  ;  albumin,  12"9  ; 
theobromine,  2'4 ;  gum  and  tartaric  acid,  6"7 ;  cellulose,  lignose, 
starch,  O'l;  ash,  4"0  ;  water,  11'6  per  cent.  The  ash  consists  chiefly 
of  phosphate  of  calcium,  magnesium,  and  potassium  ;  it  also  contains 
silica,  carbonic  and  sulphuric  acids.  The  husk  has  the  following 
percentage  composition: — Butter,  3'9 ;  nitrogenous  matter,  14"25, 
containing  2'8  N ;  gum,  12'12  ;  tartaric  acid  and  tannin,  5"05 ;  ash, 
6'89  ;  water,  12'18;  lignose,  cellulose,  and  other  compounds  not  esti- 
mated, 45'61.  The  process  of  decortication  is  generally  accomplished 
by  means  of  gentle  heat.  The  following  table  shows  the  composition 
of  Trinidad  cocoa,  decorticated  A  by  heat,  B  without  heating : — 

A.  B. 

Butter    540  49-9 

Starch  and  glucose  . .  25                    2'4 

Theobromine 3-6                    3-3 

Asparagine    trace  trace 

Albumin    US  10-9 

Gum 2-5                    2-4 

Tartaric  acid 3"7                    34 

Tannin 02                    0-2 

Soluble  cellulose  ....  11  "5  10'6 

Ash     4-4                   4-0 

Water    —                    76 

Not  estimated    5"8                   5"3 

Cocoa  butter  is  a  white  solid  which  melts  at  30°  and  solidifies  at 
23°.  The  gum  resembles  gum  arable  in  appearance,  and  also  yields 
mucic  acid  when  treated  with  nitric  acid.  It  is  powerfully  dextrogy- 
rate. Chocolate,  prepared  by  grinding  together  sugar  and  gently 
roasted  cocoa,  contains  varying  amounts  of  sugar.  Spanish  chocolate 
contains  from  40'6  to  54  per  cent,  of  sugar,  and  French  chocolate 
contains  from  56  to  59  per  cent. 

The  relative  value  of  chocolate  and  milk  as  food  is  seen  from  the 
following  analysis  of  equal  weights  of  milk  and  an  emulsion  contain- 
ing 20  per  cent,  of  chocolate  : — 

Chocolate 

emulsion.  Milk. 

Albumin    3-0  136 

Fats    14-0  150 

Sugar 32-0  15-0 

Salts 1-0  2-7 

The  large  proportion  of  sugar  in  chocolate  diminishes  its  nutritive 
power.  W.  C.  W. 

Analysis  of  some  Cider  Apples.  By  ,R.  Lezi5  {Ann.  Agronomiques, 
9,  105). — The  fruits  were  exhibited  at  the  Apple  Congress  of  St.  L6, 
November,  1882,  and  analysed  by  the  author  at  the  end  of  Decem- 
ber : — 

2>2 
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Variety. 

Water. 

Sugar. 

Ash. 

Tannin. 

Celhilose, 
albumiuoicls,  &c. 

80-96 
83-38 
80-64 
82-02 
81-08 
84-02 
83-90 
84  -90 

7-64 
9  19 
9-22 
8-59 
10-41 
6-08 
8-50 

7-40 

0-52 
0-37 
0-36 
0-46 
0-34 
0-28 
0-36 
0-32 

0-50 
0-21 
0-19 
0-35 
0-57 
0-72 
0-23 
0-27 

10-38 

6-85 

9-59 

Aiifriche  tarclire 

8-58 
7-60 

Frequin 

8-90 

7 -01 

7-11 

The  variety  Frequin  is  well  known  as  yielding  good  cider,  which 
will  keep  well.  J.  M.  H.  M. 

Poisonous  Properties  of  Edible  Fungi.  By  G.  Dupetit  (BieJl. 
Centr.,  1883,  356). — The  physiological  action  of  the  juices  of  many 
fungi  on  animals  is  detailed  in  this  paper.  The  poisonous  principle  is 
soluble  in  water,  but  insoluble  in  ether,  chloroform,  carbon  bisulphide, 
and  alcohol ;  it  is  precipitated  from  its  solutions  by  alcohol,  tannin, 
lead  acetate,  and  hydroxide ;  it  therefore  less  resembles  the  alkaloids 
than  the  soluble  ferments,  and  its  action  is  destroyed  at  100°.  In 
Boletus  two  nou- poisonous  alkaloids  have  been  found,  the  one  resem- 
bling neurine,  the  other  the  ptomaiues.  E.  W.  P. 

Report  on  Experimental  Plots  at  Grignon  in  1882.  By 
P.  P.  D£herain  (Ann.  Agronomiques,  9, 106 — 124). — The  crops  grown 
in  1882  were  wheat,  oats,  green  maize,  sugar-beet,  and  sainfoin.  The 
yield  of  oats  was  under  average,  and  that  of  wheat  very  poor,  35  hec- 
tolitres per  hectare  against  50  harvested  in  1880.  The  author 
attributes  the  difference,  not  to  the  rainfall,  which  was  less  and  more 
equally  distributed  in  1882  than  in  1880,  but  to  the  difference  in  tem- 
perature, the  monthly  mean  from  March  to  September  being  from 
1-3°  to  5-6°  (July)  less  in  1882  than  in  1880.  For  the  same  reason 
the  vintage  of  1882  was  a  bad  one,  as  the  grapes  never  ripened 
perfectly. 

Wheat. — All  the  plots  carried  potatoes  from  1875 — 1879,  and  wheat 
1880 — 1882 ;  since  1879  no  nitrogenous  manure  has  been  used.  The 
best  yield  (27 — 30  hectolitres)  was  on  those  plots  which  had  received 
dressings  of  faimiyard  manure  from  1875 — 1879  ;  plots  dressed  with 
sodium  nitrate  during  the  same  period  gave  no  more  grain  than  the 
plot  unmanured  since  1875,  although  the  straw  was  slightly  heavier; 
and  plots  which  received  ammonium  sulphate,  1875 — 1877,  yielded  less 
of  both  grain  and  straw  than  the  plot  unmanured  since  1875.  The 
entire  wheat  crop  of  the  neighbourhood  suffered  much  from  rust  in 
June ;  10  grams  of  wheat  from  one  of  the  plots  contained  128  well 
developed  grains  weighing  6-12  grams,  and  132  stunted  badly  filled 
grains  weighing  3-88  grams.  The  two  lots  were  analysed  and  found 
to  be  almost  identical  in  composition. 

Oats. — The  harvest  from  the  experimental  plots  was  worse  than  the 
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average  of  the  four  years  1878 — 1881,  but  better  than  1881 ;  the 
deficiency  was  most  marked  in  the  grain,  and  the  author  attributes 
the  fallinof  off  to  the  difficulty  of  cleaning  laud  carrying  tlie  same 
cereal  ci-op  so  many  years  in  succession.  Oats  have  been  grown  on 
all  the  plots  for  the  last  eight  yeai's,  and  in  1882  the  yield  from  most 
of  the  manured  jDlots  was  actually  less  than  that  on  the  two  plots 
receiving  no  manure,  owing  to  the  encouragement  afforded  by  the 
manures  to  the  growth  of  weeds. 

Crreen  Maize. — The  seventh  consecutive  year  of  this  crop  has  yielded 
results  similar  to  those  of  the  preceding  years.  The  yield,  favoured 
by  a  wet  season,  has  shown  no  falling  off,  and  fai'myard  manure  in  quan- 
tities up  to  29,000  kilos,  per  hectare,  has  proved  by  far  the  most  efficaci- 
ous and  rerauuei^tive  dressing;  with  40,000  kilos,  instead  of  20,000,  the 
increased  yield  is  not  sufficient  to  cover  the  extra  cost  of  the  manure. 
A  moderate  di-essing  of  farmyard  manure  each  year  has  given  better 
aggregate  results  than  the  same  total  quantity  distributed  over  the 
three  years  1875 — 1877.  Partial  or  complete  substitution  of  sodium 
nitrate  for  farmyard  manure  has  resulted  in  diminished  crops. 

Sugar-beet. — This  crop  has  been  grown  in  1881  and  1882  on  six 
plots  which  carried  green  maize  for  the  six  previous  years  ;  the  previous 
dressings  on  half  the  plots  having  been  farmyai'd  manure,  and  on  the 
others  ammonium  sulphate.  The  results  of  1881  were  so  decidedly 
worse  on  the  ammonium  sulphate  plots,  that  in  1882  an  attempt  was 
made  to  restore  their  fertility  by  new  dressings  of  farmyard  manure 
alone  or  with  artificials  :  20,000  kilos,  farmyard  manui'e,  together  with 
200  kilos,  each  of  sodium  nitrate,  superphosphate,  and  potassium 
chloride,  was  the  only  application  which  raised  the  produce  of  the 
ammonium  sulphate  plots  to  a  level  with  the  plots  which  received  no 
manure  in  1881  or  1882,  but  had  been  dressed  with  farmyard  manure 
in  1878,  '79,  '80.  The  sugai"  in  average  samples  of  roots  from  each 
plot  was  determined  by  the  polariscope,  the  percentage  varying  from 
12'04  to  13'73  (the  variety  grown  Avas  Vil'moriris  betterave  au  collet 
rose).  The  results  confirm  the  author's  previous  conclusions  that  the 
richness  in  sugar  is  lowered  by  nitrogenous  manures,  and  is  not 
sensibly  raised  either  by  potassium  salts  or  superphosphate.  The 
most  remarkable  fact  in  this  series  of  experiments  is  the  decreased 
crops  on  the  plots  which  formerly  received  ammonium  sulphate,  a 
result  which  the  author  attributes  to  the  injui'ious  action  of  this  salt 
on  the  physical  properties  of  the  soil. 

Sainfoin. — The  sainfoin  grown  in  1879  had  become  replaced  by 
grasses  at  the  end  of  1881 ;  a  new  sowing  was  therefore  made  in  1882, 
and  a  satisfactory  crop  obtained,  the  best  plots  being  those  which 
were  heavily  dressed  with  farmyard  manure  from  1876 — 1878. 
Analyses  of  the  soil  and  subsoil,  made  in  the  four  years  preceding 
1879,  during  which  the  plots  carried  sugar-beet  and  green  maize, 
showed  a  slight  progressive  diminution  in  the  percentage  of  nitrogen, 
even  in  those  plots  which  received  large  dressings  of  farmyard 
manure ;  since  the  occupation  of  the  ground  by  sainfoin,  however,  the 
percentage  of  nitrogen  has  remained  stationary  or  has  slightly 
increased.     No  figures  are  given  on  this  point.  J.  M.  H.  M. 
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Influence  of  Rainfall  on  the  Wheat  Crop.  {Bled.  Ce7itr., 
1883,  291 — 294.) — A  table  of  the  rainfall  and  temperature  in  England 
during  July  and  August,  in  the  years  1846 — 1876,  is  given,  and  this 
is  divided  into  four  groups ;  comparing  this  table  with  the  wheat 
crops,  it  appears  that  when  the  average  temperature  of  July  and 
August  is  above  the  mean,  the  crop  is  above  average :  rain  during 
Avarm  seasons  does  not  lower  the  quantity  although  the  quality  may 
be  deteriorated ;  however  good  a  season  may  be  in  June,  no  good  crop 
is  obtained — that  is  one  above  the  average — if  the  average  tempera- 
ture in  July  and  August  is  below  the  mean  ;  even  if  the  weather  in 
those  months  be  fine,  the  quality  only  is  good.  If  during  July  and 
August  there  is  both  wet  and  cold,  the  yield  is  always  low  and  the 
quality  poor.  E.  W.  P. 

Comparative   Feeding  Value  of  Barley,   Malt,   and  Peas. 

By  A.  VoELCKER  (Jour.  Boy.  Agri.  Soc,  1888,  422). — These  experi- 
ments were  conducted  at  Woburn.  The  barley  and  malt  were  used 
in  the  proportion  shown  in  the  malting  operation,  140  lbs.  of  barley 
yielding  117  lbs.  of  malt  and  malt-dust.  Three  pens,  each  of  ten 
sheep  (10  months  old),  received  throughout  the  same  quantity  of 
swedes,  with  hay  and  straw  chaff.  During  the  first  period  of  eight 
weeks,  each  sheep  had  in  addition  ^  lb.  of  linseed  cake  per  day  ; 
pen  1,  J  lb.  of  barley  meal ;  pen  2,  the  equivalent  in  malt-meal  and 
malt-dust;  pen  3,  j  lb.  of  pea- meal.  In  the  second  period  of  two 
weeks  the  additional  foods  were  increased  to  ^  lb.  per  head  per  day. 
In  the  third  period  of  two  weeks  they  were  raised  to  f  lb.  In  the 
fourth  period  of  two  weeks  they  were  raised  to  1  lb.  The  gain  in 
live-weight  of  the  sheep  of  each  pen  was  as  follows  : — 


Pen  I.  Barley. 

Pen  II.   Malt. 

Pen  III.  Peas. 

First  eight  weeks 

Following  six  weeks  .... 

lbs. 

200^ 

93 

lbs. 

2271 

73J 

lbs. 
228i 
113 

Total  fourteen  weeks. . . . 

2931 

301^ 

341f 

The  feeding  values  of  the  barley,  and  of  its  equivalent  in  malt, 
were  thus  practically  equal,  whilst  that  of  the  peas  was  distinctly 
greater. 

The  maximum  rations  were  continued  for  two  weeks  longer ; 
during  this  time  the  sheep  of  pen  1  refused  a  part  of  their  barley,  the 
results  therefore  ceased  to  be  comparative.  R.  W. 

Composition  and  Digestibility  of  Serradella  at  various 
Ages.  By  H.  Weiske,  G.  Kennepohl,  and  B.  Schulze  (Bied.  Centr., 
1883,  307 — 309). — The  seed  was  sown  in  the  middle  of  April  on  two 
plots,  from  the  first  of  which  a  crop  was  taken  on  July  22,  and  from 
the  latter  on  October  2,  also  an  aftermath  was  taken  from  the  first 
plot  on  October  2.     The  composition  of  the  crops  was  as  follows: — 
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Plot  1. 

Plot  2. 

July  22. 

October  2. 

October  2. 

Yield- 

Fresh 

110  -0  kilos. 
13-83    „ 

22 -62  p.c. 

5-2      „ 
29-65    „ 
30-89    „ 
11-64    „ 

4  -345  kilos. 
0-577     „ 

24-75  p.c. 

5-12    „ 

27-11    „ 

34-33    „ 

8-69    „ 

85  -00  kilos-. 

Dry 

17-15     „ 

Coiitainin<; — 

Albuniiu 

Fat,  &c 

Fibre 

19-13  p.c. 

3-95     „ 

35-71     ., 

Cellulose,  &c 

Ash 

32-39     „ 

8-82     „ 

Feeding  experiments  showed  that  the  younger  plant  was  more 
easily  digested  than  the  older.  E.  W.  P. 

Analyses  of  Heather  (Erica  vulgaris),  Braken  (Pteris  aqui- 
lina),  and  Broom  (Genista  pilosa).  By  A.  Peterotann  (Amu 
Aijronomiques,  9,  251 — 255).^Vast  tracts  of  poor  soil  in  the  Ardennes 
(derived  from  schists  and  qiiartzose  schists)  are  covered,  with  a  thick 
vegetation  of  heather,  broom,  and  fern,  which  is  useful  to  the  inhabi- 
tants in  many  ways.  The  dense  mass  of  vegetation  assists  in  the  dis- 
integration of  the  rock,  and  acts  as  a  sponge  in  storing  up  and 
gradually  giving  out  the  rainfall.  Sheep  and  horses  readily  eat  the 
young  shoots  of  broom  and  heather,  and  the  ashes  of  these  plants, 
burnt  on  the  spot,  are  found  to  be  a  good  manure  for  oats.  Cut 
■nath  the  scythe,  air-dried,  and  stacked,  these  plants  furnish  fuel  in 
the  winter  and  litter  for  cattle.*  Sometimes  they  are  ploughed  in 
as  green  manure,  and  frequently  broom  in  flower  is  made  into  a  com- 
post -with  soil  and  refuse.  The  analyses  in  the  subjoined  tables 
were  made  on  the  air-dried  plants,  including  stems,  leaves,  and 
floAvers : — 


Fern. 

Ht  ather. 

Broom. 

14  -70 

75-75 

9-55 

12-70 

85-06 

2  -24 

12-30 

tOrganic  matter 

Mineral  matter 

84-79 
2-91 

100-00 

100 -00 

100  -00 

tContaining  nitrogen 

2-38 

0-80 

2-54 

Fern  litter  is  also  extensively  used  in  the  ^ew  Forest. — J.  M.  H.  M, 
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Composition  of  the  Ash  after  Deducting  Carhon,  Sand,  and 
Carbonic  Anhydride. 


Fern. 

Heather. 

Brcom. 

Potash 

38-53 
3-31 

11-69 
6-93 
0-91 
7-93 
4-60 

17-51 

11  09 

31-74 
5-98 

19-78 

13-28 
3-06 
8-14 
2-73 

13-47 
2-35 
trace 

43-28 

Soda 

4-18 

Lime 

18-57 

Magnesia 

10  05 

Oxide  of  iron 

1-12 

Sulphur  trioxide 

4-61 

Phosphorus  pentoxide 

14  05 

Silica   

111 

Chlorine 

3-89 

Mann'anese 

trace 

Deduct  oxygen  equivalent  to  chlorine  . . . 

102-50 
2-50 

100-53 
0-53 

100-88 
0-88 

100 -00 

100-00 

lcO-00 

Fern  and  broom  thus  contain  six  times,  and  heather  twice  as  much 
nitrogen  as  rye-straw,  and  their  ashes  are  rich  in  phosphoric  acid  and 
potash,  J.  ]\[.  H.  M. 

Beet  Cultivation.  By  Ceahe  and  others  {Bied.  Centr.,  1883, 
333). — Crahe  found  on  large  plots  that  a  mixture  of  Chili  saltpetre 
and  Baker  guano  was  a  more  productive  manure  than  ammonium  sul- 
phate and  guano,  both  as  regards  yield  of  root  and  of  sugar.  Marcker 
found  that  in  1880  Simon  le  Grand  Rose  was  the  best  cropper  but 
lowest  yielderof  sugar,  but  in  1881  Klein  Wanzlebene  was  the  highest 
cropper  and  Vilmorin  Blanche  gave  the  best  yield  of  sugar. 

E.  W.  P. 

Potatoes  and  Sweet  Potatoes.  By  Sacc  (Bied.  Centr.,  1883, 
337). — Potatoes  which  are  planted  at  all  seasons  of  the  year,  as  in 
Monte  Video,  are  watery  and  tasteless,  and  have  the  composition — 
albumin  0-71—0-81,  dextrin  0-02—0-05,  sugar  1-3,  starch  10-2— 
12-81,  bitter  extract  225,  fibre  13'18 — 11-59,  calcium  bimalate  0-05, 
water  73'59 — 72"91,  but  if  they  are  planted  in  October  then  the  com- 
position is  normal.  Sweet  potatoes  (Convolvulus  batatas)  require 
more  heat,  and  contain — albumin  0-56 — 0'G4,  glucose  4-0 — 0'3,  muci- 
lage 1-15,  pectic  acid  1-27,  starch  15-0—13-01,  fibre  10-02—17-83, 
ash  1,  water  67-0 — 68'19.  They  require  an  open  soil  and  but  little 
manuring.  The  sweet  potato  is  finer  than  the  potato,  and  is  quite  as 
useful,  beiug  largely  used  in  the  manufacture  of  spirits. 

E.  W.  P. 

Assimilation  of  the  Organic  Matter  of  Arable  Soil.  Parti. 
Historical  Resume.  By  P.  P.  Dehekain  (Ann.  Agronomiques,  9, 
258 — 265). — The  idea  that  plants  directly  assimilate  the  organic 
matter  of  the  soil  was  supported  by  de  Saussure,  Malaguti,  and 
Soubeyran,  and  opposed  by  Liebig  and  Boussingault.  The  last-named 
chemist  contended  that  the  utility  of  humus  to  vegetation  consists  in 
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the  continuous  disengagement  of  large  quantities  of  carbonic  anhy- 
dride in  the  soil,  and  subsequent  writers  have  supposed  that  this 
carbonic  anhydride  is  absorbed  by  the  roots,  conveyed  to  tlie  leaves, 
and  there  decomposed  in  presence  of  chlorophyll  and  sunliglit.  No 
evidence  in  favour  of  the  absorption  of  carbonic  anhydride  by  roots 
could  be  obtained  by  Corenwinder  from  direct  experiments  on  the 
point ;  on  the  contrary,  he  has  shown  that  roots  take  part  in  respira- 
tion, absorbing  oxygen  and  emitting  a  little  carbonic  anhydride. 
Grandeau  has  attributed  another  function  to  humus.  He  found  that 
the  ammonium  carbonate  extract  of  soil  contains,  besides  the  brown 
humus  bodies,  considerable  quantities  of  phosphoric  acid,  oxide  of 
iron,  magnesia,  lime,  and  soluble  silica.  When  this  solution  is  dialysed, 
only  the  mineral  constituents  pass  through  the  septum,  forming  a 
colourless  solution,  the  brown  matter  left  on  the  septum  containing 
only  8  per  cent,  of  ash,  whereas  before  dialysis  it  contains  53  per  cent. 
From  these  experiments  Grandeau  concludes — (1)  that  the  minerals 
combined  with  humus  are  directly  assimilable  by  the  roots  of  plants  ; 
(2)  that  the  organic  matter  itself  does  not  enter  the  roots,  but  is  the 
vehicle  of  the  mineral  aliment ;  (3)  that  the  combination  of  nainerals 
with  humus  is  similar  to  that  found  in  the  liquor  of  a  dung-heap ;  and 
(4)  that  the  fertility  of  a  soil  is  proportional  to  the  quantity  of 
minerals  associated  with  humus  and  soluble  in  ammonium  carbonate. 
Petermann  has  recently  demonstrated  (and  his  experiments  have  been 
repeated  by  Grandeau)  that  soil  not  treated  with  ammonium  carbonate 
does  contain  dialysable  organic  matter,  and  the  question  remains,  does 
this  organic  matter  serve  directly  as  plant  food  ?  The  author's  obser- 
vations on  the  experimental  maize  plots  at  Grignon  render  an  affirma- 
tive reply  probable.  The  plots  dressed  each  year  with  40,000  kilos. 
farmyard  manure  have  given  an  average  annual  yield  of  90,000  kilos. 
green  maize,  whilst  the  highest  yield  obtained  by  the  use  of  chemical 
manures  is  68,000  kilos.  When  maize  is  grown  with  the  aid  of  farm- 
yard manure,  the  soil  is  found  to  be  much  more  impoverished  of 
carbon  than  in  the  case  of  potatoes  or  wheat,  which  do  not  benefit 
so  much  from  the  same  manure.  The  author  finally  quotes  the 
opinion  of  Sachs,  who,  after  noting  the  direct  assimilation  of  organic 
matter  by  fungi,  germinating  seeds,  and  certain  parasites,  considers  it 
probable  tliat  green  plants  also  may  share  in  this  function.  The 
direct  experiments  of  the  author  will  be  given  in  a  future  number. 

J.  M.  H.  M. 

Ammonia,  Chlorine,  and  Sulphuric  Acid  in  Rain  collected 
at  Rothamsted.  By  Sir  J.  B.  Lawes,  J.  H.  Gilbert,  and  R.  Waiuxg- 
TON  (Jour.  Roy.  Agri.  Soc,  1883,  313). — The  results  of  earlier  deter- 
minations have  been  given  in  a  previous  paper  (Abstr.,  1882,  889). 

1.  Ammonia  in  liain. — The  new  determinations  were  made  both  in 
daily  rainfalls  and  in  monthly  mixtures.  The  rain  was  distilled,  and 
the  distillate  Nes.slerised.  In  152  daily  collections  of  rain,  dew,  etc., 
in  the  large  rain-gauge  (O'OOl  acre),  extending  from  June  22,  1881,  to 
January  5,  1882,  the  nitrogen  as  ammonia  varied  from  0"043  per  mil- 
lion (in  a  rainfall  of  0713  inch  on  Nov.  27)  to  5*49  per  million  (in  a 
deposit  of  dew  of  0'007  inch  on  September  17).  The  rainfall  during 
the  whole  period  amounted  to  21'C4o  inches,  and  contained  an  average 
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of  0"254  of  nitrogen  as  ammonia  per  million.  Tlie  proportion  of 
ammonia  is  much  greater  in  small  deposits  than  in  large;  it  is  affected 
to  a  still  greater  extent  by  the  amount  of  previous  washing  which  the 
atmosphere  has  undei'gone.  Ammonia  was  also  determined  in  50 
monthly  mixtures  of  rain-water.  In  24  recent  months  the  analysis  of 
the  water  was  made  at  the  end  of  each  month  ;  the  earlier  monthly 
samples  were  in  most  cases  of  considerable  age  when  analysed.  In  the 
24  recent  samples  the  nitrogen  rs  ammonia  averaged  0'316  per  mil- 
lion ;  in  the  whole  series  of  50  months  the  average  was  0"361. 
Evidence  is  given  showing  that  the  ammonia  in  the  rain-water 
generally  tended  to  increase  by  keeping.  Nitrification  was  possibly 
prevented  by  the  lead  present  in  the  water.  The  rainfall  of  summer 
was  generally  richer  in  ammonia  than  that  of  winter.  The  nitrogen 
as  ammonia  contributed  annually  by  rain  to  an  acre  of  land  amounts 
to  2"37  lbs.  if  calculated  from  the  daily  determinations  during  six 
months,  to  2"47  lbs.  calculated  from  two  years'  determinations  in 
fresh  monthly  mixtures,  and  to  2'66  lbs.  if  calculated  from  determina- 
tions in  50  monthly  mixtures,  many  of  them  old.  From  the  last  series 
of  determinations  it  appears  that  to  double  the  quantity  of  ammonia 
per  acre  the  rainfall  must  be  increased  about  six-fold.  From  Frank- 
land  and  Way's  results,  the  nitrogen  as  nitric  acid  appears  to  be  about 
1  lb.  per  acre,  and  the  nitrogen  as  organic  matter  a  similar  amount. 
The  total  combined  nitrogen  in  the  annual  rainfall  at  Rothamsted 
is  thus  about  4"5  lbs.  per  acre. 

2.  Chlorine  in  Rain. — The  determinations  of  chlorine  in  monthly 
mixtures  of  rain  extend  over  six  years,  1877 — 83.  The  mean  propor- 
tion found  was  1'99  per  million  of  water,  or  14*92  lbs.  per  acre,  equal 
to  24"59  lbs.  of  sodium  chloride.  Two-thirds  of  the  chlorides  fall  in 
the  six  winter  months,  October  to  March.  The  minimum  quantity 
falls  in  July,  the  maximum  in  October  and  November.  The  supply 
of  chlorides  in  summer  seems  to  be  very  limited,  as  a  large  increase 
in  the  rainfall  produces  but  little  increase  in  the  quantity  of  chlorides 
per  acre.  In  winter  the  increase  in  the  quantity  of  chlorides  with  a 
rise  in  the  rainfall  is  much  greater. 

3.  Sulpliuric  Acid  in  Rain. — The  sulphuric  acid  was  determined 
gravimetrically  in  mixtures  representing  the  rainfall  of  summer 
(April — September)  and  winter  (October — March) ;  the  determina- 
tions extended  over  two  years.  When  the  rain  was  collected  in  glass 
vessels  only,  the  average  amount  of  sulphuric  anhydride  was  2"41  per 
milHon  of  rain  or  18'5  lbs.  per  acre.  When  the  rain  was  collected  in 
the  large  rain-gauge  the  amount  of  sulphuric  anhydride  was  3"95  per 
million,  or  30"3  lbs.  per  acre.  There  seems  little  doubt  that  in  this 
latter  case  a  part  of  the  sulphuric  acid  was  derived  from  the  vulca- 
nised caoutchouc  used  for  the  connections.  The  rain  appears  to  be 
slightly  richer  in  sulphuric  acid  in  summer  than  in  winter. 

R.  W. 
Influence  of  Artificial  Manures  on  the  Physical  Properties 
of  Soil.  By  E.  WoLLNY  {Ann.  Agronomiques,  9,  129 — 131 ;  from  Zeits. 
des  Vereins  fur  die  Ruhenzuclierindustrie,  November,  1882). — The 
addition  of  small  quantities  of  ammonia  or  fixed  alkalis,  or  of  alkaline 
phosphates  or  carbonates  to  water  holding  clay  in  suspension,  causes 
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the  immediate  precipitation  of  tbe  clay  in  a  dense  form.  Mineral 
acids  and  their  salts,  such  as  sodium  nitrate,  act  in  the  opposite 
manner,  precipitating  the  clay  in  a  light  and  sj^ongy  form,  which 
occupies  much  space.  Hence  the  author  argues  that  the  addition  of 
substances  of  the  former  class  to  soils  is  injurious  to  their  porosity 
and  lightness,  and  consequently  to  fertility,  and  cites  as  examples  the 
alkali  plains  of  Nevada  and  California,  the  soil  of  which  is  hard, 
dense,  non-porous,  and  sterile.  On  the  other  hand,  salts  such  as 
sodium  nitrate,  saltpetre,  and  potassium  sulphate  exercise  an  imme- 
diate beneficial  effect  on  the  porosity  of  arable  soil,  but  as  they  are 
quickly  washed  out  the  effect  is  not  lasting,  and  the  fertility  is  then 
found  to  be  impaired.  Of  all  artificial  manures,  lime  exercises  the 
most  favourable  influence  on  the  properties  of  soil,  causing  it  to 
aggregate  into  flocculent  particles  which  persist  for  years,  and  render 
it  light  and  fertile.  J.  M.  H.  M. 

Weeds  in  Soils.  By  H.  Putensen  {Bled.  Centr.,  1883,  295— 
297). —  In  this  paper  it  is  shown  that  repeated  ploughings  and  harrow- 
ings  diminish  the  number  of  weeds  in  the  soil.  E.  W.  P. 

Manuring  Experiments  at  Kiel.  By  A.  Emmerling  {Bied. 
Centr.,  1883,  297 — 306). — This  is  a  report  of  the  experiments  made 
in  1881,  which  are  a  continuation  of  those  conducted  in  1880 ;  the 
season  was  bad,  yet  conclusions  may  be  drawn  which  are  not  without 
interest,  as  showing  the  action  of  artificial  manures  under  unfavour- 
able circumstances.  There  were  24  sets  of  plots  on  various  soils,  the 
crops  being  generally  oats,  but  buckwheat,  barley,  and  beans  were 
also  grown.  The  manures  were  superphosphate,  precipitated  phos- 
phate, dissolved  and  raw  Peruvian  guano,  steamed  and  dissolved 
bone-meal,  blood,  ammonium  salts,  and  Chili  saltpetre  (86"9  j^er  cent.). 
The  results  are  given  in  full  detail  in  a  series  of  tables.  A  short 
summary  of  these  is  given  here.  Ammonia  acted  but  feebly  on  clay 
loam,  and  not  at  all  on  sand,  but  well  on  black  humus  earth.  Salt- 
petre was  satisfactory  in  all  classes.  Phosphates  with  ammonia  pro- 
duced a  low  yield  in  that  district  where  the  weather  was  unpropitious. 
Phosphates  and  saltpetre  gave  contradictory  results  owing  to  bad 
weather.  Steamed  bones  raised  the  yield  of  grain,  and  especially  at 
the  drier  stations ;  whilst  steamed  bones  are  best  on  dry  lands,  the 
dissolved  meal  best  acted  at  those  stations  where  rain  had  fallen  in 
June.  Blood  failed  at  all  the  dry  places.  In  spite  of  the  unfavourable 
conditions,  the  guano  (raw  and  dissolved)  greatly  increased  the  crop  ; 
the  latter  had,  however,  increased  the  grain  and  straw  more  than  the 
former.  E.   W.  P. 

Mantirial  Value  of  Nitrogenous  Refuse.  lY.  Dried  Blood. 
By  A.  Petekmaxn  {Ann.  Agronomiqiies,  9,  241 — 251). — Thirty-two 
samples  of  dried  blood  examined  in  1880 — 81  gave  an  average  of 
11'23  per  cent,  nitrogen;  the  physical  condition  also  was  satisfactory, 
being  dry,  friable,  pulverulent,  and  almost  without  odour.  The 
manurial  value  was  determined  by  experiments  on  plants  grown  in 
pots,  in  two  soils  of  very  different  physical  characters,  and  the  results 
were  compared  on  the  one  hand  with  those  obtained  without  manure, 


212 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


and  on  tLe  other  hand  witli  those  obtained  by  using  a  quantity  of 
sodium  nitrate  equivalent  in  nitrogen  to  the  dried  blood.  The  effect 
of  adding  phosphoric  acid  and  potash  to  the  dried  blood  was  also 
studied.  The  results  given  in  this  abstract  are  in  all  cases  the  mean 
of  two  or  three  concordant  experiments. 

The  iirst  series  consisted  of  lo  flower-pots  filled  with  loamy  soil  from 
Gembloux  mixed  with  a  quarter  of  its  bulk  of  quartz  sand  ;  the  second, 
15  pots  filled  with  sand  from  Campiue.  Ten  grains  of  spring  wheat 
were  sown  in  each  pot  on  March  17th,  1882  ;  on  August  20th,  1882, 
the  plants  were  removed  from  the  pots,  and  the  straw  and  grain 
weighed  separately  ;  the  results  are  given  in  the  table. 


Loam. 

Sand. 

Mean  weight  of 

Mean  weight  of 

Manure. 

Straw. 

Grain. 

Straw. 

Grain. 

18-19 
42-51 
44-25 

7-94 
19-56 
20-14 

5-35 
10-70 
19-51 

2-08 

5-05 

Sodium  nitrate  =  0'25  gram  X 

7-51 

Dried  blood  ( =  0-25  gram  N)  +  precipitated 

plio^phate  (—  0'30  oram  P5O-) 

42-90 

19-51 

20-46 

8-94 

Sodium  nitrate  (=  0-25  gram  N)   +  precipi- 

tated phosphate  (=  0-30  gram  P0O5) 

44-96 

19-62 

21-36 

9-76 

Dried  blood  ( =  025  gram  Is )  +  precipitated 

phosphate   (=   0-30  gram  P^Og)   +  potas- 

sium cliloride  (=  020  gram  K.,0) 

43-73 

19-44 

22-59 

12-19 

Sodium  nitrate  (=  025  gram  N)   +  precijji- 

tated  phospliate  (=    O'SO  gram  P.^Oj)    -t- 

potassium  chloride  (=  0-20  gram  K^O)  .. . 

45-01 

19-80 

23-99 

12-98 

The  highest  yields  are  obtained  in  the  loam,  but  the  effect  of  the 
manures  is  greatest  in  the  sand.  In  the  loam,  dried  blood  produces 
an  increase  in  the  crop  practically  identical  with  that  given  by  a 
quantity  of  sodium  nitrate  containing  the  same  amount  of  nitrogen ; 
the  addition  of  phosphoric  acid,  or  potash,  or  both,  has  little  effect. 
In  the  sand,  on  the  contrary,  dried  blood  is  decidedly  inferior  to  its 
equivalent  of  sodium  nitrate,  and  both  phosphoric  acid  and  potash 
produce  considerable  effect ;  the  effect  of  the  phosphatic  manure,  in  all 
the  pots  in  which  it  was  used,  was  to  hasten  the  period  of  ripening. 

As  the  result  of  these  and  previous  experiments,  the  author 
arranges  the  nitrogenous  manures  which  he  has  tried  in  the  following 
order  of  efficiency  (such  quantities  being  employed  as  contain  equal 
weights  of  nitrogen)  : —  Sodium  nitrate,  dried  blood,  dissolved  wool, 
wool  refuse,  leather  refuse.  The  efficiency  is  plainly  related  to  the 
solubility  and  readiness  to  decompose  in  each  case. 

J.  M.  H.  M. 

Preparation  of  Manure  from  Furnace   Slag.      By  "Winkel- 

HOFER   (Bied.    Centr,,    1883,    354). — The  excess  of  lime   in   the   slag 
obtained  in  the   "  basic  process  "  is  to  be  removed  by  treatment  with 
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molasses  and  water,  wliich  leaves  tlie  phosphates  nndissolved ;  the 
lime  is  then  separated  from  the  saccharate  by  passing  the  products 
of  combustion  from  the  furnaces  through  the  solution. 

E.  W.  P. 

Insoluble  Phosphates.  By  F.  J.  Lloyd  (Ghem.  News,  48,  164— 
165). — The  "  insoluble  phosphates"  from  superphosphates  are  divided 
into  two  classes,  the  "  white"  and  the  "  red."  The  white  are  obtained 
only  from  manures  made  from  bones,  and  represent  approximately  the 
amount  of  phosphate  not  dissolved. 

The  author  has  analysed  the  "red"  phosphate  with  the  following 
result : — 

CaO.  Fe^Os.  PA- 

32-53  31-80  35-77  per  cent. 

These  numbers  correspond  with  60-01  per  cent,  calcium  phosphate, 
17-63  per  cent,  ferric  phosphate,  22-46  per  cent,  ferric  oxide. 

D.  A.  L. 
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Volumetric  Analysis.  By  E.  Reichardt  (ArcJi.  Pharm.  [3],  21, 
106 — 115). — This  paper  contains  instructions  for  the  performance 
of  the  ordinary  operations  in  volumetric  analysis,  including  the  pre- 
cautions to  be  observed  in  the  preparation  of  standard  solutions,  &c. 

W.  R.  D. 

Determination  of  the  Density  of  Solids  and  Liquids  by 
means  of  the  Specific  Gravity  Bottle.  By  S.  Pagliani  {Gazzetta, 
13,  172). — The  author  points  out,  as  a  source  of  error  in  these  deter- 
minations, the  fact  that  flat-bottomed  glass  bottles  when  filled  with 
liquid  exhibit  very  sensible  alterations  of  level,  even  when  only  a  slight 
pressure  is  exerted  on  the  bottom ;  and  in  endeavouring  to  determine 
the  capacity  at  0'^  of  one  of  these  vessels,  he  observed  that  the  level 
of  the  liquid  contained  in  it  at  0°  was  higher  than  at  the  ordinary 
temperature.  He  therefore  recommends  for  liquids  the  use  of  the 
bottles  described  by  Regnault  (^Ann.  Clihn.  Phys.  [3],  9,  438)  ;  and  in 
cases  when  it  is  necessary  to  use  the  ordinary  bottles,  as  in  determin- 
ing the  densities  of  solid  bodies,  he  suggests  a  previous  examination, 
mth  the  view  of  ascertaining  whether  they  exhibit  the  defect  above 
mentioned.  H.  W. 

Apparatus  for  the  Rapid  Analysis  of  Gases.  By  A.  A. 
Brenemax  (Chem.  News,  48,  156). — The  apparatus  consists  of  a  eudio- 
meter fitted  with  a  soft  india-rubber  stopper  bored  with  two  holes, 
through  which  pass  two  tubes  closed  by  valves ;  one  is  connected  with 
an  exhausted  rcceivei',  whilst  the  other  has  simply  a  pointed  glass 
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tube  attached  to  it.  "When  in  nse  the  gas  is  introduced  into  the 
eudiometer  over  a  pneumatic  trough,  and  the  volume  read  o£E  in  a 
convenient  cylinder  sufBcientlj  full  of  vrater.  The  eudiometer  is  re- 
transferred  to  the  trough  of  water,  the  stopper  inserted,  and  most  of 
the  water  drawn  from  the  interior  of  the  eudiometer  by  opening  the 
valve  in  connection  with  the  exhaust  chamber  ;  the  absorbent  is  intro- 
duced by  applying  the  point  of  the  pipette  to  the  pointed  tube  and 
opening  the  valve  connected  with  it,  when  the  liquid  rushes  in  to 
replace  the  water  which  has  been  withdrawn.  The  absorption  being 
complete,  the  liquid  is  removed  by  opening  the  exhaust  valve  (by 
■which  means  all  subsequent  absorbents  and  washings  are  removed), 
the  eudiometer  well  rinsed  with  water,  and  the  volume  again  read  off 
in  the  cylinder  of  water.  The  month  of  the  burette  is  kept  below 
the  surface  of  water  as  much  as  possible.  A  special  form  of  cup, 
with  a  long  bent-up  handle,  is  used  for  transferring  the  eudiometer 
from  the  trough  to  the  cylinder,  and  vice  versa.  D.  A.  L. 

Apparatus  for  the  Rapid  Analysis  of  Gas.  By  A.  H.  Elliot 
{Chem.  News,  48,  189 — 191). — This  apparatus  consists  of  two  glass 
tubes  of  the  same  length ;  one  graduated  from  the  top  to  within  a 
short  distance  from  the  bottom,  in  tenths  c.c.  to  100  c.c. ;  the  other 
plain.  Both  are  connected  at  the  lower  end  with  two  distinct  reservoirs 
of  water  by  means  of  flexible  tubing ;  there  is  a  three-way  cock  at  the 
bottom  of  the  plain  tube,  with  one  delivery  through  the  stem.  The 
top  of  the  graduated  tube  terminates  in  a  capillary  tube,  bent  at  a 
right  angle,  and  fitted  with  a  stopcock.  At  the  top  of  the  plain  tube 
there  is  a  straight  capillary  tube  fitted  with  a  stopcock,  below  which 
a  lateral  capillary  tube  is  fused,  which  is  joined  to  the  capillary  of  the 
graduated  tube  by  a  rubber  connection.  Above  the  stopcock  the 
operator  can  attach  either  a  movable  cylindrical  funnel  ■^vhich  is 
ground  to  fit  over  the  tube,  or  the  tube  for  the  admission  of  the  gas 
to  be  analysed.  In  use,  the  tubes  are  filled  with  water  by  opening 
the  stopcocks  in  a  suitable  manner,  and  the  plain  tube  is  charged 
with  gas,  lowering  or  raising  the  water  reservoirs  ;  the  gas  is  then 
transferred  to  and  adjusted  in  the  graduated  tube,  the  volume  is  read 
off,  and  the  absorbent  having  been  run  in  to  the  plain  tube  through 
the  funnel,  the  gas  is  retransferred  to  the  last-mentioned  tube,  &c. 
In  washing  out  the  plain  tube,  use  is  made  of  the  three-way  cock ; 
by  bringing  it  into  connection  with  the  inside  of  the  tube,  and 
allowing  the  washings  to  run  out.  Absorbents  are  used  in  the 
following  order — potash,  bromine,  potassium  pyrogallate,  and  cuprous 
chloride.  A  special  arrangement  is  employed  for  explosions  :  a  stout 
glass  tube  is  graduated  in  tenths  c.c.  and  of  100  c.c.  capacity  to  within 
a  few  inches  fi-om  the  bottom  ;  the  lower  end  is  connected  with  a 
water  reservoir,  and  has  a  lateral  tube  fused  in  the  side  and  fitted  with 
a  stopcock  ;  the  upper  end  is  closed  by  a  capillary  tube  and  stopcock  (to 
which  either  a  funnel  or  a  piece  of  bent  capillary  tubing  can  be 
attached),  and  has  platinum  wires  fused  in  through  the  glass.  To 
use  this,  the  tube  is  filled  with  water,  and  by  means  of  the  bent  tube 
and  india-rubber  connections  and  the  water  reservoirs  and  stopcocks,  a 
sufficient  amount  of  gas  is  admitted  from  the  absorption- tube,  the 
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level  adjusted,  the  volume  read,  and  the  oxygen  allo-wed  to  enter  by 
the  lateral  tube  at  the  bottom,  the  explosion  is  proceeded  with  as 
soon  as  the  ffases  have  been  mixed  by  slight  agitation :  the  analysis  is 
then  finished  in  the  usual  manner,  absorbents  being  run  in  through 
the  funnel.  After  some  practice,  a  complete  gas  analysis,  using  both 
absorption  and  explosion  tubes,  can  be  made  in  less  than  an  hour,  and 
results  are  obtained  -within  a  few  tenths  of  a  per  cent,  of  the  truth. 

D.  A.  L. 

Estimation  of  Bromine  in  Presence  of  Large  Quantities  of 
Chlorides.  By  A.  Cavazzi  (Gazzetfa,  13, 174). — The  author's  method 
consists  in  the  use  of  oxygenated  water  (Ba02  and  dilute  sulphuric 
acid),  which  at  100°  liberates  all  the  bromine  without  decomposing 
the  chlorides.  The  bromine- vapour  is  passed  into  a  solution  of 
arsenious  acid  in  hydrochloric  acid  (0"10  g.  AS3O3  in  20  c.c.  of  liquid) 
■which  absorbs  it  rapidly.  To  determine  the  quantity  of  bromine  thus 
absorbed,  a  solution  of  potassium  permanganate  is  prepared  contain- 
ing 3-55  g.  KMnOj  in  a  litre  of  distilled  water.  Now  the  author  finds 
that  18'30  c.c.  of  such  a  solution  is  just  sufficient  to  impart  a  perma- 
nent red  or  yellow  tint  to  20  c.c.  of  the  arsenical  solution ;  and  hence 
by  a  simple  calculation,  it  is  found  that  1  c.c.  of  the  same  perman- 
ganate solution  is  equivalent  to  0"00888  gram  of  bromine. 

If  iodides  are  also  present,  the  iodine  must  first  be  separated  by 
means  of  an  acetic  solution  of  barium  dio.Kide  and  carbon  bisulphide 
(as  described  by  the  author  in  another  place),  after  which  the  solution 
containing  the  bromides  and  chlorides  is  mixed  with  pure  lime  to 
alkaline  reaction,  then  evaporated  to  dryness,  and  the  residue  is 
calcined  to  convert  the  acetates  of  barium  and  calcium  into  carbonates. 
Lastly,  the  residue  is  treated  with  boiling  water,  and  the  bromine  is 
determined  by  the  method  above  described.  H.  W. 

Purification  of  Hydrogen  Sulphide.  By  W.  Lenz  (Chem.  Neivs, 
48,  147). — It  is  very  important  that  all  arsenic  should  be  removed 
from  the  hydrogen  sulphide  employed  in  chemico-judicial  investiga- 
tions, and  the  author  suggests  the  following  process  with  this  object. 
Four  consecutive  wash-bottles  kept  at  a  temperature  of  60 — 70°  are 
used  to  purify  the  gas.  The  first  bottle  contains  a  mixture  of  1  part 
strong  hydrochloric  acid  with  2  of  water ;  the  second,  a  solution  of 
1  part  of  this  mixture  to  4  of  water  ;  the  third  a  similar  solution 
containing  1  to  8 ;  in  the  fourth,  pure  water.  Neither  caoutchouc 
stoppers  nor  vulcanised  india-rubber  connections  are  permissible. 
This  washing  system  is  very  efficient.  D.  A.  L. 

Testing  for  Free  Sulphuric  Acid  in  Wines  and  Vinegar.  By 
E.  PoLLACCi  {Gazzdta,  13,  315 — 310). — The  author  states  that  neither 
Nessler's  method  nor  Lessaigne's  gives  satisfactory  results,  and  pro- 
poses the  following  : — Strips  of  filtering-paper,  purified  by  treatment 
with  hydrochloric  acid  and  washing,  are  immersed  in  a  beaker  con- 
taining the  wine,  so  that  they  adhere  to  the  sides,  one  end  touching 
the  bottom  and  the  other  projecting  aboiit  a  centimeter  above  the  top, 
a  sufficient  number  of  strips  being  used  to  line  the  interior  of  the 
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vessel.  After  24  to  36  hours,  by  tlie  spontaneous  evaporation  of  the 
liquid,  a  sufficient  quantity  of  the  acid  will  have  accumulated  in  the 
upper  extremities  of  the  strips  of  paper ;  these  are  now  cut  off  and 
repeatedly  triturated  with  ether  in  a  glass  mortar.  The  ether  is 
evaporated,  the  residue  taken  up  by  water  and  tested  for  sulphuric 
acid  in  the  nsual  way.  This  method  has  the  advantage  that  the  free 
acid  alone  is  separated  and  detected.  C.  E.  G. 

Direct  Estimation  of  Carbonic  Anhydride  in  Presence  of 
Sulphides,  Sulphites,  and  Thiosulphates  of  the  Alkali-metals. 
By  M.  KoNiG  and  E.  Zatzek  (Monaish.  Chem.,  4,  733— 737).— For 
the  simultaneous  estimation  of  carbonic  anhydride  and  hydrogen  sul- 
phide, Fresenius  has  given  a  method  depending  on  the  retention  of 
hydrogen  sulphide  by  copper  sulphate  (this  Journal,  1871,  p.  582)  ; 
but  for  the  direct  estimation  of  carbonic  anhydride  under  conditions 
which  involve  the  simultaneous  formation  of  S0->  and  SHo,  as  in  the 
examination  of  crude  soda,  soda-lyes,  &c.,  no  accurate  method  has 
hitherto  been  published.  This  object  may  however  be  attained  by  the 
following  method,  depending  on  the  principle  that  potassium  perman- 
ganate, under  conditions  already  described  (p.  151  of  this  volume), 
converts  the  sulphides,  sulphites,  and  thiosulphates  of  the  alkali- 
metals  almost  entirely  into  sulphates,  so  that  when  a  mixture  of  these 
>!alts  with  carbonates  has  been  thus  treated,  its  subsequent  decomposi- 
t'on  by  an  acid  gives  rise  to  the  evolution  of  nothing  but  carbonic 
anhydride. 

The  method  is  applied  as  follows : — The  substance  is  introduced 
into  a  300  c.c.  flask  closed  by  a  perforated  caoutchouc  stopper,  through 
one  of  the  holes  of  which  is  inserted  a  stoppered  funnel-tube  reaching 
nearly  to  the  bottom  of  the  flask,  and  through  the  other  a  tube  con- 
necting the  flask  (1)  with  a  Liebig's  bulb-apparatus  containing  an 
acidulated  solution  of  pei^manganate  ;  (2)  with  a  CaCL-tube  ;  (3)  with 
a  bulb-apparatus  containing  caustic  potash  ;  (4)  with  a  CaCli-tube. 
The  apparatus  having  been  made  air-tight,  a  concentrated  solution  of 
permanganate  is  poured  in  slight  excess  into  the  flask,  and  the  carbo- 
nate is  then  decomposed  with  dilute  nitric,  sulphuric,  or  acetic  acid 
(not  by  hydrochloric  acid)  ;  the  stopcock  of  the  funnel-tube  is  then 
closed,  and  the  decompositiou  of  the  carbonate  is  completed  by  heating 
the  liquid  gently  at  first,  and  ultimately  to  the  boiling  point.  The 
heating  is  then  discontinued  ;  the  cock  of  the  funnel-tube  is  opened ; 
this  tube  is  connected  either  with  a  U-tube  filled  with  lumps  of  soUd 
potash,  or  with  a  wash-bottle  containing  potash-lye  ;  and  a  slow  stream 
of  air  is  drawn  through  the  apparatus  for  half  to  three-quarters  of  an 
hour,  after  which  the  apparatus  may  be  disconnected.  The  insertion 
of  the  bulb-tube  containing  the  permanganate  solution  is  for  the 
purpose  of  retaining  any  portion  of  SOj  or  SH2  that  may  have 
escaped  oxidation  in  the  flask. 

The  accuracy  of  the  method  may  be  judged  of  by  the  following 
examples,  in  the  first  and  second  of  which  pure  sodium  carbonate, 
Na2C03,  was  mixed  with  sulphite  ;  in  the  second  with  thiosulphate ; 
in  the  third  with  sulphide,  sulphite,  and  thiosulphate  together ;  in 
the   fourth  with  potassium    sulphide,    sodium  sulphite,   and    sodium 
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thiosulphate  ;  and  in  the  fiftli  a  mixtui-e  of  Iceland  spar,  barium  sul- 
phite, and  barium  thiosulphate  was  decomposed  by  dilute  nitric  acid. 


CO, 
CO2  found.  calculated. 

1 41  04  per  cent 

2 41-34 

3 41-35 

4 41-33 

5 43-75        ,,  44-00 


41-51  per  cent. 


In  one  case  in  which  the  absorption-apparatus  containing  perman- 
ganate was  not  introduced,  a  mixture  of  sodium  carbonate  and  sulphite 
gave  47-01  per  cent.  CO2,  whereas  the  amount  according  to  calculation 
should  have  been  only  4151. 

This  method  also  gives  the  means  of  determining  the  amount  of 
sulphur  contained  in  the  sulphur-compounds  mixed  with  the  carbonate. 
For  this  purpose,  after  the  carbonic  anhydride  has  been  determined  as 
above,  the  contents  of  the  reaction  flask  and  of  the  absorption-tube 
containing  permanganate  are  poured  into  a  beaker,  the  excess  of  per- 
manganate and  the  precipitate  of  manganite  formed  in  the  reaction 
are  decomposed  by  heating  with  hydrochloric  acid,  and  after  the 
chlorine  has  been  expelled  by  boiling,  the  sulphuric  acid  is  precioitated 
by  barium  chloride,  &c.  H.  W. 

Estimation  of  Phosphoric  Acid  in  Manures.  By  Gassend  and 
Campredox  {An7i.  Ag ronomiques,  9,  266 — 270). — After  having  obtained 
the  precipitate  of  ammonio-magnesian  phosphate,  there  are  two  ways 
of  dealing  with  it  in  common  use  :  it  is  either  calcined  and  weighed  as 
magnesium  pyrophosphate,  or  it  is  dissolved  in  acetic  acid  and  titrated 
with  standard  uranium  acetate.  The  authors  state  that,  when  applied 
to  commercial  fertilisers,  the  first  method  invariably  gives  results 
which  are  too  high,  unless  solution  of  the  precipitate  in  hydrochloric 
acid  and  reprecipitation  are  resorted  to,  necessitating  a  further  delay 
of  over  twelve  hours.  Titration  with  uranium  acetate  they  believe  to 
be  quite  accurate  and  more  expeditious  than  the  gravimetric  method, 
even  when  only  one  precipitation  is  employed.  A  sample  of  mixed  bone 
superphosphate  and  precipitated  phosphate  gave  the  following  per- 
centages of  P2O5 : — 

Uranium  Gravimetric 

method.  m^etbod. 

P0O5  soluble  in  water 14-08  15-35 

,,              .,           ammonium  citrate       14-99  16-18 

„     total. 16-11  17-14 

The  excess  by  the  gravimetric  method  was  proved  to  be  due  to 
impurities  retained  by  the  magnesium  precipitate,  consisting  of  iron 
and  alumina  (traces),  lime,  sulphuric  acid,  and  silica.  The  mean 
quantity  of  silica  in  the  three  precipitates  was  0-008  gram,  and  the 
authors  find  that  the  ammonio-magnesium  phosphate  retains  silica, 
even  after  a  day's  washing  with  dilute  ammonia.  J.  M.  H.  M. 
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Testing  of  Potassium  Bromate.  By  G.  Vulpius  (Arch.  Pharm. 
[3],  21,  186—190,  and  Bingl  jwlyt.  J.,  249,  47).— For  the  determi- 
Bation  of  phenol,  according  to  the  equation — 

CeHeO  +  5KBr  +  KBrOg  +  3H0SO4  =  CsHaBr^O   +  3K2SO4  + 

SHjO  +  3HBr, 

the  new  German  Pharmacopeia  stipulates  the  use  of  normal  solutions 
of  potassium  bromide  and  bromate.  The  latter,  according  to  Vulpius, 
often  contains  a  large  proportion  of  potassium  bromide,  which  may  be 
estimated  in  the  following  manner : — O'l  gram  of  the  bromate  is  mixed 
in  a  tared  beaker  with  2  grams  of  potassium  iodide,  and  the  mixture 
dissolved  in  5  c.c.  of  hot  water;  10  c.c.  of  cold  water,  and  15  grams 
of  a  25  per  cent,  solution  of  hydrochloric  acid  are  then  added,  and 
the  solution  is  titrated  with  decinorraal  sodium  thiosulphate.  1  c.c. 
cf  this  solution  corresponds  with  2'785  mgrms.  of  potassium  bromate, 
taking  the  equivalent  for  potassium  bromate  at  167'1.  D.  B. 

Action  of  Ammonium  Sulphide  on  Metallic  Pyrophosphates. 

By  G.  BuCHNER  (Arch.  Pharm.  [3],  21,  115— 120).— The  author  has 
investigated  the  action  of  ammonium  sulphide  on  the  solution  ob- 
tained by  adding  excess  of  sodium  pyrophosphate  to  solutions  of  the 
salts  of  those  metals  which,  in  the  ordinary  course  of  analysis,  are 
precipitated  by  ammonium  sulphide.  If  sodium  pyrophosphate  (5  per 
cent,  solution)  is  added  to  solutions  of  the  salts  of  these  metals,  a  pre- 
cipitate is  obtained  which  is  soluble  in  excess  of  the  reagent.  The 
addition  of  ammonium  sulphide  to  this  solution  precipitates  the 
metals  as  sulphides  in  the  case  of  zinc,  cobalt,  nickel,  and  iron  (ferrous 
and  ferric),  but  produces  no  precipitate  with  manganese  (manganous 
and  manganic),  uranium,  chromium,  or  aluminium.  When  these  last- 
mentioned  solutions  are  heated,  or  allowed  to  stand  for  some  time,  the 
manganese  is  precipitated  as  pyrophosphate  of  manganese,  ammonium, 
and  sodium  (MnNH4NaP207).  The  solutions  containing  aluminium 
and  chromium  become  turbid,  if  boiled  and  subsequently  cooled  ;  but 
in  the  case  of  uranium  the  solution  remains  clear  even  after  boiling*. 
If  a  solution  of  an  iron  salt  is  jorecipitated  by  ammonium  sulphide,  and  a 
solution  of  sodium  pyrophosphate  subsequently  added,  the  ferrous  sul- 
phide dissolves  when  the  liquid  is  boiled,  forming  a  colourless  solution, 
which  becomes  dark  green  on  cooling,  and  finally  deposits  nearly  all 
the  iron  as  sulphide.  When  a  solution  of  manganese  salt  is  treated  in 
a  similar  way,  the  liquid  deposits  crystals  of  manganese  sodium 
ammonium  pyrophosphate.  W.  R.  D. 

Specific  Gravity  of  Commercial  Copper.  By  D.  Watson 
(Dhujl.  pohjt.  J.,  249,  48). — The  author  found  that  copper,  when  pre- 
cipitated electro lytically  from  a  solution  of  the  sulphate,  has  a  sp.  gr. 
of  8'955.  The  sp.  gr.  of  copper  is  materially  affected  by  different 
impurities  contained  in  the  metal,  cuprous  oxide  having  the  greatest 
effect:    the  following  table  illustrates  this  circumstance  : — 
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Copper  free  from  CU2O 

Copper  containing  1  p.c.  Cu.jO  . . 
Copper  containing  2"5  p.c.  CiuO . 


Sp.  gr. 


■955 
■925 
■881 


With  i  p.c' 
Pb. 


8  ■961 
8  ■931 

8^887 


With  h  p.c. 

As. 


8-939 
8-909 
8^8(J5 


With  i  p.c. 

Pb  and 
i   p.c.  As. 


8^945 
8^915 

8-871 


The  author  is  of  opinion  that  the  sp.  gr.,  in  conjunction  with  the 
estimation  of  lead  and  arsenic,  suffices  to  approximately  determine  the 
amount  of  cuprous  oxide  in  a  sample  of  commercial  copper. 

D.  B. 

Estimation  of  Carbon  in  Cast  Iron.  By  A.  A.  Breneman 
(Chem.  Neivs,  48,  168). — In  the  process  recommended,  tlie  carbonace- 
ous residue  obtained  when  cast  iron  is  dissolved,  is  filtered  in  a  small 
platinum  tube,  which  is  subsequently  put,  with  its  contents,  into  the 
combustion  tube  and  burnt  in  oxygen.  The  platinum  tube  is  made 
of  stout  foil,  and  is  fitted  with  a  small  disc  of  perforated  platinum  to 
support  the  asbestos  for  filtering ;  the  aii'-tight  connection,  with  the 
necessary  glass  tube,  is  made  by  means  of  soft  india-rubber  tubing, 
one  end  of  which  is  inserted  in  the  platinum.  The  ends  of  the  glass 
tube  are  conical,  so  that  the  connection  may  be  made  without  injury 
to  the  platinum.  Combustions  should  be  conducted  in  porcelain 
tubes,  as  these  last  longer  and  can  be  heated  more  strongly  than  glass 
tubes,  and  the  platinum  tube  should  be  made  to  fit  well,  so  that  the 
oxygen  may  pass  mainly  through  the  filter  and  its  contents. 

D.  A.  L. 

Apparatus    for  Estimating    Carbon   in    Steel.      By    A,    B. 

Clemexce  (Chem.  Ne7vs,  48,  2U6). — The  author  has  introduced  an 
apparatus  to  avoid  the  errors  attached  to  the  old  process  of  filtering 
in  a  glass  funnel,  &c.,  and  to  do  away  with  the  expense  and  incon- 
venience of  the  platinum  funnel,  porcelain  tube,  combustion  furnace 
method  (preceding  Abstr.).  The  apparatus  consists  of  a  platinum  tube 
11^  inches  long,  with  a  diameter  of  f-inch  for  7  inches,  the  remaining 
4-^  inches  being  ^V  inch  diameter.  In  use,  an  asbestos  plug  is  placed  at 
the  point  in  the  tube  where  the  contraction  commences,  the  carbon  is 
filtered  on  this,  washed  well  with  hot  water,  any  adhering  carbon 
being  swept  down  by  moist  asbestos,  the  tube  is  then  dried  at 
150 — 170^  for  an  hour.  A  hard  rubber  stopper  with  glass  tube  passing 
through  is  now  put  into  the  wide  end,  through  which  the  current  of 
oxygen  enters,  a  single  thickness  of  filter-paper,  2  inches  wide,  being 
wound  round  the  tube  by  the  stopper,  and  kept  wet  by  a  stream  of 
water  ;  the  tube,  at  the  part  where  the  filter  is  placed,  is  heated 
with  a  Bnnsen  burner  for  an  hour,  at  the  end  of  which  time  the  potash 
bulbs  can  be  weighed.  The  author  takes  from  3  to  5  grams  of 
borings,  which  he  dissolves  in  cuprammonium  chloride,  36  grams  to 
120  c.c.  water  for  3  grams  of  steel ;  when  the  deposited  copper  is  com- 
pletely dissolved,  he  proceeds  as  above  described.  Good  results  have 
been  obtained.  D.  A.  L. 

q2 
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Volumetric  Estimation  of  Manganese.  By  J.  B.  Mackintosh 
(Ghem.  News,  48,  176 — 177). — It  has  been  suggested  that  the 
precipitate  obtained  by  treating  the  boiling  nitric  acid  solution  of  a 
manganese  salt  with  potassium  chlorate  is  not  pure  MuOo,  but  a 
mixture  of  10MnO2  +  MnO.  This  being  of  importance  in  the  titration 
of  manganese,  the  author  has  studied  the  subject,  and  publishes  his 
observations  in  the  present  paper. 

The  experiments  are  based  on  the  facts  that  potassium  perman- 
ganate has  an  oxidising  power  equal  to  five  of  oxygen  for  every  two  of 
manganese,  and  that  the  same  quantity  of  ruanganese,  in  the  state  of 
dioxide,  has  an  oxidising  power  equal  to  2  atoms  of  oxygen ;  so  that, 
if  a  solution  of  permanganate  is  reduced  to  dioxide,  the  oxidising 
power  of  the  dioxide  thus  formed  will  be  equal  to  that  of  two-fif  tbs  the 
quantity  of  the  permanganate  solution  oi^iginally  taken.  The  analyses 
were  conducted  in  the  following  manner: — The  permanganate  was 
decomposed  with  hydrochloric  acid  and  concentrated.  The  hydro- 
chloric acid  was  removed  by  boiling  with  excess  of  nitric  acid,  and 
the  manganese  precipitated  by  successive  alternate  additions  of  potas- 
sium chlorate  and  nitric  acid,  until  no  more  yellow  fumes  were 
observed.  When  cool  the  precipitate  was  filtered  through  asbestos, 
washed  with  nitric  acid  and  with  water,  and  then  treated  with  a 
volume  of  oxalic  acid,  with  a  known  permanganate  equivalent,  and  a 
little  sulphuric  acid.  The  excess  of  oxalic  acid  was  determined  by 
permanganate,  and  the  oxidising  power  of  the  precipitate  found  by 
subtracting  the  excess  from  the  whole  quantity.  The  results  obtained 
are  as  follows  :  — 
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Great  importance  is  attached  to  the  method  of  precipitating  the 
manganese  ;  for  b}"  adding  the  potassium  chlorate  at  once,  and  boiling 
until  the  action  ceases,  an  error  of  from  1  to  2  per  cent,  is  almost 
certain.  The  author  points  out  that  not  too  much  value  must  be 
set  on  the  above  results,  as  of  course  there  are  many  experimental 
errors  involved  in  the  process.  It  is,  however,  safe  to  conclude  that 
the  precipitate  obtained  in  this  process,  when  the  necessary  precau- 
tions are  taken,  is  not  lOMnO^  -+-  MnO  (which  would  have  an  oxidis- 
ing power  =  90-91  per  cent.)  but  MnOo.  D.  A.  L. 

Arsenic  in  Glass.  By  W.  Fresenius  (Ghem.  Neivs,  48,  147). — 
In  connection  with  the  removal  of  arsenic  from  apparatus,  &c.,  used 
in  cases  of  judicial  investigation,  the  author  has  observed  that  the 
glass  of  the  vessels  employed  contained  arsenic.  A  sample  of 
Bohemian  glass  contained  0-20  per  cent.,  of  hard  glass  0-08,  and 
another  sample  of  hard  glass   a   trace.     The  author  attributes  the 
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browiung-  of  glass  when  heated  to  arsenic  and  not  to  lead.  Further 
experiments  show  that  alkaline  solutions  take  up  arsenic  from  glass  ; 
acids  do  not.  D.  A.  L. 

Microscopic  Examination  of  Water  for  Organic  Impurities. 

By  J.  Brautlecht  (Chem.  Neics,  48,  180). — 100  c.c.  of  the  water  are 
treated  with  five  drops  of  a  solution  containing  1  part  of  aluminium 
sulphate,  1  part  hydrochloric  acid,  and  8  parts  of  water,  and  one  to 
three  drops  of  ammonia ;  the  precipitate  is  filtered  off  and  redissolved 
in  10  to  15  drops  of  dilute  acetic  acid  ;  and  the  cleat  solution  thus 
obtained  is  examined  under  the  microscope  both  before  and  after  the 
addition  of  saffranine.  By  the  addition  of  ^  per  cent,  gelatin,  per- 
manent preparations  on  Koch's  principle  may  be  obtained. 

D.  A.  L. 
Detection  and  Estimation  of  Trinitrophenol  (Pici'ic  Acid). 
By    G.    CnRisTEL   (Arch.    Pharm.    [3],    21,    100— 200).— This    paper 
contains   an  examination  of  the  principal  reactions  of  trinitrophenol 
made    with   a   view   to    its    qualitative    detection    and    quantitative 
estimation.      The  aqueous  solution  of   picric  acid  is  not  precipitated 
by    neutral   solutions     of  lead   or   copper   salts ;    neither    is    ammo- 
nium   picrate,    unless    the    solution    is    alkaline,  when    lead    acetate 
gives  a  reddish-yellow  precipitate,  and  copper  sulphate  a  yellowish- 
green    precipitate    in   dilute    solutions,  and    a  bright    green    in  con- 
centrated solutions.     A  solution  containing  half  a  milligram  of  picric 
acid  in  5  c.c.   of  water  is  not  at  once  precipitated  by  a  solution  of 
cupraramonium   sulphate,  but  on  standing    for  24  hours   a  distinct 
precipitate  is  obtained,  which  is  insoluble  in  ammonia,  but  is  decom- 
posed  by  water.       Solution  of  basic  lead  acetate  is  a  very  delicate 
test  for  picric  acid,  yielding  a  bright  yellow  precipitate.     A.  solution 
containing   the   tenth    of    a   milligram    of  picric  acid   in    5    c.c.    of 
water,  gives  after  12  hours  a  distinct  precipitate,  and  a  solution  con- 
taining the  twentieth   of  a  milligram  in    5   c.c.    of  water  a  strong 
opalescence,  which  subsequently  forms    a  distinct  sediment.     When 
this  sediment  is  decomposed  by  the  addition  of  1  drop  of  sulphuric 
acid,  and  the  solution  is  rendered  alkaline  with  ammonium  hydrate  and 
evaporated  to  dryness,  a  residue  is  left  which,  when  dissolved  in  a 
little  water  and  warmed  with  a  drop  of  potassium  cyanide  solution, 
gives  a  distinct  red  colour.     The  yellow  colouring  matters  of  the  bai-k 
of  Quercus  tinctoria  (quercitron).,  and  the  root  of  Broussonetia  tindoria 
also  give  precipitates  with  basic  and  neutral  lead  acetate,  but  the  pre- 
cipitates   do   not   give  the  reaction   with   potassium    cyanide   when 
treated  as  above  described.     An  aqueous  solution  of  methyl  green  pre- 
cipitates solutions  of  picric  acid.     The  green  precipitate  dissolves  in 
ammonia,  forming  a  deep  yellow  solution,  which  is   precipitated  by 
basic  lead  acetate,  and  this  precipitate  gives  the  reaction  with  potas- 
sium cyanide.     This  test  cannot  be  applied  for  the  detection  of  picric 
acid  in  beer,  for  1  litre  of  beer  which  contained  5  mgrms.  of  picric 
acid  was  not  precipitated  by  a  solution  of  methyl  green.     Solutions  of 
picric  acid   are   precipitated  by  stannous    chloride,    and    if    a    small 
quantity  of   ammonia  is  added,  the  solution  becomes  red.     The  same 
reaction  is  obtained  when  a  solution,  prepared  by  adding  potassium 
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hydroxide  to  a  solution  of  stannous  chloride  until  the  precipitate  at 
first  formed  is  redissolved,  is  added  to  a  solution  of  picric  acid.  The 
red  colour  is  due  to  the  formation  of  dinitroamidophenol  (picramic 
acid)  :  hydrogen  and  ammonium  sulphides  give  a  similar  reaction. 
If  a  solution  of  picric  acid  or  a  picrate  is  acted  on  with  zinc  and  dilute 
suJphuric  acid,  a  yellowish-red  turbid  solution  is  obtained,  which, 
when  poured  off  and  mixed  with  alcohol,  develops  a  green  colour, 
changing  through  blue  to  a  violet-green.  For  the  detection  of  picric 
acid  in  sweetmeats  or  other  coloured  substances  containing  sugar, 
the  potassium  cyanide  reaction  can  be  applied  directly  ;  or  the  colour- 
ing matter  may  be  extracted  with  alcohol,  the  residue  from  this  solu- 
tion, after  dissolving  in  water,  precipitated  by  lead  acetate;  and  the 
potassium  cyanide  reaction  obtained  after  decomposing  the  precipitate 
in  the  manner  above  described.  For  the  detection  of  picric  acid  in 
wool  or  cellulose,  the  hydi'ochloric  acid  solution  may  be  reduced  by 
zinc,  and  the  reaction  with  alcohol  obtained.  The  substance  may  also 
be  digested  with  ammonia,  and  the  potassium  cyanide  reaction  tried 
with  this  solution.  The  detection  of  picric  acid  in  beer  cannot  be 
accomplished  by  means  of  lead  acetate,  on  account  of  the  other  sub- 
stances in  the  liquid,  which  are  precipitated  by  this  reagent ;  neither 
can  the  colouring  matter  be  removed  by  animal  charcoal,  for  this  also 
retains  the  picric  acid.  For  the  detection  of  picric  acid  in  beer,  the 
author  recommends  the  following  method :— 2U0  c.c.  of  the  beer  are 
evaporated  to  a  syrupy  consistence  on  the  water-bath,  and  then 
digested  in  a  flask  with  50  c.c.  of  alcohol  (90  per  cent.),  the  mixture 
being  allowed  to  stand  for  24  hours,  when  it  is  filtered,  and  the  residue 
washed  with  81  c.c.  moi^e  alcohol.  The  mixed  filtrates  are  evaporated 
to  the  consistence  of  a  syrup  and  acidified  with  two  or  three  drops  of 
dilute  sulphuric  acid.  The  mixture  is  then  extracted  with  five  or  six 
times  its  volume  of  ether,  the  latter  removed,  the  solution  again  acidu- 
lated and  extracted  with  ether.  The  ethereal  solutions  are  spontaneously 
evaporated,  and  the  residue  dissolved  in  5  or  10  c.c.  of  water,  the 
solution  filtered,  neutralised  with  ammonia,  and  tested  by  one  of  the 
methods  above  described.  For  the  estimation  of  picric  acid,  the  author 
proposes  a  colorimetric  method,  based  on  the  potassium  cyanide  reac- 
tion. The  ethereal  residue  is  diluted  to  10  c.c.  with  a  little  ammonia, 
5  or  10  drops  of  a  10  per  cent,  potassium  cyanide  solution  added,  and 
the  liquid,  after  heating  it  to  80°,  is  diluted  to  100  c.c.  with  dilute 
ammonia.  The  colour  produced  is  compared  with  that  given  by  a 
certain  quantity  of  a  standard  solution  of  picric  acid,  100  c.c .  of 
which  contain  ()'l  gram  of  pure  picric  acid,  the  operation  being  con- 
ducted in  the  same  way.  W.  R.  D. 

Detection  of  Hydrocyanic  Acid  in  Chemico-Judicial  Investi- 
gations. By  H.  Beckdrts  (Chem.  News,  48,  199). — After  pointing 
out  that  the  presence  or  absence  of  hydrocyanic  acid  or  poisonous 
metallic  cyanides  in  the  presence  of  a  harmless  cyanide,  is  not  efii- 
ciently  demonstrated  by  treatment  with  tartaric  acid  and  distillation, 
&c. ;  the  author  recommends  as  efiicieut,  Jacquemin's  process,  namely, 
distilling  the  sample  to  be  tested  with  concentrated  solution  of  sodium 
hydrogen  carbonate,  and  testing  the  distillate  for  hydrocyanic  acid ; 
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or  Barfoed's  process,  in  which  the  mass  is  acidified  with  sulphuric  or 
tartaric  acid  aud  agitated  with  ether,  which  takes  up  hydrocyanic  but 
not  hydroferrocyanic  acid.  D.  A.  L. 

Soap  Analysis.  By  A.  R.  Leeds  (Chem.  News,  48,  166— 1G8). — 
The  soap,  cut  in  thin  shavings,  is  dried  at  100°  ;  the  loss  is  water.  It 
is  then  exhausted  with  light  petroleum,  and  the  extract  containing 
the  free  fats  is  dried  and  weighed.  The  residue  is  exhausted  with 
95  per  cent,  alcohol,  and  the  extract  of  it  containing  a^nj  free  soda  is 
titrated  with  sulphuric  acid,  using  phenolphthalein  as  indicator.  The 
neutralised  liquid  is  largely  diluted  with  water,  the  alcohol  boiled  off, 
and  a  large  excess  of  normal  sulphuric  acid  added.  The  whole  mass  is 
boiled,  cooled  and  filtered,  and  the  precipitate  of  fatty  acids  and  resin 
is  well  washed  with  hot  water,  then  dried,  and  weighed.  The  resin  is 
determined  by  Gladding's  method  (Amer.  Chem.  J.,  3,  416),  and  the 
amount  subtracted  from  the  last  total,  the  difi"erence  being  the  amount 
of  fatti/  acids. 

The  filtrate  from  the  sulphuric  acid  is  neutralised  with  normal 
soda,  the  comhined  soda  calculated,  evaporated  to  diyness,  aud  the 
glycerol  extracted  with  absolute  alcohol,  dried  and  weighed ;  any 
residue  is  added  to  the  fatty  acid  and  resin  precipitate.  The  residue 
from  the  first  alcoholic  exhaustion  is  washed  with  cold  Avater ;  the 
washings  are  divided  into  four  equal  parts  ;  and  the  sodium  carbonate, 
chloride,  sulphate,  and  silicate  determined  in  the  separate  portions. 
The  residue  containing  the  starch  and  insoluble  inorganic  matter  is 
dried  and  weighed,  the  starch  being  subsequently  converted  into 
glucose,  and  titrated  with  Fehling's  solution.  D.  A.  L. 
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Employment  of  Limed   Coal  in   Gas  Making.     By  J.   A. 

Wanklyx  {Chem.  Xeu-s,  48,  174 — 176). — The  coal  is  mixed  with 
2^  per  cent,  of  lime  previous  to  being  put  in  the  retort.  The  lime  is 
slaked  before  mixing.  The  author  claims  many  advantages  for  this 
introduction,  viz.,  increase  in  the  yield  of  ammonia  to  the  extent  of 
20 — 36  per  cent. ;  of  liquor  to  the  extent  of  about  35  per  cent. ;  of  tar 
6  per  cent.  ;  and  of  gas,  which  is  also  improved  in  quality,  being  fra- 
grant instead  of  unpleasant  to  the  smell,  and  not  deteriorated  in 
illuminating  power.  These  advantages  are  supplemented  by  a  con- 
siderable decrease  in  the  quantity  of  hydrogen  sulphide  and  carbon 
bisulphide,  and  in  fact  the  author  anticipates  the  abolition  of  lime- 
purifiers  if  this  liming  (Cooper's)  process  is  introduced.  The  coke, 
too,  is  much  improved  by  this  addition  of  lime ;  it  is  more  readily  com- 
bustible, and  does  not  give  off  sulphurous  anhydride  when  burnt.  In 
the  author's  opinion  gas  works  will  cease  to  be  the  nuisance  they  now 
are  when  the  process  is  introduced.  D.  A.  L. 
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Methods  for  Coking  Coal.     By  W.  Smith  {Cliem.  Neics,  48,  185— 
187). — In  the  present  paper  the  author  reviews  the  various  methods 
now  employed  for  the  production  of  coke  from  coal.     The  simplest, 
the  3Ieiler  or  mound  method,  is   that  in  which  the  coal  is  burnt  in 
mounds,  similar  to  those  employed  for  the  production  of  wood  char- 
coal ;   the  coke  produced  is  good,  and  freer  from  sulphur  than  oven- 
coke,  but  it  is  not  so  hard.       The   beehive   oven   produces    a    coke 
almost  unsurpassable  for  metallurgical  purposes,  but  wastes  all  bye- 
products.     The  Appolt  oven  and  the  Coppee  oven  are  constructed  so  as 
to  use  the  gases  and  vapours  produced  during  the  coking  for  heating 
the  ovens.     The  coke  is  excellent.     The  Jameson  oven  is  a  modification 
of  the  beehive  oven,  and  is  constructed  with  a  floor  of  perforated 
quarles  instead  of  the  solid  floor  of  the  latter ;  these  perforations  are 
connected  with  a  short  vertical  flue  below  the  floor,  and  from  this  a 
pipe  passes   at  right  angles  to  the  hydraulic  main,  and   to  exhaust 
appliances,  the  exhaustion  being  carried  on  as  is  usual  in  gas  works. 
The  gas  produced  is  not  employed  in  the  operation,  and  can  therefore 
be  conveyed  to  a  distance  and  used  for  heating  purposes.     The  coke 
is  good.     The  ammoniacal  liquor  contains  a  large  quantity  of  ammo- 
nium sulphate,  and  according  to  Jameson,  the  yield  of  liquor  is  equal 
to  a  production  of  5 — 15  lbs.  ammonium  sulphate  for  a  ton  of  coke. 
The  yield  of  tar  or  "oils  "  is  from  6 — 15  gallons  per  ton  of  coke;  it 
contains   neither  benzene,   nor  naphthalene,  nor  anthracene,  only  a 
small  quantity  of  toluene,  but  large  quantities  of  xylene  mixed  with 
parafiins.     The  chief  bulk  of  the  Jameson  tar  consists  of  oils  (sp.  gr. 
0'960,  and  boiling  at  250 — 350°),  which  are  of  little  value  for  burning, 
and  of  only  secondary  value  as  lubricants.     They  have  no  fluorescence. 
A  considerable  proportion  of  the  oils  distils  above  350°,  and  deposits 
parafiins,  melting  at  58°.     The  oils  boiling  between  200°  and  300° 
contain  a  fairly  large  proportion  of  phenols,  some  of  which  resemble 
the  constituents  of  wood-tar  ci'easote.     They  contain  a  mere  trace  of 
phenol,  but  more  cresols,  and  the  largest  quantity  boils  from  250 — 
300°.     The  300°  fraction  is  resinous,  and  perfectly  soluble  in  caustic 
soda,  with  a  red  colour.     Some  other  of  these  phenols  yield  reds  and 
blues   with  alkalis,   but  of  no  stability  or  value.      In   Simon-Carves 
oven  the  coking  process  is  one  of  destructive  distillation,  and  is  simi- 
lar to  that  of  a  gas  works.     The  temperature  employed  is  very  great, 
2200°  or  even  3000°  being  reached.     The  gas  is   burnt  in  the  ovens. 
The  ammoniacal  liquors    are    of    good    strength,    6 — ?°  T.     The  tar, 
black  and  thick    (sp.   gr.  1'20),    is  exceedingly  rich   in  naphthalene 
and    anthracene,    contains    as    much    benzene,    toluene,    xylene,    and 
phenol  as  any  London  tar,  and  is  moreover  free  from  parafiins.     The 
coke  is  very  good ;  it  has  not  the  silvery  glance  of  the  beehive  and 
Jameson  oven  coke,  but  is  quite  as  solid,  hard,  and  compact.     These 
properties  are  obtained  by  using  large  charges  of  coal  (4^  tons),  piled 
up  in  masses  of  great  height  (6  feet  or  so),  and  consideralole  thickness 
(19  inches),  but  not  too  thick  for  the  heat  of  the  oven  to  penetrate 
sufficiently  well.     Mellor  has  introduced  a  process  for  separating  the 
benzene  fi^om  gas,  which  consists  in   washing  the  latter  with  strong 
nitric  £cid  in  earthenware  towers  filled  -\^-ith  broken  glass,  and  as  ben- 
zene is  soluble  in  nitrobenzene,  the  same  acid  strengthened  with  sul- 
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pliuric  acid  is  repeatedly  passed  down  the  tower.  The  benzene  can 
be  removed  from  this  sf)lntion  by  steam-distilling.  Another  process 
with  the  same  object  in  view  is  due  to  G.  E.  Davis  :  refrigerated  coal- 
gas  is  washed  with  refrigerated  heavy  coal-tar  oils,  which  remove  the 
benzene.  The  author  is  of  opinion  that  the  Simon-Carves  method, 
especially  if  combined  with  one  of  these  benzene  removing  processes, 
is  the  coking  process  of  the  future.  D.  A.  L. 

Atmospheric  Dust.  By  A.  Schuster  (Bled.  Centr.,  1883,  354). — 
Sand  taken  from  the  neighbourhood  of  the  Great  Pyramid,  and  Nile 
mud  contain  a  considerable  quantity  of  magnetic  pai'ticles,  some 
measuring  O'l — 0'2  mm.  These  particles  may  be  derived  from 
exploded  meteorites,  which  by  reason  of  insufficiency  of  oxygen  in 
the  upper  atmosphere  have  not  yet  been  oxidised.  E.  W.  P. 

Existence  of  Germs  in  the  Air  at  Great  Heights.  By  P. 
GiACOSA  {Gazzetfa,  13,  176). — The  author's  experiments  were  made  on 
the  summit  of  Monte  Marzo  (2766  m.  above  sea-level),  and  at  the  foot 
of  the  same  mountain  (2300  m.),  with  the  following  results: — Schizo- 
mycetes  exist  in  quantities  diminishing  as  the  altitude  increases. 
Throughout  the  experiment  (first  three  days  of  August)  the  air  on  the 
top  of  the  mountain  contained  germs  of  leaven,  and  the  air  at  the 
foot  of  the  mountain  was  sometimes  found  to  contain  cells  of  the 
same  fungus.  Germs  of  the  common  moulds  are  likewise  abundant 
at  both  altitudes.  In  no  instance  were  any  forms  observed  which 
could  be  referred  to  animal  organisms.  H.  W. 

Properties  of  Antiseptics  and  of  the  Volatile  Products  of 
Decay.  By  G.  le  Bon  (Bied.  Cevtr.,  1883,  350— 352).— The  action 
of  antiseptics  is  weaker  the  further  the  decomposition  has  pro- 
ceeded. The  best  antiseptics  are  as  follows,  commencing  with  the 
strongest : — Potassium  permanganate,  chloride  of  lime,  ferrous  sul- 
phate acidified  with  acetic  acid,  phenol,  and  sodium  and  potassium 
glycoborates.  The  action  of  these  compounds  as  antiseptics  is 
different  from  their  action  as  microbes ;  they  cannot  arrest  decay,  but 
may  prevent  its  commencement.  As  a  rule  antiseptics  have  but  little 
action  on  bacteria ;  in  phenol  these  organisms  live  for  a  long  time. 
At  present  it  is  uncertain  whether  the  volatile  alkaloids  from  decom- 
posing animal  matter  are  poisonous,  but  in  a  few  cases  death  has 
occurred  after  inhaling  the  volatile  products  given  off  by  decomposing 
matter.  It  is  dangerous  to  exhume  a  corpse,  and  the  air  of  church- 
yards is  poisonous.  E.   W.  P. 

The  Future  of  the  Chlorine  Industry.  By  F.  Hurter  (Dingl. 
'polyt.  /.,  249,  126 — 133). — The  only  hope  that  the  Leblanc  process 
will  not  be  completely  wrecked  by  the  ammonia-soda  process  is  that 
the  world  requires  chlorine  as  well  as  soda.  Weldon,  Solvay,  and 
!Mond  are  doing  their  best  to  combine  the  manufacture  of  chlorine 
with  the  ammonia-soda  process.  The  author  attempts  to  show  in 
what  way  the  ammonia-soda  process  may  endanger, the  manufacture 
of  chlorine,  and  how  the  same  may  be  prevented. 
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1.  Replacing  Chlorine  hy  other  Bleaching  Agents. — Perceiving  the 
difficulty  of  utilising  the  chlorine  from  the  calcium  chloride  liquors 
obtained  in  the  ammonia-soda  process,  Mond  has  recently  patented  a 
very  ingenious  method  for  obtaining  calcium  pei'oxide,  and  for  its 
application  as  a  bleaching  and  disinfecting  agent,  but  as  calcium 
peroxide  is  insoluble,  it  will  probably  be  necessary  to  convert  it  into 
hydrog'en  peroxide  by  treatment  with  a  dilute  acid,  before  it  can  be 
used  for  bleaching,  &c.  The  process  consists  in  introducing  into  a 
cupola  dried  blocks  of  a  mixture  of  barium  carbonate,  pitch,  and 
sawdust,  and  heating  to  about  1200°.  The  barium  carbonate  is  con- 
verted into  barium  oxide,  and  the  cai'bonaceous  products  are  burnt 
out.  The  mass  as  it  descends  meets  a  current  of  air,  which  cools  the 
oxide  to  about  500%  when  it  absorbs  oxygen  and  is  changed  into 
barium  peroxide.  This  when  cold  is  decomposed  by  means  of  car- 
bonic anhydride  and  water,  under  pi'essure,  into  barium  carbonate  and 
hydrogen  peroxide.  The  former  is  used  afresh,  whilst  calcium 
peroxide  is  prepared  from  the  hydrogen  peroxide  by  adding  milk  of 
lime  to  it.  Calcium  peroxide  is  a  hydrate  of  the  formula  CaO^jSHaO, 
containing  7 "4  per  cent,  of  available  oxygen,  equivalent  to  32'8  per 
cent,  of  available  chlorine.  According  to  Lunge,  the  manufacture  of 
barium  hydroxide  is  carried  out  on  a  large  scale  in  France,  and  con- 
sequently the  production  of  the  peroxide  should  present  no  diffi- 
culty. 

The  peroxides  are  all  very  powerful  oxidlsers.  According  to 
Thomsen,  the  amount  of  heat  produced  by  oxidation  with  hydrogen 
peroxide  is  23,064  units  larger  per  molecule  than  by  the  direct 
oxidation  with  free  oxygen.  In  spite  of  its  energetic  oxidising 
action,  hydrogen  peroxide  is  so  slow  a  bleaching  agent  that  it  appears 
as  though  it  is  not  available  oxygen  but  chlorine  that  is  required  for 
the  bleaching  of  vegetable  fibres.  Gerhardt  attributes  the  bleaching 
action  of  chlorine  to  the  facility  with  which  it  is  substituted  in 
organic  substances  in  the  place  of  hydrogen.  The  author  has  found 
that  by  igniting  bleached  cotton  with  soda  the  presence  of  chlorides 
can  be  detected  in  the  melt,  whilst  unbleached  cotton  when  similarly 
treated  does  not  exhibit  this  reaction.  Hydrogen  peroxide  is  the 
only  compound  which  could  be  prepared  cheaply  enough  to  com- 
pete with  bleaching  powder,  but  on  account  of  its  slow  action  com- 
petition will  be  impossible.  Other  bleaching  agents  have  from  time 
to  time  been  recommended,  all  of  which  are  in  reality  oxidising 
agents.  If,  therefore,  available  chlorine  and  not  oxygen  effects  the 
bleaching  of  vegetable  tissues,  it  is  highly  improbable  that  these 
substances  will  ever  supersede  chloride  of  lime. 

2.  Production  of  Hydrochloric  Acid. — It  has  not  yet  been  possible  to 
prepare  chlorine  directly  from  sodium  chloride.  In  the  Leblanc  process 
the  sodium  in  common  salt  is  replaced  by  hydrogen  derived  from  sul- 
phuric acid,  which  costs  nearly  2000  marks  per  ton,  whilst  in  the 
ammonia-soda  process  it  is  calcium,  which  costs  only  about  15  marks 
per  ton.  Besides  calcium  and  hydrogen,  there  are  no  elements  suit- 
able for  the  purpose  which  could  be  obtained  at  a  smaller  cost. 

Solvay  and  Weldon  have  been  endeavouring  to  utilise  the  calcium 
chloride  liquors  for  the  preparation  of  chlorine.     Their  process  cou- 
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sists  in  replacing  the  calcium  in  calcium  chloride  by  hydrogen.  The 
calcium  chloride  is  mixed  with  clay,  formed  into  lumps,  and  subjected 
to  the  action  of  superheated  steam  at  a  high  temperature.  A  very 
dilute  hydrochloric  acid  is  produced,  from  which  the  excess  of  steam 
is  removed  by  the  addition  of  concentrated  calcium  chloride  liquors 
before  the  hydrochloric  acid  is  condensed.  The  process  is  not  only 
very  costly,  but  requires  a  very  large  plant.  It  is  therefore  not 
likely  to  endanger  the  Leblanc  process,  which  promises  to  remain  the 
chief  source  of  chlorine. 

Vorster  and  Griineberg  recommended  some  years  ago  to  heat 
sodium  chloride  and  clay,  and  obtain  sodium  silicate  and  hydrochloric 
acid.  Their  process,  however,  was  abandoned,  as  the  reaction  was 
found  to  require  an  extremely  high  temperature,  and  the  cost  for 
repairs  was  too  excessive. 

Other  Chlorine  Processes. — By  decomposing  sodium  chloride  with 
sulphuric  acid,  the  resulting  gaseous  or  liquid  hydrochloric  acid  can 
be  used  for  the  preparation  of  chlorine,  according  as  the  Deacon  or 
Weldon  process  is  employed.  With  Hargreaves'  process  liquid 
hydrochloric  acid  only  can  be  used,  as  the  gas  contains  too  much 
nitrogen  and  too  little  oxygen.  The  conversion  of  hydrochloric  acid 
into  chlorine  necessitates  the  presence  of  another  element  with  which 
to  combine  the  hydrogen,  the  only  element  which  has  a  greater 
affinity  for  hydrogen  than  chlorine  being  oxygen.  The  affinities 
between  hydrogen  and  chlorine  and  hydrogen  and  oxj-gen  a2:)proach 
each  other  so  closely  that  the  mere  change  from  the  liquid  state  to 
that  of  a  gas  alters  the  proportions.  In  consequence  of  these 
variations  a  direct  decomposition  of  liquid  hydrochloric  acid  by 
oxygen  is  impossible,  whilst  in  the  gaseous  form  hydrochloric  acid 
can  be  decomposed  directly  by  oxygen.  To  prepare  chlorine  from 
liquid  hydrochloric  acid  a  certain  amount  of  chemical  energy  must 
be  supplied  in  addition  to  oxygen,  i.e.,  nascent  oxygen,  which  is 
liberated  from  an  oxide  with  evolution  of  heat,  is  required.  Since 
the  oxide  must  contain  more  oxygen  than  is  equivalent  to  the  chlo- 
rine, which  afterwards  forms  chloride,  a  peroxide  is  required.  There 
is  no  better  material  than  manganese  for  the  purpose.  Although 
barium  and  lead  form  two  oxides  and  only  one  chloride,  the  transfor- 
mation of  the  chloride  into  peroxide  in  the  case  of  bai-ium  will 
always  be  difficult  on  account  of  the  large  differences  in  the  heat 
of  formation  of  the  two  compounds,  whilst  in  the  case  of  lead,  its 
price  and  high  equivalent  weight  render  it  useless.  Weldon's  pro- 
cess can  be  superseded  only  by  a  peroxide  which  is  cheaper  than 
the  expense  of  recovering  the  manganese  dioxide,  or  which  itself  can 
be  regenerated  at  a  less  cost.  The  disadvantage  in  connection  with 
the  Weldon  process  i.s  that  it  only  yields  theoretically  one-third  of  the 
hydrochloric  acid  as  chlorine.  This  difficulty  is  said  to  be  removed 
by  Weldon's  new  process  (No.  2).  Magnesium  manganite  obtained 
by  process  No.  I  is  decomposed  with  hydrochloric  acid  in  the  chlorine 
stills.  One-fourth  the  chlorine  contained  in  the  hydrochloric  acid  is 
generated,  and  a  solution  of  manganese  and  magnesium  chlorides 
formed.  The  latter  is  evaporated  to  a  syrupy  consistency,  mixed 
with  a  certain  amount  of  solid  manganite,  formed  into  balls,  intro- 
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dnced  into  an  apparatus  similar  to  tlie  Hargreaves,  and  exposed  to 
a  current  of  heated  air,  when  90  per  cent,  of  the  chlorine  con- 
tained in  the  mixture  is  liberated,  magnesinni  manganite  being 
formed. 

The  author  is  of  opinion  that  where  still- work  has  to  he  done,  the 
chloride  of  lime  cannot  be  obtained  at  a  lower  cost,  as  the  only 
saving  in  Weldon's  new  process  is  the  lime  required  for  oxidation, 
about  500  kilos,  of  bleaching  powder ;  the  labour  in  this  process, 
however,  forms  a  much  greater  item,  so  that  bleaching  powder  made 
by  the  new  process  will  cost  fully  as  much,  if  not  more  than  that 
obtained  by  the  old  process. 

By  comparing  the  Deacon  process  with  Weldon's  N"o.  2,  we  find 
that  it  is  the  only  process  in  use  in  which  gaseous  hydrochloric  acid 
can  be  decomposed  into  chlorine  by  a  simple  reaction,  2HCI  -|-  0  = 
H2O  +  t!lo,  accompanied  by  evolution  of  heat.  The  decomposition 
is  accelerated  by  catalytes.  On  account  of  its  capability  of  being 
dissociated  at  a  high  temperature,  ctipric  chloride  is  the  cheapest 
and  most  efficient  catalyte ;  moreover,  copper  is  the  only  metal 
which  forms  two  oxides  and  two  chlorides,  in  all  of  which  the  com- 
bination is  of  a  very  loose  character.  It  appears,  therefore,  highly 
probable  that  the  Deacon  process  will  continue  to  be  the  only  one 
available  for  the  conversion  of  gaseous  hydrochloric  acid  into 
chlorine. 

The  author  concludes  this  paper  with  the  following  remarks : — 
No  other  chloride  is  better  adapted  for  the  manufacture  of  chlorine 
than  hydrogen  chloride.  If  the  latter  is  to  be  decomposed  in  the  liquid 
state,  the  decomposition  can  be  effected  only  by  means  of  manganese 
dioxide,  as  there  is  no  other  peroxide  so  readily  regenerated  from  the 
chloride.  If  hydrogen  chloride  is  to  be  decomposed  in  the  gaseous 
state  catalytes  are  required,  and  should  it  be  possible  to  obtain  a 
cheaper  catalyte  than  copper  the  apparatus  now  in  existence  would 
be  equally  applicable.  IS^either  the  Wei  don  process  nor  the  Deacon 
process  is  perfect ;  both  are  capable  of  improvement,  especially  the 
Weldon  process,  inasmuch  as  the  quantity  of  chlorine  which  it  yields 
is  considerably  less  than  that  which  should  be  obtained  from  the 
hydrochloric  acid  consumed.  D.  B. 

Schaffner  and  Helbig's  Process  for  the  Recovery  of  Sulphur. 
By  A.  M.  Chance  (Dingl.  pohjf.  J.,  249,  33—35). — Chance  (Jotir. 
Soc.  Ghem.  Ltd.,  2,  202)  gives  an  interesting  account  of  his  results  and 
experiences  in  working  with  the  Schaffner  and  Helbig  sulphur  recovery 
process.  The  residue  is  worked  up  in  the  decomposers  in  the  follow- 
ing manner  : — The  solution  of  magnesium  chloride — whose  tempera- 
ture must  not  exceed  60°,  otherwise  sulphuretted  hydrogen  wdll  be 
evolved — is  introduced  into  the  decomposer,  and  the  residue  is 
thrown  in,  after  which  the  mixture  is  heated  by  means  of  wet 
steam,  in  order  to  expel  the  air  above  the  charge,  and  prevent  its 
admission  into  the  decomposer ;  thus  the  formation  of  an  explosive 
mixture  is  rendered  impossible.  The  heating  by  means  of  dry  steam 
is  then  proceeded  with,  the  mixture  being  well  agitated  all  the  time. 
The  best  results  are  obtained  with  jacketted  decomposers,  although 
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cast-iron  steam  coils  are  attacked  less  readily  than  wrouglit-iron 
jackets.  For  carbonating  the  liquors  containing  magnesium  h}^- 
droxide  and  calcium  chloride,  vertical  vessels  without  agitators  are 
the  most  useful.  The  deeper  the  column  of  liquid  and  the  greater 
the  percentage  of  carbonic  anhydride,  the  quicker  and  better  are 
the  results  obtained.  The  average  strength  of  the  carbonic  acid 
gases  was  26  per  cent.  To  work  off  8  tons  of  residue  from  five  to 
six  hours  are  required.  The  lime  mud  is  sifted,  filter-pressed,  and 
washed.  The  first  washings  are  concentrated  in  steam  boilers, 
together  wnth  the  stronger  liquors,  whilst  the  last  washings  are 
thrown  away.  No  mention  is  made  of  the  action  of  the  magnesium 
chloride  liquors  on  the  plates  of  the  steam  boilers.  The  sulphuretted 
hydrogen  gas  is  collected  in  gas-holders,  the  inlet  and  outlet  being- 
connected  with  a  water-seal  to  prevent  explosions.  The  burning  of 
the  sulphuretted  hydrogen  gas  for  the  manufacture  of  sulphuric  acid 
has  been  a  great  success,  but  a  satisfactory  process  of  recovering 
sulphur  direct  from  the  gas  has  not  yet  been  introduced.  The  loss  of 
magnesium  chloride  corresponds  with  4  to  4'0  tons  per  100  tons  of 
sulphate,  or  20  tons  per  100  tons  sulphur,  more  than  one-half  the  loss 
being  attributable  to  mechanical  defects,  which  should  be  gradually 
reduced. 

In  discussing  the  value  of  the  lime  mud  and  its  adaptability  for 
the  manufacture  of  soda.  Chance  shows  that,  as  the  mud  leaves  the 
presses  it  contains  about  50  per  cent,  of  moisture,  which  must  be  re- 
moved, an  operation  which  in  itself  is  a  great  disadvantage  ;  moreover, 
the  resulting  crude  soda  contains  large  quantities  of  chlorides  as  well 
as  calcium  carbonate.  Referring  to  the  probable  cost  of  working  the 
process,  a  detailed  estimate  is  given,  from  which  it  is  concluded  that 
it  would  no  longer  pay  should  the  price  of  pyrites  be  reduced  by  one- 
half,  especially  if  it  were  found  that  the  resulting  lime  mud  was  of 
no  value  for  black  ash  making.  The  future  of  this  process  depends 
on  a  good  method  of  extracting  pure  sulphur  from  the  generated 
sulphm-etted  hydrogen. 

Weldon  mentions  that  England  and  America  alone  consume 
150,000  tons  of  Silician  sulphur  per  annum,  or  50  per  cent,  more 
than  the  total  quantity  capable  of  being  yielded  by  the  whole  English 
soda  indttstry.  Schaffner's  sulphur,  which  is  absolutely  pure,  should 
easily  displace  Sicilian  sulphur.  As  to  the  market  price  of  sulphur, 
Muspratt  andMactear  show  that,  although  recovered  sulphur  has  been 
offered  at  considerably  less  than  Sicilian  sulphur,  great  difficulty  has 
been  experienced  in  selling  it. 

Hurter  gives  analyses  of  soda  waste  and  soda  liquors  obtained  from 
crude  soda  made  exclusively  from  recovered  lime  mud  by  Chance. 
The  waste  obtained  from  four  samples  of  black  ash  contained  in  tbe 
dry  state — 

Soluble  .  Calcium 

6oda.  Total  soda.  sulphide. 

1 0-550  1-77  30-00 

II 0-440  0-97  33-40 

III 0-3G0  1-52  29-1 

IV 0-175  0-73  23-4 
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Ordinarily  tlie  waste  contains  40  per  cent,  calcium  sulphide.  1  litre 
of  the  vat  liquors  obtained  from  the  crade  soda  contained — 

Na.0.  NaHO.         Na.S.       Na.SO^.        NaCl.        l!!&^Fe(C'S)f,. 

165-2        44-27         6-08        6-77        42-o7  Q-Ol  gram. 

D.  B. 

Manufacture  of  Sulphuric  Acid  in  America.  (Dingl  polyt  J., 
249,  4S.") — Until  quite  lately  sulphuric  acid  has  been  manufactured 
in  America  almost  exclnsively  from  sulphur.  On  account  of  the 
rapid  ri-=e  in  the  price  of  sulphur,  the  manufacture  of  pyrites  acid  has 
recently  been  commenced  by  various  manufacturers,  but  by  far  the 
largest"^  proportion  of  acid  is  still  made  from  sulphur.  The  price  of 
American  sulphur  acid  compared  -svith  English  pyrites  acid,  is  said  to 
be  so  high  that  English  superphosphate,  prepared  from  American 
phosy)hate,  can  be  sold  in  America  at  prices  against  which  the 
American  jcanure  manufacturers  have  a  difficulty  to  compete.  The 
sulnhur  for  10  tons  (=  9071-8  kilos.)  sulphuric  acid  66°  costs  83 
dollars ;  the  cost  of  Spanish  pyrites,  however,  amounts  to  only 
49  dollars. 

Besides  Rio  Tinto  pyrites,  a  variety  of  native  iron  sulphide  of  great 
purity  has  recentlv  been  brought  into  the  American  market.  It  is 
obtained  from  the  Da^-is  mine  in  Massachusetts,  and  contains  47  per 
cent,  of  available  sulphur.  Zinc,  lead,  and  lime  are  present  only  in 
minute  traces,  whilst  arsenic  is  quite  absent.  The  following  is  the 
composition  compared  with  the  Spanish  ore  : — 

S.  Fe.  Cu. 

Spanish  pvrites 47-87       40-93       3-82 

Pyrites  from  the  Davis  mine  , .      50-30       42-83       3-07 

CaO  and 
Pb.        Zn.        MgO.  As.       SiOa.    ' 

Spanish  pyrites 0-62     0-10      0-19  0-26     5-42 

Pyrites  from  the  Davis  mine  O'Gl  3-19 

^  D.  B. 

Manufacture  of  Aluminium.     (Bingl.jwljit.  J.,  249,  86—88.) — 

It  is  stated  that  Salinders  is  the  only  place  in  the  wox^d  where  alumi- 
nium is  manufactured,  about  2400  kilos,  of  metal  being  produced 
annually.  The  sodium  used  in  the  manufacture  is  obtained  by 
igniting  sodium  carbonate  with  carbon  in  presence  of  a  small 
quantity  of  lime,  which  is  said  to  facilitate  the  distillation.  The 
double  chloride  of  aluminium  and  sodium  is  prepared  by  strongly 
heating  a  mixture  of  alumina,  carbon,  and  sodium  chloride  in  a 
current  of  chlorine.  The  resulting  double  chloride  is  then  fused  with 
the  sodium  in  small  reverberatory  furnaces,  cryolite  being  added  as 
flux. 

Much  has  recently  been  said  in  the  newspapers  with  respect  to  an 
invention  by  which  it  is  supposed  that  Webster  of  the  Aluminium 
Crown  Metal  Works,  Hollywood,  has  greatly  cheapened  aluminium. 
The  pi-eparation  of  1  ton  of  aluminium  is  said  to   cost  only   2,000 
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marks.  The  method  consists  in  strongly  heating  bauxite  with  sodium 
carbonate,  decomposing  the  sodium  aluminate  with  carbonic  anhy- 
dride, heating  the  deposited  alumina  with  carbon  in  a  current  of 
chlorine,  and  fusing  the  resulting  double  chloride  of  aluminium  and 
sodium  with  sodium  and  cryolite.  This  process  is  neither  new  nor  is 
it  possible  to  produce  aluminium  at  a  lower  cost  than  at  Salinders. 
Webster  has  also  patented  a  method  for  preparing  alumina  for  the 
manufacture  of  aluminium,  which  relates  to  the  obtainment  of  anhy- 
drous alumina  from  potash  alum.  The  method  is  impracticable  and 
costly. 

Morris  obtains  aluminium  by  treating  a  mixture  of  alumina  and 
carbon  with  carbonic  anhydride,  A  solution  of  aluminium  chloride 
is  mixed  with  pulverised  charcoal  or  lampblack,  evaporated  to  a  thick 
paste,  cooled,  and  made  into  balls,  which  after  drying  are  placed  in 
iron  tubes  and  heated.  The  last  traces  of  chlorine  are  removed  by 
passing  steam  through  the  tubes.  The  heat  is  then  increased  to  dull 
redness  and  carbonic  anhydride  introduced.  The  carbon  reduces  the 
carbonic  anhydride  to  oxide,  and  this  is  said  to  reduce  the  alumina  to 
aluminium.  D.  B. 

Electroplating  Zinc  with  Nickel.  By  Meidixger  (Dingl.  poJyt. 
J.,  249,  90). — Meidinger  states  that  in  electroplating  with  nickel, 
copper,  brass,  and  iron  can  be  well  coated,  whilst  zinc  is  coated  with 
difficulty.  It  is  therefore  recommended  to  slightly  amalgamate  the 
zinc  before  it  is  electroplated  with  nickel  by  placing  it  in  a  solution  of 
mercuric  chloride  or  nitrate  acidified  with  sulphuric  or  hydi-ochloric 
acid.  The  nickel  then  deposits  well,  adheres  firmly,  and  takes  a  good 
polish.  It  is  thought  that  the  zinc  plates  brought  into  commerce  are 
treated  in  this  manner,  as  they  are  more  brittle  than  pure  zinc  should 
be.  It  is  therefore  necessary  not  to  let  the  amalgamation  go  too  far. 
It  has  been  difficult  to  electroplate  German  silver  with  nickel,  and  the 
author  is  of  opinion  that  in  this  case  also  amalgamation  would  give 
good  results.  D.  B. 

Asphalt  or  Bitumen  of  Judea.  By  B.  Delachanal  {Coynpt.  rend., 
97,  491 — 494) . — A  specimen  of  bitumen  of  Judea,  obtained  from 
Palestine  through  M.  de  Lesseps,  was  in  the  form  of  large,  somewhat 
friable  lumps,  very  deep  brown  in  colour,  but  not  black,  and  break- 
ing with  a  concho'idal  fracture.  When  heated,  it  gave  off  hydroo-en 
sulphide,  and  was  found  to  contain  3'02  per  cent,  of  sulphur.  A 
commercial  sample  of  bitumen  of  Judea  contained  3' 14  per  cent,  of 
sulphur.  The  bitumen  does  not  leave  more  than  0'273  per  cent,  of 
ash,  hence  the  greater  part  of  the  sulphur  does  not  exist  in  the  form 
of  metallic  .sulphides.  'VYhen  bitumen  of  Judea  is  heated,  it  softens, 
melts,  and  at  a  sufficiently  high  temperature  gives  off  hydrogen 
sulphide  and  gaseous  hydrocarbons,  together  with  a  dark-coloured  oil, 
whilst  a  bulky  carbonaceous  residue  is  left  in  the  retort.  This  oil 
can  be  separated  into  several  fractions  which  closely  resemble  the 
products  oVjtained  by  the  distillation  of  crude  petroleum.  The  oils  are 
partly  soluble  in  fuming  nitric  acid,  leaving  a  residue  of  paraffin 
which  solidifies  at  15°.  C.  H.  B. 
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Manufacture  of  Cellulose.  (Bingl.  poh/t.  J.,  249,  23—29  and 
124 — 126.) — The  use  of  sulphurous  anhj-dride  in  the  manufacture  of 
cellulose  is  becoming  of  more  importance  every  day.  In  1876  Mits- 
cherlich.  recommended  treating  finely-divided  wood  under  pressure 
with,  a  solution  of  calcium  bisulphite  obtained  by  placing  calcium 
carbonate  in  a  tower  and  introducing  water  into  the  top  and  sulphu- 
rous anhydride  into  the  bottom.  Paper  made  from  the  resulting 
cellulose  was  found  to  be  exceedingly  tough,  and  has  been  sold  as  a 
second  quality  parchment-paper,  although  it  does  not  possess  the 
qualities  which  characterise  this  paper.  The  details  of  Mitscherlich's 
process  have  since  been  kept  secret.  Prancke  works  with  solutions  of 
calcium,  magnesium,  or  sodium  sulphite  of  4°  to  5°  B.,  at  a  pressure 
of  4  to  5  atmospheres,  the  operation  being  completed  in  12  to  15  hours. 
He  uses  rotary  horizontal  cylindrical  boilers  lined  with  lead,  the 
lining  being  independent  of  the  outer  casing,  thus  forming  a  separate 
boiler.  The  essential  theoretical  difference  between  the  lime  and  the 
magnesia  process  is  that  the  resulting  calcium  sulphate,  being  almost 
insoluble,  remains  in  the  lignose,  whilst  the  magnesium  sulphate  is 
removed  during  the  washing  operation.  At  present  it  is  uncertain 
whether  other  differences  exist  between  the  two  processes. 

The  cost  of  pulp  by  Eckmann's  metliod.  depending  on  the  use  of 
magnesium  sulphite,  is  26  marks  per  100  kilos.,  the  selling  price  being 
about  40  marks.  During  last  summer  this  method  was  tested  by  a 
number  of  Prench  paper  manufactui'ers  with  the  following  results  : — 
The  quantity  of  wood  employed  was  4395  kilos,  in  the  form  of  fir 
planks.  The  loss  by  removal  of  knots  in  chopping,  grinding,  &c., 
amounted  to  825  kilos.  The  remaining  3570  kilos,  yielded  1437 
kilos,  dry  cellulose  corresponding  with  32" 68  per  cent,  of  the  original 
wood.  The  latter  contained  21  per  cent,  of  moisture,  so  that  the  yield 
on  the  dry  substance  is  equal  to  40  per  cent.  This  is  considerably 
less  than  the  yield  obtained  by  the  Prancke-Mitscherlich  process ; 
the  quality  of  the  pulp,  however,  is  far  superior.  According  to  recent 
trials  made  by  Eckmann,  it  is  shown  that  it  is  possible  to  obtain  at 
will  either  isolated  cells  or  fibrous  bundles  by  using  either  hydrogen 
magnesium  sulphite,  or  maffnesium  sulphite.  In  the  former  case,  the 
colouring  and  glutinous  substances  are  completely  dissolved,  whilst  in 
the  latter  case  a  portion  of  the  gluten  remains  in  the  fibres. 

Archbold  macerates  the  woody  tissue  with  dilute  milk  of  lime, 
saturates  with  sulphurous  anhydride  at  a  pressure  of  4  to  5  atmo- 
spheres, and  washes  the  mass  with  water. 

Tilghman's  method  consists  in  boiling  in  closed  vessels  wood,  esparto 
or  flax,  with  sulphurous  anhydride  or  calcium  bisulphite,  or  both. 

Pictet  recommends  the  use  of  liquid  sulphurous  anhydride.  Pinely- 
divided  wood  is  first  immersed  in  water,  and  for  every  litre  120  grams 
of  liquid  sulphurous  anhydi'ide  is  added.  At  a  temperature  of  85°  a 
pressure  of  7  atmospheres  is  produced,  so  that  the  incrustating  sub- 
stances of  the  wood  are  strongly  attacked.  The  pulp  has  the  grey 
colour  of  the  original  wood,  but  may  be  easily  bleached. 

In  discussing  the  sulphite  treatment,  Bourdilliat  contradicts  the 
statement  that  sulphuric  acid  is  formed  when  wood  is  boiled  with 
sulphites ;  moreover,  he  believes  that  the  sulphurous  anhydride  dis- 
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solves  the  incrustating'  substances  of  the  wood,  bleaches  the  colouring 
matters,  and  deposits  finclj-divided  siilphnr  in  the  fibres,  -\vliilst  the 
resins,  which  are  attacked  by  snlplmroiis  anhydride,  form  soaps  with 
the  base  of  the  bisu]]>liite.  These,  together  with  the  sulphur,  remain 
in  the  fibre  and  add  considerably  to  its  weight ;  the  loss  during  the 
washing  operations  is  Iherefore  not  of  fibre  but  of  the  mass-compound 
of  sulphur,  resin,  and  lime. 

Cross  is  under  the  impression  that  the  action  of  the  magnesium 
sulphite  is  to  prevent  the  oxidation  of  wood  and  lignified  cellulose 
when  heated  with  water  under  pressure.  For  comparing  the  success 
of  the  different  sulphite  processes,  the  test  for  lignose  with  aniline 
sulphate  is  said  to  give  unsatisfactory  results :  it  is  preferable  to  treat 
ihe  cellulose  first  with  chlorine  and  then  with  sodium  sulphite;  if 
lignose  is  present,  a  magenta  colour  is  produced.  D.  B. 

Alcohol  from  Melon-juice.  By  Levat  (Com^jt.  rend.,  97,  615 — 
610). — Melon-juice  does  not  undergo  fermentation  directly,  but  on 
boiling  it  with  very  dilute  sulphuric  acid,  the  sugar  in  the  juice  is 
inverted,  and  fermentation  then  takes  place  readily,  5  litres  of  alcohol 
being  obtained  from  oU  kilos,  of  melons.  C.  H.  B. 

Clouding  and  Fining  of  Wines.  By  J.  Nessler  (Bied.  CeMtr., 
1883,  342 — 344). — Seven  varieties  of  Greek  wiues,  when  exposed  to 
low  temperatuj'es,  become  cloudy,  but  a  young  wine  clouded  as  the 
temperature  rose  ;  the  substance  I'endered  insoluble  by  the  lowering 
of  the  temperature  redissolved  as  the  temperature  rose,  but  when 
some  wine  had  been  withdrawn  from  the  cask,  while  it  was  cloudy, 
the  wine  refused  to  clear.  Fining  with  albumin,  &c.,  prevents  cloudi- 
ness, and  the  browning  and  thickening  which  so  frequently  occur  are 
due  to  decomposed  husks  introduced  during  manufacture.  To  fine 
wines  which  have  refused  to  clear  by  means  of  albumin,  "  Spanish 
earth  "  (100 — 200  grams  per  hectolitre)  is  recommended  ;  this  is  also 
the  best  material  to  use  in  the  preparation  of  sparkling  wines. 

E.  W.  P. 

Plastered  Wine.  By  M.  Nkxcki  (Bled.  Centr.,  1883,  345—347). 
— This  paper  is  an  answer  to  questions  laid  before  the  author  by  the 
municipal  authorities  of  Berne.  Plastered  wines  are  not  of  necessity 
prejudicial  to  health,  although  in  a  few  eases  they  may  be  so,  and  then 
only  when  a  strongly  "plastered"  wine  has  been  regularly  used. 
Probably  Marsala,  &c.,  which  is  more  strongly  "  plastered,"  may  be 
liarmful,  but  the  author  has  no  proof  as  to  whether  it  is  or  is  not  so. 
Katural  wines  may  contain  as  much  as  0'503  gram  K0SO4  per  litre. 
Plastering  should  introduce  into  the  wine  only  a  quantity  of  sulphates 
equivalent  to  2  grams  K,iS04,  and  no  more.  Free  sulphuric  acid  has 
occasionally  been  detected  in  wine;  this  arises  from  the  formation  of 
ethyl  sulj)hate,  which  has  been  mistaken  for  the  other  acid. 

E.  W.  P. 

Barley  and  Malt.  (T)lnrjl.  poh/t.  J.,  249,  130— 139.)— Bungener 
and  Fries  have  found  that  boiling  water  containing  1  per  cent, 
salicylic  acid,  readily  dissolves  starch,  forming  a  thick  syrupy  7nass, 
wliich,  on    cooling,  (lc])nsits   Isibular   ci-ystals   of   starch.       On    boiling 
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4  to  5  grams  of  finely  ground  barley  with  150  c.c.  water  and  1-5  gram 
salicylic  acid  for  three-quarters  of  an  hour,  all  the  starch  is  dissolved. 
The  hot  opalescent  colourless  liquid  is  filtered,  and  the  residue  washed 
with  hot  water  until  the  filtrate  ceases  to  react  with  iodine.  Hydro- 
chloric acid  is  then  added  to  the  starch  in  the  filtrate,  and  the  result- 
ing glucose  determined  by  means  of  copper  solution.  The  results  are 
1  to  2  per  cent,  higher  than  those  obtained  when  the  starch  is  dis- 
solved in  water  at  135"'.  In  the  latter  case,  a  dark-coloured  solution 
is  formed,  probably  due  to  decomposition. 

According  to  Aubrey,  five  samples  of  Alsatian  Chevalier  barley 
(1882  crop)  contained  the  following  ingredients,  calculated  on  the  dry 
substance : — 


Starch  . . . 

Nitrogen  . 

I. 

62-73 

1-9008 

11-88 
1-053 

II. 

58-20 
1-9456 

19-16 

1-082 

III. 

60-39 
1-6208 

10-13 
1-064 

IV. 

65-49 
1-6400 

10-25 
1-030 

V. 

66-34 
1-7456 

Proteids 
sponding 
nitrogen 

Phosphoric 

corre- 
with 

acid. 

10-91 
1-062 

Similar  samples,  from  the  year  1880,  made  into  malt  and  dried  at 
81°,  gave  the  following  results : — 


The  barley  contained 

bo 

Yield   of 

grH 

a 

0    . 
■■*3  s 

e. 

extract 

Maltose  in 

«     II 

g^ 

=S     tn- 

from     dry 

extract 

0    g 

=0  3 

•cS 

Starch. 

Nitrogen. 

Phosphoric 
acid. 

d5 

substance 
per     cent. 

per  cent. 

oS 

62-57 

1-659 

1-015 

99 

81-62 

63-96 

0-56 

30 

65  -35 

1-443 

0-910 

99 

84-36 

62  32 

0-60 

45 

65-14 

1-646 

1-115 

98 

84-09 

65-25 

0-53 

30 

61-20 

1-646 

1023 

97 

83-26 

63-02 

0-58 

30 

64-20 

1-625 

0-965 

100 

80-67 

64-17 

0-55 

30 

65-78 

1-819 

1-098 

100 

79  -70 

64-49 

0-55 

30 

Schwarz  has  investigated  different  kinds  of  American  barley.  He 
shows  that  the  weight  of  the  grain  is  no  criterion  as  to  the  amount  of 
solid  matter,  starch,  proteids  (nitrogen  x  6-25),  and  ash  contained  in 
the  barley.  The  subjoined  table  illustrates  the  results  of  his 
investigation  : — 
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Quality. 


Weight 

of 
grain. 


Minnesota  barley 

Scotch,  quality  II 

Scotch,  quality  I 

Choice  Scotch 

Wisconsin  barley 

Scotch  Wisconsin  barley 

Canada,  quality  II 

Canada,  quality  I 

West  Canada 

Chevalier  California  . . . . 

State  barley 

Canada  barley 


Per- 
centage 

of 
water. 


14-13 
l-i-35 
11-90 
14  -33 
16-14 
14-34 
15-31 
16-96 
13-29 
13-31 
11-24 
10-46 


The  dry  substance  contains 


Starch 
per 
cent. 


•31 
•77 
-85 
-20 
■47 
-12 
-33 
-53 
•54 
-33 
•35 
•48 


Proteids 

per 

cent. 


Ash 
per 
cent. 


77 


Phosphoric 

acid  per 

cent. 


•050 
■985 
•031 
•934 
•997 
•929 
•9G9 
•996 
•954 
•980 
•935 
•856 


With  regard  to  the  changes  in  weight  and  volume  which  barley  and 
malt  undergo,  Chodounsky  found  that  kiln-dried  malt,  immediately 
after  being  dried,  shows  a  diminution  in  volume,  whilst  malt,  when 
kept,  increases  both  in  weight  and  volume.  100  hectolitres  of  barley 
yield  97  to  99  hectolitres  of  kiln-dried  malt,  and  99  to  101  hectolitres 
of  stored  malt. 

Lintuer  states  that  the  defects  in  the  present  malting  processes  are 
due  mainly  to  the  want  of  uniformity  of  temperature  in  the  germinat- 
ing heaps,  and  the  difference  in  the  amount  of  moisture  which  exists 
in  the  various  layers.  The  gradual  discharge  of  carbonic  anhydride, 
and  the  defective  admission  of  oxygen,  has  a  marked  effect  on  the 
malt.  These  imperfections  are  said  to  be  removed  by  the  pneumatic 
malting  process,  in  which  the  barley,  after  germination,  is  thrown  on 
a  plate  having  fine  perforations ;  the  air  underneath  the  plate  is 
then  exhausted.  Thus  the  heat  is  withdi^awn  and  the  carbonic 
anhydride  removed  in  a  regular  stream,  so  that  the  germinating  grain 
is  situated  in  a  bath  of  pure  air,  having  always  the  same  temperature 
and  containing  the  same  amount  of  moisture.  To  effect  this  the  air  is 
previously  purified  and  heated  to  the  necessary  temperature. 

D.  B. 

The  System  on  which  Rice  may  be  Used  in  Brewing.    By 

A.  Markl  (Bird,  (k'titr.,  1883,348). — The  analyses  of  rice  published  by 
Braconnot  show  that  it  is  better  adapted  for  brewing  than  barley,  but 
owing  to  its  higher  sp.  gr.,  precautions  must  be  taken  to  prevent  its 
settling  to  the  bottom  of  the  mash-tub  ;  to  obtain  the  best  results,  the 
rice  must  be  previously  boiled  and  steamed  before  mashing ;  the 
wort  may  be  strongly  hopped,  and  then  kept  cool  to  ensure  normal 
fermentation.  E.  W.  P. 

Fermentation  of  Bread.  By  G.  Chicandard  (Compi.  rend.,  97, 
GIG — 1)17). — A  reply  to  Mai'cano,  Mousette,  and  Boutroux. 
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Alteration  of  Flour  by  Age.  By  Balland  {Gompt.  rend.,  97, 
34t) — 347). — The  proportion  of  water  is  slightly  variable,  and  alters 
with  the  hygiometric  condition  of  the  atmosphere.  Fatty  matters 
experience  no  sensible  alteration  in  weight,  but  become  rancid.  The 
saccharine  substances  decrease  in  amount,  but  the  diminution  bears 
no  j-elation  to  the  degree  of  acidity.  The  degree  of  acidity  depends 
on  the  nature  of  the  grain,  flour  from  soft  grain  becoming  acid  more 
rapidly  than  flour  from  hard  grain.  This  acidity  is  apparently  con- 
nected directly  with  the  alteration  of  the  albuminoids,  which  at  first 
exist  in  the  form  of  insoluble  gluten,  but  gi'adually  decompose  with- 
out loss  of  weight.  The  amylaceous  constituents  would  seem  to 
remain  unchanged.  Flour  which  has  not  been  finely  sifted  keeps 
badly,  and  is  always  more  acid  ;  it  contains  a  higher  proportion  of 
woody,  fatty,  and  saccharine  substances,  and  more  gluten.  Flour  kept 
in  bags  alters  more  rapidly  than  flour  preserved  in  closed  vessels. 
For  the  same  degree  of  sifting,  flour  obtained  by  millstones  keeps  as 
well  as  that  obtained  by  cylinders  ;  the  acidity  is  independent  of  the 
grinding.  The  farinaceoiis  portion  of  the  grain  in  contact  with  the 
external  envelope  is  more  acid  than  the  internal  portion ;  it  contains 
the  same  amount  of  gluten,  but  alters  more  rapidly.  C.  H.  B. 

Notes  on  Milk  and  Butter.  By  M.  Schmoger  and  others  {Bled. 
Gentr.,  1883,  418 — 419). — Experiments  were  made  to  discover  whether 
it  is  better  to  cool  milk  before  skimming  or  not.  The  instrument  used 
was  a  tubular  cooler,  similar  to  that  of  Rossler,  but  with  oval  tubes 
instead  of  circular.  It  worked  well,  bringing  the  milk  in  a  short 
time  to  within  2°  of  the  temperature  of  the  water  employed.  The 
cooled  milk  was  compared  with  some  from  the  same  milking  not  arti- 
ficially cooled  ;  the  results  were  decidedly  in  favour  of  the  former. 
Experiments  in  butter-making  were  made  with  the  Holstein,  Lefeldt, 
and  a  rocking  churn  of  American  invention,  using  sweet  and  sour 
cream. 

Fat  left  in  buttermilk. 


Sweet  cream.  Sour  creara. 

Holstein  system 0'71  per  cent.  085  per  cent. 

Lefeldt        „        1-51         „  0-84 

Rocking  churn 1-20         ,,  O'SO         „ 

Average  duration  of  process  was  less  by  the  Holstein  process  thau 
by  the  two  others.  J.  P. 

Artificial  Butter  Colourings.  By  E.  Schmitt  {Ann.  Agronomiques, 
9,  255—257). — Amongst  the  substances  employed  for  this  purpose, 
the  author  enumerates  marigold  and  carthamus  flowers,  saffron,  carrot 
juice,  and  turmeric ;  more  recently  coal-tar  colours  have  been  intro- 
duced, such  as  coralline-yellow  and  Victoria-yellow,  and  also  lead 
chr&mate.  The  two  most  widely  sold  colourings  are  Krick's  "  Orantia" 
and  Trannoy's  "Carottine";  the  author  shows  that  annatto  is  the 
basis  of  both.  "  Orantia"  can  be  exactly  imitated  by  digesting 
50  grams  annatto  with  100  grams  crystallised  sodium  carbonate,  dis- 
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solved  in  a  litre  of  water,  and  evaporating  down  to  half  a  litre, 
''  Carottine"  is  a  much  better  preparation,  and  may  be  imitated  by- 
digesting  125  grams  annatto  in  half  a  litre  of  oil;  a  mixture  of  equal 
parts  of  annatto  and  turmeric  root  will  give  a  lighter  yellow.  It  is 
used  in  the  proportion  of  a  teaspoonful  to  25  litres  of  cream,  and  the 
colour  diffuses  very  rapidly  and  uniformly  throughout  the  butter. 

J.  M.  H.  M. 

New  Dyestuflfs.  (Dingl.  polyt.  J.,  248,  340— 343.)— Whereas 
the  monosulphonic  acids  of  phenylamidoazobenzene  produce  reddish- 
yellow  to  orange  dyes,  the  corresponding  tri-  and  tetra-sulphonio 
acids  yield  pure  yellow  shades.  For  the  preparation  of  the  polysul- 
phonic  acids  of  phenylamidoazobenzene,  NHPh.CsHi.No.CsHs,  20  kilos, 
of  the  latter  are  treated  in  the  cold  with  100  kilos,  fuming  sulphuric 
acid  containing  20  per  cent,  anhydride.  The  mixture  is  warmed  to 
60 — 70°,  and  the  temperature  reduced  after  three  or  four  hours.  The 
mass  is  then  thrown  into  water,  ti'eated  with  milk  of  lime,  and  the 
calcium  compound  with  the  sulphonic  acids  converted  into  sodiuni 
salts.  This  polysulphonic  acid  is  obtained  also  by  heating  to  70 — 80° 
20  kilos,  of  the  mouogul phonic  acid  with  80  kilos,  fuming  sulphuric 
acid,  and  completing  the  process  as  before.  These  dyes  are  brought 
into  commerce  as  potg^ssium  or  sodium  salts  in  the  dry  state. 

For  the  production  of  artiticial  indigo  from  the  orthamido-deriva- 
tives  of  acetophenone  and  phenylacetylene,  the  Badische  Anilin  und 
Soda  Fabi'ik  treats  a  concentrated  solution  of  acetylorthamidoaceto- 
phenone,  or  of  acetylorthamidophenylacetylene  in  carbon  bisulphide 
in  the  cold  with  an  equal  weight  of  dry  bromine.  A  crystalline 
bromine  compound  is  formed,  which  is  dissolved  in  10 — 20  times  its 
weight  of  concentrated  sulphuric  acid.  Dilution  of  this  with  water 
causes  the  precipitation  of  colourless  flakes ;  these  dissolve  in  warm 
.soda  solution  to  a  clear  deep  yellow  liquid,  from  which  indigo 
separates  out  on  contact  with  the  air  . 

According  to  the  Farbwerke,  late  Meister,  Lucius,  and  Briining, 
tolylaldehyde  from  metaxylene  is  converted  by  nitration  into  meta- 
methylorthonitrobenzaldehyde.  This  on  treatment  with  twice  its 
weight  of  acetone,  and  25  times  its  weight  of  a  2  per  cent,  solution  of 
soda,  is  readily  transformed  into  methyl-indigo,  a  substance  closely 
resembling  natural  indigo,  but  from  which  it  may  be  distinguished 
by  its  ready  solubility  in  water.  From  the  same  source,  processes  for 
the  preparation  of  azo-dyes  from  the  trisulphonic  acids  of  yS-naphthol 
are  given.  The  trisulphonic  acid  ie  obtained  by  treating  (8-naphthol 
with  fuming  sulphuric  acid  containing  20  per  cent,  anhydride  at  140 — 
160''^  until  the  mass  gives  a  pure  green  fluorescent  solution  with 
ammonia.  Combined  with  vai-ious  diazo-compounds  this  acid  yields 
yellow,  orange-red,  and  bluish-red  dyes,  of  which  the  three  following 
are  specially  adapted  for  dyeing  cotton: — (1.)  A  red  dye,  obtained  by 
the  action  of  the  diazo-compound  of  a-naphthylaminesul phonic  acid 
on  .sodium  /i-naphtholti-isulphonate  in  presence  of  ammonia.  (2.)  A 
bluish-red  dye,  resulting  from  the  action  of  the  diazo-compound  of 
amidoazobenzene  on  sodium  /3-naphtholtrisulphonate  in  presence  of 
ammonia,  (3.)  A  bluish-red  colouring  matter,  obtained  from  the 
diazo-compound    of   amidoazobenzeuesulphonic    acid.     In    the    above 
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three  cases  the  dye  is  thrown  down  as  a  bulky  precipitate  on  mixing 
a  solution  of  sodium  /S-naphtholtrisulphonate  with  that  of  any  of  the 
diazo-compounds.  The  precipitate  is  purified  by  dissolving  it  in 
water  and  reprecipitating  with  salt.  D.  B. 

New  Coal-tar  Dyes.  (Dingl.  pohjt.  J.,  248,  252— 256.)— Ac- 
cording to  C.  Reiclil,  a  new  phenyl  colouring  matter  is  obtained  by 
the  cohobation  in  molecular  proportions  of  an  alkaline  xanthate 
and  resorcinol  dissolved  in  a  small  quantity  of  water  or  alcohol,  so 
long  as  carbon  bisulphide  is  retui'ned.  Water  is  added  to  the  dark 
yellow  liquid  obtained,  which  is  then  filtered,  and  the  colouring 
matter  precipitated  with  hydrochloric  acid  from  its  previous  combi- 
nation with  the  alkali.  It  may  be  obtained  by  recrystallisation  from 
hot  water  in  slender  yellow  needles,  insoluble  in  cold,  but  readily 
soluble  in  hot  water ;  alcohol,  acetic  acid,  and  alkalis  dissolve  it  with 
ease.  Wool  and  silk  are  dyed  a  brilliant  yellow  in  a  weak  acid  solu- 
tion. Orcinol,  quinol,  pyrogallol,  naphthol,  and  quinone  similarly 
treated  also  yield  yellow  dyes. 

For  the  preparation  of  a  monosul  phonic  acid  of  /3-naphthylamine 
and  ^-naphthol,  the  Baden  Anilin  und  Soda  Fabrik  allow  sulphuric 
acid  (96  to  97  per  cent.)  to  act  on  /3-naphthylamiue  at  a  temperature 
of  100°  to  105"",  the  sparingly  soluble  modification  of  the  monosul- 
phonic  acid  being  exclusively  formed.  By  converting  this  into  the 
diazo-compound  and  decomposing  the  latter  with  water,  3-naphthol- 
monosulphonic  acid  is  obtained,  the  acid  sodium  salt  of  which  is 
sparingly  soluble  in  hot  alcohol.  By  evaporating  the  aqueous  solu- 
tion of  the  free  acid,  it  is  split  up  into  /3-naphthol  and  sulphuric  acid. 
When  the  alkaline  solution  of  the  acid  is  brought  in  contact  with  the 
diazomonosulphonic  acid  of  azobenzene,  orange-coloured  flakes  are 
thrown  down.     This  azo-colouring  matter  dyes  ponceau-red  shades. 

A  process  for  preparing  red  and  brown  azo-dyes  from  anthrol, 
anthrolsulphonic  acids,  and  dioxyanthracene  has  been  patented  by 
the  Actien.  Gres.  f.  Anil.  Fab.  Berlin.  The  claims  are  the  pairing  of 
anthrol,  anthrolsulphonic  acid,  anthroldihydride  and  its  sulphonic 
acid,  as  well  as  a-  and  ^-oxyanthrol  with  diazobenzene  and  its  homo- 
logues,  diazonaphthalene,  diazoaniso'il,  the  sulphonic  acids  of  these 
diazo-bodies,  with  diazoanthraminesulphonic  acid,  diazoamidoazoben- 
zene  and  its  homolo^ues,  and  mono-  and  di-sulphonic  acids  of  these 
diazo-compounds.  The  products  containing  the  sulphury  1-gz'oup  are 
soluble  in  water,  the  remainder  dissolve  in  alcohol.  D.  B. 

Composition  of  Turkey-red  Oil.  By  L.  Liechti  and  W.  Suida 
(Ber.,  16,  2453 — 2458). — Glycerol  trioleate  and  triricinoleate  were 
treated  with  sulphuric  acid,  and  the  products  separated  in  a  similar 
manner  to  that  employed  in  the  manufacture  of  Turkey-red  oil.  The 
products  of  the  reaction  in  each  case  consist  essentially  of  two  sub- 
stances, of  which  the  one  is  more  soluble  in  ether,  the  other  in  water. 
The  compound  soluble  in  water  derived  from  glycerol  trioleate  is 
glyceryl  sulphate  hydroxy oleate,  C^H^sOioS  =  S04[C3H5(OH).Ci8H3303]2, 
an  oily  substance  of  acid  nature,  very  soluble  in  water  and  alcohol, 
more   sparingly  in   ether,  carbon    bisulphide,    and    benzene.       When 
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heated  with  water,  it  yields  glycerol,  hydroxyoleic  acid,  and  sulphuric 
acid.  It  unites  with  bromine  in  the  cold.  When  mixed  in  aqueons 
solution  with  metallic  acetates,  it  yields  salts,  of  which  the  followino- 
have  been  analysed: — Copper  salt,  Ci2H740i2SCu2 ;  barium  salt, 
CjoHTgOisSBa;  silver  salt,  C42H:60i2SAgo ;  aluminium  salt, 
(Ci.HviOnSjsAh;  zinc  salt,  Ci.H.^O.nSZn,. 
Glyceryl  sulphate  frihydroxyoleate, 

CoH^sO.eS  =  SO,[aH,(OH).Ci8H330a]2, 

the  corresponding  derivative  from  glyceryl  triricinoleate,  closely  re- 
sembles the  preceding  compound  in  all  its  properties.  The  following 
salts  have  been  analysed: — Copper  salt,  C4oH';fiOi6SCu ;  barium  salt, 
(C4.H„0,6S)3Ba  +  C42H„0,6SBa;  silver  salt,  CjoH^eOieSAg.^  + 
C42Hi70i6SAg;  aluminium  salt,  (C4.jH740ioS)3Al4. 

The  substances  soluble  in  ether  proved  to  be  identical  with  the 
hydroxyoleic  acids  contained  in  the  foregoing  conjugated  compounds. 
They  are  both  crystalline,  insoluble  in  water,  readily  soluble  in  ether, 
alcohol,  carbon  bisulphide,  and  benzene.  Hydroxyoleic  acid,  C18H34O3, 
melts  at  56 — 58^  ;  the  following  salts  have  been  analysed  : — Normal 
copper  salt,  CCi8H3303).Cu ;  acid  copper  salt,  (C,8H3303)2Cu  + 
2Ci«H3403;  acid  barium  salt,  (Ci8H3303)2Ba  +  2C18H34O3 ;  acid  calcium 
salt,  (C„H3033)-.Ca  +  2C18H34O3 ;  aluminium  salt,  (C„H3303)6Al2. 
Trihydroxy oleic  acid,  C18H34O5,  melts  at  64°  ;  the  following  salts  were 
obtained  : — Copper  salt,  (CisHsiO.OsCu  ;  barium  salt,  (Ci8H3303)2Ba 
+  2C18H34O5;  aluminium  salt,  (Ci8H)306)6Al2 ;  silver  salt,  CieHasOsAg. 

The  reaction  occurring  in  the  manufacture  of  Turkey-red  oil  is 
therefore  expressed  by  the  equations — 

2C3H5(C,8H3302)3     +      7H2SO4     =     C42H7,Op.S     +     6SO2    +    4H.,0 

+  4C18H3463. 

2C3H5(C„H3303)3  +  I3H2SO4  =  C4oH780,6S  +  I2SO2  +  lOHjO 

+    4C,8H3405. 

In  confirmation  of  this  view,  it  was  found  that  on  heating  sulphuric 
acid  with  oleic  acid,  hydroxyoleic  acid  was  obtained,  and  that  a  mix- 
ture of  glycerol,  oleic  acid,  and  sulphuric  acid,  when  heated,  yielded 
glycerol  sulphate  hydroxyoleate.  Compounds  similar  to  the  last 
named  were  prepared  by  heating  oleic  and  sulphuric  acids  with 
mannite,  grape- sugar,  starch,  cellulose,  or  dextrin.  They  are  all 
soluble  in  water,  give  metallic  derivatives,  and  are  decomposed 
when  boiled  with  alkalis,  with  separation  of  hydroxyoleic  acid. 

A.  J.  a. 

Explosives  and  their  Application.  (Dingl.  j^olyf.  J.,  248, 
509 — 513). — DoUiak  attributes  the  presence  of  metal-dust  in  gun- 
powder to  the  wear  and  tear  of  the  machines  used  for  finely  dividing 
and  intimately  mixing  the  powder. 

Straw  nitrocellulose  is  more  unstable  and  therefore  less  secure  than 
gun-cotton.  This  is  due  to  the  fact  that  although  before  nitrating 
the  straw  it  is  digested  in  a  solution  of  potash,  the  cellulose  of  the 
sti*aw  fibre  is  not  separated  entirely  in  the  pure  state,  but  is  contami- 
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rated  with  fat,  wax,  i-esio,  or  pectins,  wliicli  form  unstable  nitro- 
componnds. 

For  the  preparation  of  a  new  gun-  and  blasting-powder,  Himly  and 
Friitzoekler-Falkenstein  grind  and  mix  together  the  following  sub- 
stances in  proportions  so  that  when  the  mixture  is  ignited  complete 
combustion  occurs  :  nitre,  potassium  chlorate,  and  a  solid  hydrocarbon. 
The  mixture  is  treated  with  a  light  hydrocarbon,  and  tlie  plastic  mass 
made  into  flat  cakes,  from  which  the  liquid  hydrocarbon  is  expelled 
by  evaporation.  The  solid  residue  is  then  broken  up  into  grains  of 
the  required  size. 

Keid  recommends  to  moisten  the  explosive  compound  containing 
nitrocellulose  with  alcohol  and  dry  it,  whereby  a  hard  and  uniform 
mass  is  obtained. 

It  is  stated  that  a  determination  of  the  heat  produced  and  an  esti- 
mation of  the  gaseous  products  formed  by  the  combustion  of  an 
explosive,  is  not  sufficient  to  show  its  value.  The  lead  test  in  this 
case  is  said  to  give  more  accurate  results.  The  active  force  of  a 
variety  of  explosives  was  determined  according  to  this  test  with  the 
following  results : — 


Proportion  of 

hollow 

spaces  in  the 

lead  test. 

Nitroglycerol 1000 

Blasting  gelatine  ....  1000 

Gelatine  dynamite    . .  770 

Kieselguhr    dynamite  700 

Mercury  fulminate  . .  300 


Active  force  according  to  trials  made 
at  the  following  places  : — 


Grothardt.      Eamsbeck.       Zankeroda. 


1000 


G98 


1000 

683 


1000 
730 


The  following  comparison  by  Steiner  illustrates  the  working  of  a 
lignite  coal  mine  with  gunpowder  and  dynamite  No.  II,  the  total  out- 
put being  60,000  tons  : — 


Produce. 

Current 

expenses, 

fl. 

Working 

profit, 

fl. 

With  the  use  of 

Tons  at 
2-60fl. 

Tons  at 
1-GOfl. 

Tons 

without 

value. 

Total  for 
50,000 
tons  fl. 

39,400 
31,600 

7100 
9200 

3500 
9200 

113,800 
96,880 

80,500 
74,000 

33,300 

22,880 

Dynamite,  No.  II 

These  results  confirm  the  fact  that  dynamite  is  less  suitable  than 
gunpowder  for  blasting  coal,  as  its  shattering  effect  is  more  powerful 
than  that  of  gunpowder.  D.  B. 
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Separation  of  Rays  of  High  and  Low  Refrangibility.    By  F. 

V.  AssCHE  {Compf.  roul,  97,  808— 8-iO). — A  thin  layer  of  selenium, 
obtained  by  compressing  a  drop  of  the  fused  substance  between  plates 
of  glass  at  250°,  and  allowing  it  to  cool  slowly  under  pressure, 
only  ti-ansmits  the  rays  between  Fraunliofer's  lines  A — C.  The 
amount  of  absorption  increases  with  the  thickness  of  the  layer. 
When  a  beam  of  white  light  is  passed  first  through  a  solution  of 
alum  and  then  through  a  film  of  selenium,  all  the  luminous  rays  are 
arrested.  A  thin  film  of  selenium,  if  heated  to  250°,  is  apparently 
opaque  to  all  luminous  radiation.  C.  H.  B. 

Atmospheric  Absorption  by  Aqueous  Vapour.      By  W.  W. 

Abney  and  R.  Festing  (Proc.  Eoij.  Sac,  35,  328 — 341). — In  the 
course  of  some  investigations  on  the  atmospheric  absorption  in  the 
infra-red  of  the  solar  spectrum,  the  authors  established  the  coinci- 
dence of  the  absorption-bands  of  the  spectrum  with  those  due  to 
water.  They  have  further  confirmed  Langley's  researches  as  regards 
Cauchj-'s  formula  for  refraction. 

In  this  paper,  the  spectrum  is  examined,  which  is  obtained  by  using 
the  crater  of  the  positive  pole  of  the  electric  light  as  a  source  of 
radiation  by  means  of  a  thermopile,  and  the  variations  produced  by 
placing  layers  of  water  of  different  thickness  in  front  of  the  slit. 
The  diagrams  show  that  the  thermograms  of  the  water  spectra  are 
absolutely  coincident  with  the  absorption  in  the  photographs,  but 
the  former  method  is  probably  the  more  delicate. 

By  means  of  the  thermograms,  the  solar  temperature  may  be 
approximately  estimated ;  for  Dewar  has  shown  that  the  temperature 
of  the  source  of  heat  is  nearly  proportional  to  the  square  root  of  the 
total  variation  represented  by  the  area  of  the  thermogram  curve. 
The  temperature  of  the  crater  is  calculated  at  about  6000,  and  in  the 
prismatic  solar  spectrum  the  scale  is  4"5  times  that  of  the  scale  of  the 
ci-ater  thermogram  ;  the  highest  solar  temperature,  therefore,  would  be 
\/4-5  X  6000  =  12,700,  a  value  far  higher  than  that  put  forward  by 
Siemens. 

Among  other  results,  the  existence  of  a  large  quantity  of  solar 
radiation,  due  to  low  temperature,  is  shown  to  be  more  than  pro- 
bable. V.  H.  y. 

Radiant  Matter  Spectroscopy.  By  W.  Crookes  {Proc.  Poy. 
/S'oc,  35,  262 — 271  j. — Whilst  studying  the  phenomena  presented  bj- 
various  substances  when  struck  by  the  molecular  discharge  from  the 
negative  pole  in  a  highly  exhausted  tube — the  so-called  radiant  matter 
—  the  author  observed  a  bright  citron  line  or  band:  this  appeared 
more  markedly  when  the  substance  under  examination  was  conveitcd 
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into  the  sulphate  by  evaporation  with  strong  sulphuric  acid.  Pre- 
liminary evidence  tended  to  show  that  this  band  was  due  to  calcium, 
for  most  native  compounds  of  this  element  produced  it,  and  it  became 
better  defined  when  solutions  of  these  substances  were  precipitated  by 
ammonium  oxalate.  But  if  the  calcium  compound  gave  no  band 
originally,  it  could  not  be  brought  out  by  any  process,  chemical  or 
physical.  Tentative  experiments  established  that  this  line  was  due  to 
some  member  of  the  yttrium  and  its  allied  families  present  in  samars- 
kite,  and  by  the  method  of  differences  these  we.,  e  ultimately  restricted 
to  the  four  following  :  mosandrum,  lithium,  ytterbium,  and  yttrium. 
By  a  long  series  of  separations,  this  citron  band  was  shown  finally  to 
be  due  to  yttrium,  whose  sulphate  in  a  "  radiant  matter  "  tube  con- 
sists essentially  of  a  broad  red  band,  an  intensely  brilliant  citron 
band,  and  two  equally  brilliant  green  bands. 

The  above  investigations  show  that  yttrium  is  more  widely  dis- 
tributed than  has  been  suspected  hitherto.  From  the  results  of 
quantitative  spectrum  analysis  it  is  seen  that  amongst  other  sub- 
stances a  specimen  of  coral  contains  1  part  of  yttrium  in  200  parts ; 
strontianite,  1  part  in  500  ;  chondrodite  from  Mount  Somma,  1  part 
in  4,000 ;  calcite,  1  part  in  10,000 ;  ox-bone,  1  part  in  10,000 ;  a 
meteorite  (Alfianello),  1  part  in  100,000  ;  and  tobacco-ash,  1  part  in 
1,000,000.  V.  H.  V. 

Line  Spectra  of  Boron  and  Silicon.  By  W.  N.  Hartley 
(Proc.  Boy.  Soc,  35,  301 — 304).^ — ^ Among  other  spark  spectra  of 
saline  solutions,  those  of  boron  and  silicon  present  a  particular  interest. 
In  the  spectrum  of  sodium  diborate,  three  sharp  lines  X3450'3,  \2497, 
and  \  249(v3  appear,  and  if  the  solution  of  the  salt  be  sufficiently 
strong,  the  sodium  lines  are  not  visible.  A  detailed  description  and 
the  wave-lengths  of  the  spark  spectrum  of  silicon  compounds  are 
given,  and  it  is  noted  that  a  certain  group  of  these  lines  is  attributed 
by  Liveing  and  Dewar  to  the  element  carbon,  although  the  author  did 
not  observe  them  in  his  spectrum  of  graphite.  Probably  the  specimen 
of  graphite  used  by  Liveing  and  Dewar,  although  purified  with  the 
greatest  care,  contained  traces  of  silicon,  for  not  only  graphite,  but 
other  elements,  as  aluminium  and  iron,  are  invariably  contaminated 
with  traces  of  silicon.  V.  H.  Y. 

Ultra-violet  Absorption  Spectra  of  Albuminoids.      By  J.  L. 

SoRET  {Compt.  rend.,  97,  642 — 644). — Diluted  white  of  eg^  albumin 
precipitated  by  hydrochloric  acid  and  redissolved  in  excess,  /i-albumiu 
dissolved  in  hydrochloric  acid,  purified  albumin,  protalbin,  artificial 
protalbin,  pepsino-pseudopeptone,  pancro-pseudopeptone,  casein  from 
milk,  serum  from  the  blood  of  the  pig,  mucin  from  Helix  pomatia, 
globulin,  myosin,  and  syntonin  all  give  practically  the  same  spectrum, 
which  is  characterised  by  an  absorption-band  coincident  with  the 
cadmium  line  at  17,  and  a  band  of  no  absorption  at  18.  This  fact 
indicates  that  all  these  albuminoids  contain  a  common  principle  to 
which  the  absorption-band  is  due.  Gelatin,  which  differs  from  albu- 
min in  other  respects,  is  much  more  transparent  to  ultra-violet  rays, 
and  does  not  give  the  absorption-band. 
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Hydrochloric  acid  has  no  sensible  effect  on  the  character  of  the 
spectrum,  but  slightly  diminishes  the  general  absorption.  Sodium 
hydroxide  or  ammonia,  on  the  other  hand,  produces  considerable 
alteration  •  the  band  of  no  absorption,  coincident  with  the  cadmium 
line  at  18,  disappears  entirely;  whilst  the  band  at  17  remains  un- 
altered or  diminishes  in  intensity,  and  the  curve  from  this  point 
decreases  regularly  to  the  end  of  the  spectrum.  In  many  cases  a 
faint  absorption-band  appears  between  14  and  16  ;  in  others  the  band 
is  reduced  to  a  simple  inflection.  That  is  to  say,  the  general  absorp- 
tion between  17  and  22  increases  considerably,  and  the  absorption- 
band  becomes  almost  invisible  and  is  displaced  towards  the  more 
refrangible  end.  On  neutralising  the  soda  with  hydrochloric  acid,  the 
original  spectrum  reappears  without  any  sensible  alteration.  Sodium 
hydroxide  alone  is  very  transparent  to  this  region  of  the  spectrum. 
These  results  show  that  alkalis  produce  an  alteration  in  the  molecular 
constitution  of  albuminoids,  and  afford  further  proof  that  the  latter 
contain  a  common  principle. 
•  Other  organic  bodies,  such  as  sarcine  and  tyrosine,  which  combine 
with  acids  and  bases,  behave  in  a  similar  manner.  Their  spectra  are 
not  affected  by  hydrochloric  acid,  but  are  altered  by  alkalis,  the 
change  consisting  in  an  alteration  in  the  position  of  the  bands  or  in 
their  intensities,  some  of  them  disappearing  altogether. 

C.   H.  B. 

Production  of  Electricity  by  Evaporation,  and  Electrical 
Neutrality  of  Vapour  arising  from  Electrified  Surfaces  of 
Liquids.  By  L.  J.  Blake  (Phil.  Mag.  [5],  16,  211— 224).— Of  the 
hypotheses  proposed  to  explain  the  origin  of  atmospheric  electricity, 
two  have  received  considerable  support  among  physicists,  namely, 
the  production  of  electricity  by  simple  evaporation,  and  the  convec- 
tion of  electricity  upon  the  surface  of  any  evaporating  liquid. 

In  this  paper  the  hypotheses  are  investigated  experimentally  by 
means  of  Kohlrausch's  condenser  with  moveable  plate,  and  an  electro- 
meter, which  is  described  at  length. 

As  regards  the  former  hypothesis,  the  tabulated  results  indicate  no 
production  of  electricity  by  simple  evaporation.  Similarly  as  regards 
the  latter  hypothesis,  experiments  on  the  evaporation  of  distilled 
water,  sodium  chloride  solution,  absolute  alcohol,  concentrated  sul- 
phuric acid,  and  sea  water,  showed  that  there  is  no  convection  of 
electricity  from  the  electrified  surface  of  a  liquid  when  evaporating. 
In  some  experiments  with  sea  water,  the  kind  of  electricity  upon  the 
surface  of  the  condenser  was  of  opposite  sign  to  that  of  the  water, 
whereas,  had  convection  occurred,  the  reverse  would  have  been  the 
case. 

In  order  to  put  the  hypothesis  to  a  favourable  test,  experiments 
were  made  with  evaporating  mercury,  but  with  negative  results,  and 
thus  it  must  be  co\icluded  that  the  vapour  arising  from  electrified 
still  surfaces  of  liquids  is  electrically  neutral.  V.  H.  V. 

Effect  of  Temperature   on  the    Electromotive   Force   and 

Resistance  of  Batteries.      By  W.  H.  Pkkfxk  (Fwc.  Itoy.  Soc,  35, 
250 — 257). — As  a  continuation  of  former  researches   (cf.  Abstracts, 
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1883,  p.  840),  the  effect  of  an  increase  of  temperature  on  the  electro- 
motive force  and  resistance  of  secondary  batteries  containing  plates  of 
lead  and  lead  peroxide  in  sulphuric  acid  of  various  degrees  of  con- 
centration. From  an  inspection  of  the  tables  and  diagrams  in  the 
original  paper,  it  is  seen  that  the  effect  produced  by  heating  the 
secondary  batteries  is  the  same  in  kind,  but  different  in  degree,  from 
that  on  the  Daniell  cell.  The  E.M.F.  practically  remains  constant, 
but  the  internal  resistance  diminishes  w^ith  rise  of  temperature, 
increasing  again  as  the  temperature  is  lovrered.  Variations  of 
strength  of  acid  do  not  produce  any  very  marked  effect.  The  follow- 
ing short  table  illustrates  the  above  remarks : — 


Percentage 

Resistance  in  obms. 

Decrease 

of  acid. 

0°. 

100°. 

per  cent. 

10   

0  -0752 

0-08 

0-062 

0-046 
0-457 
0  0338 

61-0 

20 

57-0 

30 

58-0 

Mean 

0 -0724 

0-425 

59-6 

V.  H.  V. 


Benzene  as  an  Insulator.  By  H.  Hertz  (Wied.  Ann.,  20,  279 
— 284). — Rowland  and  Nichols  have  established  that  in  certain  insu- 
lating crystals  dielectric  polarisation  is  not  accompanied  with  the 
formation  of  any  residual  charge.  They  consider  this  latter  pheno- 
menon to  be  a  necessary  consequence  of  non-homogeneity  of  the 
insulating  material.  This  view  led  the  writer  to  examine  a  series  of 
liquids,  of  which  benzene  is  the  most  advantageous,  as  of  a  sufficient 
resistance  and  not  giving  any  residual  charge. 

The  apparatus  used  was  practically  a  modification  of  a  Leyden  jar, 
in  which  the  zinc  plates,  in  circuit  with  a  battery  and  electrometer, 
were  the  inner  and  outer  coatings,  and  a  layer  of  benzene  the  dielec- 
tric. The  following  phenomena  were  observed.  At  first  the  resist- 
ance was  too  small  for  measurement,  and  the  residual  nearly  one-tenth 
of  the  original  charge.  After  a  short  time  tliese  properties  diminished 
pari  passu  until  at  the  end  of  24  hours  the  benzene  became  a  perfect 
insulator,  without  any  residual  charge.  The  conductivity  displayed 
at  first  by  the  benzene  doubtless  arises  from  impurities,  and  it  is 
shown  that  the  transference  of  the  benzene  from  one  vessel  to  another, 
or  the  introduction  of  the  trace  of  any  powder,  will  increase  the  con- 
ductivity of  the  benzene.  On  the  other  hand,  the  decrease  of  con- 
ductivity is  due  in  part  to  the  action  of  the  current. 

Electrically  pure  benzene  seems  to  be  the  best  approximation  to 
an  ideal  insulating  liquid,  both  as  regards  resistance  and  residual 
charge ;  its  sole  disadvantage  is  its  volatility. 

The  residual  charge,  which  makes  its  appearance  in  impure  ben- 
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zene,  arises  from  a  suhsoquent  polarisation,  of  whatever  nature  it  may 
be,  and  not  from  an  interpenetration  of  free  electricity. 

V.  H.  V. 

Electrical  Resistance  of  Insulators.  By  G.  Foussereau 
(Compt.  rend.,  97,  996 — 998). — The  re.sistances  were  determined  in 
the  manner  previously  described,  by  measuring  the  time  required  to 
charge  a  condenser  at  a  given  difference  of  potential  across  the  par- 
ticular substance.  The  resistance  of  porcelain  varies  with  the  tem- 
perature in  the  same  manner  as  that  of  the  more  highly  insulating 
varieties  of  glass :  it  is  751  at  60°,  and  0'052  at  180°.* 

The  resistance  of  sulphur,  previously  fused  and  then  allowed  to 
cool  slowly  in  the  prismatic  condition,  is  7'39  at  112"1°,  and  3930  at 
69°  ;  below  the  latter  temperature,  the  conductivity  is  inappreciable. 
When  the  same  sulphur  is  allowed  to  remain  at  the  ordinary  tem- 
perature for  some  time,  so  that  it  devitrifies,  its  conductivity  gradu- 
ally increases:  in  one  case  the  resistance  after  one  day  was  1170  at 
17°  ;  after  two  days,  705  at  17°.  Octahedral  sulphur  shows  no  trace 
of  conductivity  at  the  ordinary  temperature,  and  the  conductivity 
only  becomes  appreciable  at  about  80°.  It  would  appear  from  these 
facts  that  sulphur  has  a  higher  resistance  when  crystalline. 

When  sulphur  melts,  its  resistance  diminishes  to  one-fortieth  its 
original  amount.  If  the  temperatiTre  is  gradually  raised  from  114'"' 
to  150°,  the  resistance  gradually  diminishes  as  the  temperature  rises, 
and  it  vai-ies  between  these  limits  in  the  ratio  of  9  to  1.  When  the 
temperature  rises  to  160°,  the  sulphur  becomes  darker  coloured  and 
pasty,  and  its  resistance  increases.  If  the  liquid  is  again  cooled  to 
I  he  melting  point,  it  retains  a  resistance  higher  than  the  original 
resistance,  and  the  difference  is  greater  the  higher  the  temperature 
to  which  the  sulphur  has  been  heated,  the  longer  it  has  been  kept  at 
this  temperature,  and  the  more  quickly  it  has  passed  155°  in  the  pro- 
cess of  cooling,  this  being  about  the  temperature  at  which  the  inverse 
change  takes  place.  By  repeatedly  heating  the  sulphur  in  this  way 
to  a  high  temperature,  its  original  resistance  at  the  melting  point  can 
be  increased  twelvefold. 

When  sulphur  is  allowed  to  cool  in  the  prismatic  form  and  is  then 
remelted,  it  shows  a  diminished  resistance  at  the  same  temperatures. 
Similai-ly,  when  octahedral  sulphur  is  repeatedly  crystallised  in  the 
prismatic  form,  its  resistance  at  115°  is  gradually  reduced  to  one  half. 
These  results  agree  with  Gernez'  supposition  that  one  variety  of 
sulphur  fully  acquires  the  properties  of  another  variety,  only  after 
repeated  crystallisations. 

The  resistance  of  carefully  dried  ordinary  phosphorus  is  84,000 
megohms  at  15",  and  15,600  megohms  at  42°  ;  it  is  of  the  same  oi'der 
of  magnitude  as  that  of  liquid  sulphur.  The  resistance  of  liquid 
phosphorus  is  232  megohms  at  25°,|  and  034  megohm  at  100°. 

C.  H.  B. 

*  All  the  resistances  except  those  of  pliosphorus  are  given  in  millions  of 
megohms  per  cubic  centimeter. 

t  Tl'.is  is  the  temperature  given  in  the  original  paper.  Apparently  it  should 
be  45°. 
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A  High  Pressure  Electric  Accumulator.  By  F.  J.  Smith  (Phil. 
Mag.  [5],  15,  203 — 204). — Grove's  gas  battery  cannot  be  conveniently 
used  as  an  accumulator,  or  secondaiy  battery,  owing  to  the  small 
quantities  of  gases  contained  in  it.  Its  use  may  however  be  extended 
by  storing  the  electrolytic  gases  under  high  pressure  in  a  suitably  con- 
structed apparatus,  such  as  the  following.  In  a  strong  lead  vessel, 
partly  filled  with  10  per  cent,  sulphuric  acid,  are  enclosed  platinised 
platinum  cylinders  in  inverted  tubes,  the  terminals  being  brought 
through  insulating  stoppers  :  vpith  this  arrangement  a  pressure  of 
seven  atmospheres  can  be  easily  used.  It  appears  from  preliminary 
experiments  that  the  E.M.F.  of  this  accumulator  varies  consideral)]y 
with  the  pressure.  V.  H.  V. 

Measurement  of  Electromotive  Force.  By  E.  Reynier  (Compt. 
rend.,  97,  1056 — 1059). —  The  author  measures  the  maximum  electro- 
motive force  of  a  couple  with  a  single  electrolyte  by  means  of  a  cell 
in  which  the  active  surface  of  the  positive  plate  is  300  times  that 
of  the  negative  plate,  and  he  measures  the  minimum  electromotive 
force  by  means  of  a  cell  in  which  the  surface  of  the  negative  plate  is 
very  much  greater  than  that  of  the  positive  plate,  the  measurement  in 
this  latter  case  being  made  immediately  after  the  battery  has  been 
working  on  short  circuit  for  several  hours.  The  maximum  and 
minimum  electromotive  forces  of  several  couples  are  given  in  a  table. 

The  author  concludes  that  the  electromotive  force  of  a  couple  with 
a  single  electrolyte  must  be  regarded  as  the  true  electromotive  force 
of  the  system,  and  its  increase  up  to  the  maximum  results  from  the 
addition  of  products  formed  by  the  action  of  the  air.  The  effect  of 
these  products  must  not  be  confounded  with  the  chemical  energies  due 
to  the  couple  itself.  0.  H.  B. 

Chemical  Affinities  in  Terms  of  Electromotive  Force.  By 
C.  R.  A.  Wright  and  C.  Thompson  (Phil.  Mag.  [5],  16,  25—48). 

On  the  E.M.F.  ofClarlcs  Cell. — In  this  paper  are  described  a  series  of 
experiments  on  the  E.M.F.  of  Clark's  cells  (Hg|  Hg.SOilZnSOijZn), 
compared  with  one  another  and  with  other  cells,  by  means  of  the 
o]uadrant  electrometer,  so  that  they  never  generated  any  current, 
other  than  the  minute  leakage  current.  With  cells  constructed 
strictly  in  accordance  with  Clark's  directions,  a  slight  rise  in  E.M.F. 
was  observed  during  the  first  few  days,  then  the  values  became  and 
remained  constant.  Increase  of  dilution  of  the  zinc  sulphate  solution 
increased  the  E.M.F.,  whilst  dissolved  air  produced  no  alteration; 
the  presence  of  mercuric  sulphate,  in  the  form  of  turpeth  mineral, 
caused  a  progressive  decrease  of  the  E.M.F.,  amounting  to  about 
4  per  cent,  after  6-20  months.  It  was  found  that  an  increase  of  one 
degree  in  temperatui-e  produced  a  diminution  0"04  per  cent,  in  the 
E.M.F. ;  and  from  the  experiments  with  five  cells  described  in  this 
piper,  it  follows  that  between  2°  and  27°  the  E.M.F.  of  the  cell  for 
any  temperature  t  may  be  determined  by  the  formula 
1-457{1  -(t  -  15-5)  X  0-000041}  volt, 
assuming  Clark's  original  valuation  to  be  correct. 
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On  the  Work  clone  dtiring  Electrolysis. — Previous  researches  by  the 
authors  have  established  that,  when  a  enrrent  is  passed  through  an 
electrolytic  cell,  the  amount  of  energy  expended  in  performing  a  given 
amount  of  electro-chemical  work  (apart  from  that  transformed  into 
heat)  is  not  constant,  but  increases  algebraically  icith  the  current  density. 
In  this  connection,  experiments  by  Favre  appear  to  show  that  cer- 
tain forms  of  electromotor  cells  can  generate  currents  capable  of  doing 
more  work  externally  to  the  cell  than  corresponds  with  the  net 
chemical  action,  this  extiu  work  being  gained  at  the  expense  of  the 
sensible  heat  of  the  cell,  which  becomes  cooled  by  the  cuirents. 
Although  Favre's  results  have  been  refuted  by  Weber,  yet  experi- 
ments described  at  length  in  the  present  paper  point  to  the  following 
results  : — 

(1.)  "When  an  electrolytic  cell  is  of  such  a  nature  that  the  counter 
E.M.F.  is  negative,  the  E.M.F.  developed  is  less  the  greater  the 
density  of  the  current  generated.  With  small  current  densities,  the 
E.M.F.  has  a  maximum  value,  identical  in  some  cases  with  the  E.M.F. 
representing  the  algebraical  sum  of  the  chemical  affinities  involved  ; 
in  other  cases  the  maximum  E.M.F.  is  below  that  due  to  chemical 
action. 

(2.)  Some  kinds  of  combinations,  more  especially  those  in  which 
lead  is  the  metal  dissolved,  develop  a  greater  E.M.F.  than  that  due  to 
chemical  action.  Recent  experiments  of  Braun  {Ann.  Phys.  Chem. 
[2],  16,  561)  confirm  these  general  results,  in  proving  that  some  com- 
binations give  an  E.M.F.  sensibly  identical  with  that  calculated  from 
thermo-chemical  data,  whilst  others  fall  short  of  and  some  exceed 
these  values. 

(3.)  When  the  electroh'tic  cell  is  not  an  electromotor,  the  counter 
E.M.F.  increases  in  amount  with  the  current  density.  When  the  -}- 
electrode  is  of  such  a  nature  as  to  combine  with  the  products  of 
electrolysis,  the  rate  of  increase  is  slower  the  greater  the  chemical 
affinity  between  the  so-called  nascent  products  of  electrolysis. 

(4.)  Whether  the  cell  be  an  electromotor  or  not,  there  is  always  a 
greater  or  less  degree  of  nonadjuvancy  owing  to  the  development  of 
heat  in  place  of  electricity ;  the  particular  extent  to  which  this  non- 
adjuvancy extends  appears  to  be  a  complex  function,  not  only  of  the 
chemical  nature  and  physical  condition  of  its  surface,  but  al.so  of  the 
degree  of  concentration  of  the  electrolyte. 

When  a  gas  is  one  of  the  permanent  pi-oducts  of  electrolysis,  the 
greater  iJie  surface  condensing  power  of  the  material  of  the  electrode,  the 
less  is  the  degree  of  non-adjuvancy .  V.  H.  V. 

Conditions  Affecting  Area  of  Electrification.  By  A.  Tribe 
(Phil.  Mag.  [5],  16,  90 — 95). — The  areas  of  electrifications  on  an 
analysing  silver  plate  in  a  solution  of  copper  sulphate,  can  be  deter- 
mined by  measuring  the  copper  and  silver  peroxide  respectively 
deposited  on  the  plate  ;  the  former  gives  the  area  of  — ,  the  latter  that 
of  the  +  electrification.  The  influence  of  strength  of  current,  tem- 
perature, and  strength  of  electrolyte  is  examined  ;  in  all  cases  an 
inequality  in  the  magnitude  of  the  electrifications  of  opposite  strength 
was   observed ;  generally  the  area  of  -|-  electrification  is  tVie  greater, 


248  ABSTRACTS   OF   CHE:vriCAL  PAPERS. 

but  with  rise  of  temperature  the  relation  is  reversed.  These  experi- 
ments, taken  in  connection  with  others  by  the  author  on  dissymmetry 
in  the  electrolytic  discharge,  in  which  it  was  inferred  that  the  electro- 
motive force  on  the  +  side  of  the  trough  is  the  greater,  seem  to  be 
related  to  Faraday's  observation  that  negative  electricity  discharges 
into  the  air  at  a  somewhat  lower  tension  than  positive  electricity; 
for  if  this  be  true  of  molecules  of  air,  it  is  probably  also  true  of  mole- 
cules of  other  fluid  media,  as  copper  sulphate.  A  difference  in  the 
E.M.F.  of  the  molecules  in  corresponding  positions  is  therefore  a 
feature  of  dissymmetry  of  certain  electrolytic  fields.  This  effect  is 
observed  in  the  phenomena  mentioned  above,  viz.,  the  differences  in 
the  area  of  like  electrifications  in  analysing  plates  placed  in  cor- 
responding positions.  V.  H.  Y. 

Distribution  of  Electricity  on  Hollow  Conductors  in  Elec- 
trolytes. By  A.  Tribe  (Phil.  Mag.  [5],  16,  384— 386).— It  would 
d  jjriori  be  concluded  that  the  closest  analogy  exists  between  the  dis- 
tribution of  electricity  on  hollow  conductors  in  electrolytic  and 
dielectric  fields.  In  this  paper  this  conclusion  is  confirmed  experi- 
mentally. 

Hollow  silver  tubes  were  placed  in  an  electrolytic  cell  containing 
copper  sulphate,  midway  between  the  electrolytes  and  perpendicular 
to  them;  through  the  cell  a  current  of  one  ampere  flowed  for  six 
minutes.  It  was  found  that  the  intermediate  space  of  no  electrifica- 
tion was  f.ar  gTeater  within  than  without  the  tube.  Similarly  the 
silver  tube  exerted  a  sort  of  protective  action  on  a  plate  of  silver  en- 
closed within,  but  not  in  metallic  connection  with  it.  But  in  these 
experiments  the  area  of  +  was  always  greater  than  that  of  —  electri- 
fication (see  preceding  Abstract).  Other  experiments  were  also  made, 
substituting  tubes  of  wire  gauze  of  various  diameters  for  those  of 
metallic  silver,  and  a  similar  result  arrived  at.  As  foreseen,  increase 
of  diameter  of  tube  decreases  the  power  of  protection  from  electri- 
fication. V.  H.  V. 

Electrolysis  of  Sodium  Chloride  and  its  Industrial  Applica- 
tions. By  E.  RoTONDi  {Gazzetta,  13,  279— 280).— The  author's  first 
experiments  were  made  with  a  glass  cylinder  closed  at  bottom  with 
parchment- paper  and  placed  within  a  glass  jar,  both  vessels  contain- 
ing a  saturated  solution  of  sodium  chloride.  On  passing  a  current 
through  the  liquid,  the  positive  pole  of  the  battery  being  placed  in 
the  inner  vessel,  chlorine  was  there  evolved,  and  hydrogen  in  the 
outer  vessel,  where  also  sodium  hydroxide  was  formed,  which  was  sub- 
sequently converted  into  carbonate  by  a  stream  of  carbonic  anhydride. 
In  other  experiments  the  inner  vessel  was  made  of  porous  earthen- 
ware— in  others  again  of  poplar  wood.  By  these  means  solutions  of 
sodium  carbonate  were  formed,  equal  in  strength  to  those  obtained 
by  Leblanc's  process.  In  all  the  experiments,  however,  free  ehloi'ine 
Avas  detected  after  a  certain  time  in  the  inner  vessel,  its  presence 
there  being  due  to  an  alteration  in  the  diaphragm.  To  avoid  this  in- 
convenience, the  inner  vessel  was  filled  with  distilled  water,  and 
the  outer  with  a  solution  of  sodium  chloride,  which  was  kept  con- 


GENERAL   AND  PHYSICAL   CHEMISTRY.  249 

stantlj  saturated.  Witli  this  arrangement,  the  chlorine  separated  at 
the  anode,  being  insoluble  in  the  saturated  solution,  was  evolved  in 
the  free  state,  and  thus  the  alteration  of  the  diaphragm  and  the 
formation  of  chlorinated  compounds  were  avoided. 

The  electrolysis  of  sodium  chloride  in  this  manner  may  be  utilised 
in  several  branches  of  industry,  as  in  the  bleaching  of  vegetable 
fibres,  in  calico-printing,  &c.,  since  by  the  expenditure  of  a  moderate 
amount  of  mechanical  power  to  generate  the  electric  current,  a  power- 
ful bleaching  and  oxidising  agent  may  be  obtained,  together  with 
caustic  or  carbonated  alkali.  H.  W. 

Relation  between  Radiation,  Energy,  and  Temperature.    By 

W.  W.  Abnky  and  R.  Festing  (Phil.  Mag.  [5],  16,  234— 229).— In 
this  paper  a  series  of  determinations  is  quoted  of  the  radiation  and 
of  the  energy  of  incandescent  lamps,  when  caiTents  of  varying  strength 
were  passed  through  the  filaments.  A  Grove's  battery  was  used  as 
the  source  of  energy,  the  intensity  of  which  was  measured  by  a 
tangent  galvanometer,  and  the  radiation  of  the  lamp  by  a  thermo- 
pile, whose  surface  was  coated  with  lampblack.  The  lamps  were 
heated  in  ovens  heated  to  300°,  and  the  change  of  resistance  measured 
directly  by  resistance  coils. 

The  results  obtained  may  be  summed  up  thus  :  the  current  can  bo 
expressed  as  a  function  of  the  potential ;  the  radiation,  after  a  certain 
temperature  has  been  reached,  bears  a  simple  proportion  to  the  energy 
expended ;  the  resistance  can  be  formulated  as  a  function  of  the 
energy,  and  therefore  of  the  radiation ;  and  the  temperat^ire  appears 
to  be  a  simple  function  of  the  resistance.  The  curves  expres.sing  the 
relation  between  the  first  two  quantities,  current  and  potential,  can  be 
represented  by  the  equation  c  :=  ap  +  bpf ;  from  this  equation  can 
be    deduced    another    for     the    value     of     the    energy    in    water, 

vj  =  p'(a  +  hph)  ;   the  resistance  in  ohms  would  be  y,   whilst 

a  +  bp^ 

the  form  of  the  equation  between  energy  and  resistance  is  expressed 

+u  /I— «/-V        1 

thus  :    IV  =  [  I    X  -. 

V      ir     J  r 

Appended  are  the  results  of  typical  experiments  Avith  four  different 

patterns  of  lamps,  in  which  the  dimensions   of  the  carbon  filaments 

differ  considerably.  Y.  H.  V. 

Heats  of  Combustion  and  Formation  of  Carbon  Bisulphide 
and  Carbonyl  Sulphide.  By  J.  Thomskx  (Ber.,  16,  2616— 2GlUj. 
— The  heat  of  combustion  of  liquid  carbon  bisulphide,  according  to 
Favre  and  Silbermann,  is  258,400  c,  or  calculated  for  the  gaseous 
condition,  264,800  c. ;  according  to  Berthelot's  experiments,  it  is 
253,300  c.  The  author's  results  both  with  carbon  bisulphide  anil 
carbonyl  sulphide,  COS,  are  the  following  : — 
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Eeaction. 

Heat  of  com- 
bustion. 

Keactiou. 

Heat  of  forma- 
tiou. 

(CS,  +  0,) 

(COS  +  O3) 

265,130  c. 
131,010   „ 

(C,S.,) 

-   26,010  c. 

(C,0,S)   

+    37,030  „ 

(CO,S) 

+      8,030  „ 

The  heat  of  combustion  of  carbon  bisulphide  in  the  liquid  condition 
is  6400  c.  less,  and  the  heat  of  formation  6400  e.  greater  than  in  the 
gaseous  state.  A.  K.  M. 

Heat  of  Formation  of  the  Oxy chlorides  of  Carbon,  Phos- 
phorus, and  Sulphur.  Bj  J.  Thomsen  (Ber.,  16,  2619 — 2621). — 
The  results  are  contained  in  the  following  table : — 


Eeaction. 

Heat. 

Reaction. 

Heat. 

Eeaction. 

Heat. 

(CO.cy.. 

(P,0,C1:,J.. 
(S,0.,Cl2)  . 

55,140  c. 

145,960  „ 

89,780  „ 

(C0,C1.,)  . 
(PCi^.U)  . 
(S02,CL) . 

26,140  c. 
70,660   „ 
18,700    „ 

(COCl„Aq).. 
(P0Cl3,Aq)  . . 
(SO;CL,Aq)  . . 

57,970  c. 

72,190   „ 
62,900  „ 

A.  K.  M. 

Heat    of  Formation   of  Pyrosulphuric    Chloride.       By    D, 

KoNOWALOFF  (Ber.,  16,  2629 — 2631). — This  was  determined  from  its 
heat  of  decomposition  by  potash  solution  (896'2  cal.).  Calculated 
from  this,  its  heat  of  formation  is  188"2  cal.,  or  calculated  for  the 
gaseous  condition,  180"6  cal.  A.  K.  M. 

Heats  of  Solution  and  Hydration  of  the  Alkaline  Earths 
and  the  Alkalis.  By  J.  Thojisen  (Ber.,  16,  2613— 2616).— The 
results  are  shown  in  the  following  tables,  Berthelot's  figures  being 
given  for  comparison  : — 

Heat  of  Solutio7i  of  the  Oxides  and  Hijdrates. 


Eeaction. 

Thomsen. 

Berthelot. 

(BaO,Aq)    

34,520  c. 

29,340  „ 

18,330  „ 

12,260  „ 

11,640  „ 

2,790  „ 

13,290  „ 

9,940  „ 

-15,210  „ 

-14,640  „ 

27,880  c. 

(SrO,Aq) 

26,800  „ 

(CaO,Aq) 

18,100  „ 

(BaO.,H.„Aq) 

10,260  „ 

(SrO<,Ho,Aq) 

9,600  „ 

(Ca02H2,Aq) 

(E;OH,Aq)    

3,000  „ 
12,460  „ 

(NaOH,Aq) 

9,780  „ 

(Ba02Hj.8H20,Aq)   

(SrO<,H2.8H.20,Aq)    

GENERAL  AND  PHYSICAL  CHEMISTRY. 
Heat  of  Hydration. 
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Reaction. 

Thomsen. 

Berthelot. 

(BaO.HoO) 

(SrO,Hob) 

22,260  c. 
17,700  „ 
15,540  „ 
27,470  „ 

20,280  „ 

17,620  c. 
17,200  , 

(CaO,H.O) 

(BaO.,Ho,8H.O) 

(SrO.,Ho,8H..b) 

15,100  „ 

A.  K.  M. 

Densities  of  Solutions  of  Salts.  Bj  C.  Bender  {Ber.,  16,  2556— 
255i.)). — From  au  examination  of  solutions  of  salts  containing  a  number 
of  gram-molecules  to  a  litre,  the  author  has  arrived  at  a  general  law, 
according  to  which  the  density  can  be  calculated  from  the  number 
of  gram-molecules  of  the  anhydrous  salt  contained  in  a  litre  of  the 
solution  at  a  given  temperature,  namely,  15°  and  18°,  This  depends 
on  the  supposition  that  an  atom  of  an  element  (also  certain  groups  of 
atoms)  has  a  definite  solubility  value  independent  of  the  second  atom 
or  group  of  atoms  with  which  it  is  united  in  a  salt,  as  was  shown  by 
Valson  {Compt.  retiJ.,  77,  8()6)  in  the  case  of  moderately  concentrated 
solutions.  The  author  gives  the  following  equation,  d^  =  d^(^)  + 
fi^nii,  +  m,),  for  determining  the  density  of  a  solution,  /t  being  the 
number  of  gram-molecules  of  the  salt,  d^^a-)  the  density  of  a  solution 
of  ammonium  chloride  containing  the  same  number  of  gram-molecules 
to  the  litre,  m^  the  solubility  value  of  the  metal,  and  jh,  that  of  the 
acid  radicle.  Water  at  4°  is  taken  as  unity.  The  following  is  an 
example  in  which  the  density  of  a  solution  of  copper  nitrate  at  15°  is 
to  be  calculated  :  jn  =  S,  vii,  ^  0-0437  (obtained  from  following  table), 
m,  =  O'OltiS,  and  (/;oi(<r)  =  1"0451.  The  calculated  density  is  accordingly 
1'2251,  that  found  being  1-2250.  The  following  values  of  m^  and 
m,  for  different  metals  and  acid  radicles  are  in  some  cases  only 
approximate :  — 


At  15°. 

At  IS"". 

At  15°. 

At  18°. 

NH4 

0 
0 -0289 
0  -0238 
0  0078 
0  0735 
0  -0500 

0 

0 -0296 
0  -0235 
0  -0077 
0-0739 
0  0522 
0-0282 

iMff 

0  -0210 
0 -0356 
0 -0410 

0-1087 
0  -0437 

0  -0221 

K 

Ka 

iMn 

iZn 

0-0410 

Li 

iBa 

4Cd 

iPb 

0  -0606 

iSr 

4Ca 

iCu 

Ag 

0  0413 
0-1U69 

01 

0 
0  -0373 

0 
0  0370 
0  -0733 

NO, 

0  0163 

0-020G 

-0-0015 

0-0160 

Br 

I 

i(-SO^) 

C.HaOo 

0  -0200 

A.  K.  M. 
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Critical  Temperatures,  II.  Bj  B.  Pawlewski  (Ber.,  16,  2633 
— 2636). — Foi'  tirst  communication,  see  Absfcr.,  1883,  276. 

Substance.  (T.)  (t.)  (T-t). 

Phosphorus  trichloride     285-5°  75-5°  210-0° 

Tetrachlorraethane    285-3  75-4  209-9 

Ethylene  chloii.le (about)  283-0  85-0  198-0 

Ethvhdene  chloride 254-5  57-8  196-7 

Allyl  chloride    (about)  240-7  45-5  195-2 

Ethyl  bromide    236-0  390  197-0 

Metbylal 236-6  43-0  180-6 

Ethylal    254-4  104-3  150-1 

Trietbylamine    267-1  90-1  177-0 

Isopentane 194-8  31-0  163-8 

Amylene 201-0  38-0  163-0 

Hexane   250-3  68-0  182-3 

Diallvl 234-4  59-1  1753 

Diisobutyl 270-8  107-5  163-3 

Octvlene 298-6  123-6  175-0 

Toluene 320-8  lU'O  209-8 

Butyl  alcohol 287-1  117-2  169-9 

Trimethylcarbinol 234-9  83-0  151-9 

Isopentylalcohol     306-6  132-1  174-5 

Ethyl  crotonate     326-0  138-8  187-2 

Ethylpropyl  ether 233-4  63-9  169-5 

Allylethyl  ether 245-0  67-2  177-8 

Acetic  acid 321-5  1185  2030 

Propionic  acid    339-9  138-5  201-4 

The  author  disputes  some  points  in  connection  with  Nadejdine's 
law  (BeiUatter,  z.  Ann.  Phjs.  Chem.,  1883,  678).  A.  K.   M. 

Influence  of  Pressure  on  the  Temperature  of  Volatilisation 
of  Solids.  By  W.  Ramsat  and  S.  Young  (Proc.  Boy.  Soc,  35,  308 
— 310). — Experiments  were  undertaken  in  order  to  ascertain  whether 
solids  have  definite  volatilising  points  under  different  pressures,  and 
whether  these  pressures  are  identical  with  their  vapoui'-tensions.  A 
solid  has  a  limited  surface,  which  cannot  on  heating  he  increased  by 
formation  of  bubbles  ;  it  would  a  jjriori  be  exjDected  that  increasing 
the  supply  of  beat,  the  temperature  of  the  solid  would  rise  until  a 
temperature  is  reached  at  which  the  rate  of  evaporation  is  equivalent 
to  the  rate  at  which  heat  is  communicated  to  it.  By  such  reasoning, 
the  existence  of  hot  ice  was  maintained  by  Carnelley  and  others. 

If,  then,  the  rate  of  evaporation  at  the  surface  of  a  solid  is  inde- 
pendent of  the  extent  of  that  surface,  but  influenced  only  by  the  rate 
at  which  heat  is  communicated  to  it,  and  as  in  the  case  of  liquids,  by 
the  pressure  to  which  it  is  exposed,  it  follows  that  solids  have  definite 
temperatures  of  evaporation,  corresponding  to  definite  pi'essures,  as 
liquids  have  definite  boiling  points.  Experiments  with  ice  and  cam- 
phor show  that  these  pressures  are  sensibly  the  same  as  the  maximum 
tensions  of  the  vapours  of  these  solids  at  corresponding  temperatui-es. 
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In  the  case  of  ice,  the  maximum  temperature  attainable  under  auy 
given  pressure  is  indicated  by  Thomsen's  ice-steam  line. 

V.  H  V. 

Nature  of  Solution.  By  W.  W.  J.  Nicol  (Phil.  Mag.  [5],  15, 
91 — 101). — The  phenomenon  of  solution  is  usually  explained  by  the 
formation  of  a  hydrate,  more  or  less  stable,  of  the  substance  to  be 
dissolved,  this  hydrate  diffusing  throughout  the  mass  of  the  liquid  with 
production  of  a  homogeneous  solution.  But  this  hypothesis  fails  to 
explain  the  alteration  in  the  solubility  of  salts  when  simultaneously 
dissolved,  the  greater  or  lesser  solubility  of  various  salts,  and  the 
greater  or  lesser  increase  of  solubility  of  salts  with  rise  of  temperature. 
Further,  the  experiments  of  Wiedemann  and  of  the  author  on  sodium 
sulphate  tend  to  prove  that  the  crystalline  salt  parts  with  its  water  of 
crystallisation  at  34°,  whether  in  solution  or  not.  Thus  the  dilemmas 
arise  of  an  explanation  of  solution  by  hydration,  and  increased  solu- 
bility by  diminished  hydration,  whilst  an  example  of  a  salt  is  offered, 
which  dissolves  in  the  anhydrous  state,  and  is  then  less  soluble  than 
when  hydra  ted. 

In  this  paper  the  following  hypothesis  is  brought  forward :  the 
solution  of  a  salt  in  water  is  a  consequence  of  the  attraction  of  the 
molecule  of  water  for  a  molecule  of  salt,  exceeding  that  of  the  mole- 
cules of  the  salt  for  one  another.  At  the  saturation  point,  the  attraction 
of  dissimilar  molecules  is  counterbalanced  by  that  of  similar  mole- 
cules. 

This  hypothesis  receives  experimental  support,  not  only  from 
Kremer's  researches  on  the  influence  of  the  temperature  at  which 
crystallisation  takes  place,  on  the  sp.  gr.  of  the  salt,  but  also  by 
Berthelot's  determinations  on  the  heats  of  solution  of  various  salts 
before  and  after  fusion.  The  latter  has  established  that  the  solution 
of  that  form  of  salt  which  crystallises  at  ordinary  temperatures,  is 
attended  by  absorption  of  heat,  due  to  the  heat  absorbed  by  the  lique- 
faction of  the  salt  exceeding  that  of  its  combination  with  wai.er ;  or  in 
other  words,  the  work  to  be  done  in  separating  the  molecules  of  salt 
requires  a  greater  expenditure  of  energy  in  the  form  of  heat  than 
that  given  out  by  the  union  of  the  water  with  the  salt. 

Again,  in  most  cases  the  volume  of  the  solution  is  usually  less  than 
the  sum  of  the  volumes  taken  together  of  the  salt  and  water  before 
solution.  In  this  connection  the  experiments  of  Gerlach  show  that 
the  amount  of  contraction  does  not  increase  regularly  as  the  amount 
of  salt  dissolved  increases.  This  is  in  accordance  with  the  theory 
enunciated  above,  that  the  greater  the  amount  of  salt  already  in  solu- 
tion, the  less  is  the  result  of  the  attraction  of  dissimilar,  but  the  greater 
that  of  similar  molecules. 

Again  determinations  by  Gerlach  and  Kremer  on  the  coefficient  of 
expan.sion  of  salt-solutions  have  proved  that  for  weak  solutions  of 
salts  the  coefficient  of  exf)aiision  is  in  most  cases  greater  than  that  of 
water;  and  the  same  obtains  with  strong  solutions  up  to  a  certain 
temperature.  In  a  solution,  the  effect  of  heat  on  the  attraction  of 
water  for  water,  and  of  water  for  salt,  will  be  to  produce  expansion, 
but  on  the  attraction  of  salt  for  salt,  to  produce  contraction.  In  dilute 
solution  this  last  need  not  be  considered,  so  that  the  net  result  is  an 
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expansion  due  not  only  to  that  of  water,  but  also  to  tlie  attraction  of 
the  water  for  the  salt.  If  this  theory  be  correct,  it  will  be  possible  to 
connect  together  the  molecular  volume  of  solids  and  their  solubility. 

V.  H.  V. 

Solubility  of  Salts  in  Water  at  High  Temperatures.     By  W. 

A.  TiLDKN  and  W.  A.  Shenstone  (Proc.  Boy.  Soc,  35,  345 — 346). — 
This  paper  contains  a  brief  description  of  experiments  made  with  a 
view  of  determining  the  solubility  of  salts  in  water  at  temperatures 
above  its  boiling  point. 

As  a  general  result  it  may  be  stated  that  solubility  and  fusibility 
are  phenomena  intimately  connected  :  for  increase  of  solubility  con- 
sequent on  a  rise  of  temperature  above  100°  is  the  greatest  in  the 
most  fusible,  and  least  in  the  least  fusible.  If  the  results  are  repre- 
sented graphically,  taking  for  abscissae  degrees  of  temperature,  and 
for  oi'dinates  the  quantities  of  salt  dissolved  in  100  parts  of  water, 
then  the  higher  the  melting  point,  the  more  nearly  the  curves  approxi- 
mate to  a  straight  line. 

These  relations  can  be  illustrated  by  potassium  chlorate  and  potas- 
sium halo'id  salts.  As  regards  sodium  sulphate,  the  solubility  increases 
from  6 — 34°,  the  melting  point  of  the  decahydrated  salt,Na3SO4,10H2O ; 
then  the  solubility  diminishes  until  a  temperature  of  120°  is  reached. 
From  120°  to  140''  there  is  no  appreciable  change,  but  at  160°  there  is 
a  notable  increase  of  solubility,  which  is  still  further  increased  at 
180°  and  again  at  230°. 

Parts   by    Weight  of  Anhydrous  Na2S04,  dissolved  by   100  parts  of 

Water  at 


0°. 

3-t". 

100°. 

120°. 

140°. 

160°. 

180°. 

230°. 

5 

78-8 

42-7 

41-95 

42 

42-9 

44-25 

46-4 

In  view  of  these  facts  the  act  of  solution  can  no  longer  be  explained 
by  the  formation  of  hydrates  of  the  dissolving  salt.  V.  H.  V. 

General  'La.w  of  the  Freezing  of  Solvents.  (Compt.  revd.,  97, 
825 — 831.) — A  report  bv  Cahours,  Berthelot,  and  Debray  on  Raoult's 
memoir.     (See  Abstr.,  1882,  p.  1260  ;  1883,  p.  278.)  C.  H.  B. 

Freezing  Point  of  Alkaline  Solutions.  By  F.  M.  Raoult 
{Compt.  rend.,  97,  941 — 943). — The  following  results  were  obtained: 


Reduction  in  freezino; 

point  caused  by  1  gram 

Mol. 

of  the  base  in 

reduc- 

100 grams  of  water. 

tion. 

0-290 

49-7 

0-390 

48-2 

0-648 

48-0 

l-.S-'^S 

37-4 

0-905 

36-2 

0  630 

35-3 

0-150 

381 

0-237 

35-5 

0-360 

36-9 

0-404 

36-8 

0  353 

37-1 

1-117 

16-9 

0-G38 

19-8 

0-342 

20-2 

0-411 

18-5 

0-312 

18-4 

0-164 

15-3 

0-124 

20-2 
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Mol. 
Base.  weight. 

Barium   hydroxide    171-0 

Stroutium       „            121-5 

Calcium           „            74-0 

Lithium           , 24-0 

Sodium            „ 40-0 

Potassium       „            56-0 

Thallium         „           221-0 

Caesium            „            149-6 

Rubidium       102-4 

Tetramethylammonium  hydroxide  91-0 

Trimethylethylammouium      ,,  105-0 

Ammonia     170 

Methylamine 31  0 

Trimethylamine 59-0 

Ethylamine     45-0 

Propylamine 69-0 

Aniline    930 

Nicotine 162-0 

It  is  evident  that  in  accordance  with  the  general  law,  soluble  bases 
may  be  divided  into  two  classes,  one  of  which  gives  a  molecular 
reduction  between  33  and  48  (mean  =  39),  whilst  the  other  gives  a 
molecular  reduction  between  16  and  20  (mean  =  19),  or  practically 
one-half.  The  differences  between  the  molecular  reductions  of  indi- 
vidual members  of  each  group  are  considerably  greater  than  in  the 
case  of  acids.  The  first  gi'oup  may  in  fact  be  divided  into  two 
sub-groups  :  one  containing  the  hydroxides  of  dyad  metals  with  a 
molecular  reduction  of  about  48,  and  the  other  the  hydroxides  of 
monad  metals  with  a  molecular  reduction  of  about  35. 

Berthelot,  Menschutkin,  and  the  author  have  previously  shown  that 
potash  and  soda  displace  ammonia,  methylamine,  ethylamine,  triethyl- 
amine,  trimethylamine,  and  aniline  almost  completely  from  their  salts 
in  dilute  alcoholic  solution.  The  author  also  finds  that  barium 
hydroxide  and  rubidium  hydroxide  displace  ammonia  completely  from 
ammonium  chloride,  and  that  trimethylethylammonium  hydroxide  dis- 
places ammonia  almost  completely  from  ammonium  iodide.  Hence  it 
may  be  said  that  any  member  of  the  first  group  can  almost  completely 
displace  any  member  of  the  second  group  from  its  salts  in  dilute 
solution.  A  similar  relation  has  been  found  to  hold  in  the  case  of  the 
two  groups  of  acids,  and  it  may  be  stated  as  a  general  law  that  strong 
acids  and  strong  bases  in  solution  in  water  produce  the  normal  mole- 
cular reduction  of  the  freezing  point  (about  40),  whilst  feeble  acids 
and  feeble  bases  produce  the  abnormal  molecular  reduction  (about 
20).  It  is  worthy  of  note  that  all  the  organic  acids  and  bases,  with 
the  exception  of  the  hydroxides  of  organic  ammonias,  are  found  in 
the  second  group.  The  relation  which  exists  between  the  chemical 
energies  of  acids  and  bases  and  the  molecular  reduction  in  the  freez- 
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ing  point  of  water,  does  not  however  hold  good  in  the  case  of  all 
solvents.  In  the  case  of  certain  solvents,  acetic  acid  for  example, 
strono-  acids,  such  as  sulphuric  and  hydrochloric  acids,  produce  only 
half  the  reduction  in  freezing  point  which  is  produced  by  weak  acids, 
such  as  benzoic  acid  and  phenol.  The  relation  oliserved  in  the  case  of 
water  is  probably  due  to  the  fact  that  the  strong  acids  and  bases  have 
a  greater  attraction  for  water,  and  therefore  their  molecules  are  more 
completely  separated  by  solution,  whilst  the  weak  acids  and  bases 
have  very  little  attraction  for  water,  and  their  molecules  consequently 
remain  united  together  after  solution,  most  probably  in  paii-s.  This 
latter  supposition  would  explain  the  fact  that  they  produce  only  half 
the  normal  molecular  reduction.  C.  H.  B. 

Perfect  Elasticity  of  Solid  Bodies  :  a  New  Relation  between 
Solids  and  Liquids  and  Gases.  By  W.  Spring  (Ber.,  16,  2723 — 
2728). — The  author  has  subjected  a  large  number  of  metals  and 
metallic  salts  to  a  pressure  of  20,000  atmospheres,  and  determined 
their  density  before  and  after  the  operation.  As  a  rule  no  alteration 
in  density  and,  consequently,  no  permanent  change  in  volume,  is  pro- 
duced by  the  pressure,  excepting  that  due  to  cavities  in  the  solids.  If 
the  solid  is  capable  of  existing  in  a  denser  allotropic  modification, 
then  a  permanent  compression  ensues. 

When  a  bar  of  metal  is  bent,  the  concave  portion  experiences  pres- 
sure and  the  convex  undergoes  expansion.  If  the  bar  remains  curved 
after  the  force  which  altered  its  shape  is  removed,  the  result  is  due  to 
a  passage  of  matter  from  the  concave  to  the  convex  side.  The  limit 
of  elasticity  of  a  solid  is  the  critical  moment  at  which  the  particles 
begin  to  "  flow  "  under  the  influence  of  the  forces  exerted  on  them. 

A  body  is  brittle  wlien  its  particles  no  longer  have  tlie  power  of 
"  flowing  "  under  pressure.  W.   C.  W. 

Determination  of  Atomic  Weights  by  Means  of  Metallic 
Sulphates.  Atomic  Weights  of  Copper,  Zinc,  and  Nickel.  By 
H.  Baubignt  {Compt.  rend.,  97,  854—856,  90G— 908,  951—954).— 
The  principal  source  of  error  in  previous  determinations  of  the  atomic 
weights  of  metals  by  means  of  their  sulphates  has  been  the  difficulty 
of  expelling  the  last  traces  of  free  acid  and  moisture  without  at  the 
same  time  partially  decomposing  the  sulphate.  The  author  finds  that 
all  sulphates,  with  the  exception  of  those  of  gold  and  the  platinum 
metals,  may  be  heated  for  several  days  at  440°,  the  temperature  of 
lioiliug  sulphur,  without  undergoing  any  decomposition,  and  that, 
even  at  this  high  temperature  some  sulphates  lose  the  last  traces 
of  free  acid  very  slowly.  By  this  method  the  preparation  of  sul- 
jthates  in  a  definite  form  is  easier  than  the  preparation  of  chlorides. 
Ferric  sulphate,  for  example,  can  readily  be  obtained  quite  pure 
as  a  white  salt  with  a  pinkish  tinge.  The  normal  anhydrous  sul- 
phates thus  obtained  can  be  completely  converted  into  oxides  by 
lieating  them  at  a  high  temperature  in  a  platinum  boat  placed  inside 
a  platinum  tube  heated  b^'  a  muffle,  one  end  of  the  tube  being  open  to 
the  air.  The  use  of  the  platinum  tube  renders  it  easy  to  ascei'tain 
whether   any  spirting  has  taken  place,  and  also  protects  the  oxide 


GENERAL  AND  PHYSICAL  CHEMISTRr.  257 

from  the  reducing  gases  of  the  furnace.  Tn  an  actual  determination, 
the  purified  sulphate  is  placed  in  a  weighed  platinum  boat,  and  the 
latter  is  placed  inside  a  glass  tube  which  is  heated  in  sulphur  vapour 
until  the  sulphate  ceases  to  lose  weight.  The  boat  with  its  contents 
is  then  put  inside  the  platinum  tube  in  the  muffle  and  heated  until 
all  the  acid  is  expelled.  After  the  residual  oxide  has  been  weighed, 
it  is  dissolved  in  hydrochloric  acid  and  the  solution  tested  with 
barium  chloride.  This  method  is  of  course  inapplicable  to  sulphates 
which  volatilise  without  decomposition,  or  to  sulphates  which  jneld 
oxides  which  are  volatile  at  high  temperatures,  like  those  of  barium 
and  sti'ontium.  In  such  cases  the  syntlietical  method  must  be 
adopted,  the  last  traces  of  water  and  free  acid  being  expelled  by 
heating  at  440°. 

The  atomic  weights  given  below  have  been  calculated  on  the 
assumption  that  the  atomic  weight  of  oxygen  is  16. 

Copper. — Pure  metallic  copper  or  pure  artificial  atacamite  was  dis- 
solved in  dilute  sulphuric  acid,  and  the  solution  carefully  evaporated. 
Determinations  were  made  with  the  first  crop  of  crystals,  and  also 
with  the  residue  obtained  by  evaporating  the  mother-liquor  left  after 
the  separation  of  a  second  crop  of  crystals.  The  mean  of  the  deter- 
minations is  Cu  =  63-468  if  S  =  32  074,  or  Cu  =  63-396,  if 
S  =  32. 

Zinc. — Distilled  zinc  was  treated  with  a  quantity  of  sulphuric  acid 
insufficient  to  dissolve  it,  and  the  filtered  solution  was  evaporated  to 
dryness.  The  residue  was  heated  at  440^,  dissolved  in  water,  a 
portion  of  the  zinc  precipitated  by  hydrogen  sulphide,  and  the  liquid 
digested  with  the  precipitate  for  some  time  in  order  to  remove  cad- 
mium, lead,  &c.  The  liquid  was  then  filtered,  the  zinc  precipitated 
as  sulphide,  the  precipitate  washed  with  very  dilute  sulphuric  acid, 
and  then  dissolved  in  sulphuric  acid,  and  the  solution  evaporated. 
The  mean  of  the  determinations  is  Zn  =  65-408  if  S  ^  32074,  or 
Zn  =  6o-334*  if  S  32. 

KicJcel. — The  commercial  nitrate  was  very  carefully  purified,  and 
was  eventually  converted  into  the  anhydrous  sulphide  by  saturating 
a  solution  of  the  sulphate  with  hydrogen  sulphide,  and  heating  it 
in  closed  vessels  at  100°.  The  nickel  sulphide  thus  obtained  was 
dissolved  in  aqua  regia  and  the  solution  evaporated  with  excess  of 
sulphuric  acid.  Nickel  sulphate  obstinately  retains  traces  of  free 
acid  even  at  440°,  and  pr(;longed  heating  is  necessary  in  order  to 
obtain  it  perfectly  pure.  The  monoxide  left  on  ignition  of  the  sul- 
phate has  no  tension  of  dissociation  at  the  melting  point  of  gold, 
even  in  a  vacuum.  The  mean  of  the  determinations  is  Ni  =  58-748 
if  S  =  32-074,  or  Ni  =  58-678  if  S  =  32.  C.  H.  B. 

Molecular  Weight  of  the  Amines :  Trimethylamine.  By 
J.  Dewar  and  A.  Scott  (Proc.  Boy.  Soc,  35,  347 — 349). — The  sub- 
stituted ammonias  are  peculiarly  fitted  to  reveal  the  small  difiierences 
from  whole  numbers  in  the  conjoint  values  of  atomic  weights  of 
carbon    and    hydrogen.        By    selecting  amines    of    sufficiently    high 

*  Note  hy  Abstractor. — This  number  is  ideutical  with  that  recently  obtaincrl  by 
Marignac  {Zeitsch.  Anal.  Chem.,  18^4,  133). 
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molecular  weights,  bntylamine  for  example,  it  is  possible  to  integrate 
these  small  positive  and  negative  increments  :  and,  theoretically,  it 
should  be  possible  to  ascertain  whether  the  atomic  weight  of 
hydrogen  differs  from  unity,  when  O  =  16  is  taken  as  the  standard, 
provided  the  atomic  weight  of  carbon  be  accepted  as  sufficiently  well 
ilefiued  by  independent  investigations.  The  crude  base  was  trans- 
formed into  tetrethylammonium  bromide,  decomposed  by  dry  dis- 
tillation, separated  from  the  chloride  with  potassium  hydroxide,  and 
fractionally  distilled.  The  portion  boiling  between  90 — 91"  was  treated 
with  nitrous  acid  to  eliminate  traces  of  the  primary  and  secondary 
amines,  and  finally  converted  into  the  bromide.  The  relation  between 
this  salt,  EtsNHBr,  and  silver  was  then  determined,  and  the  average 
result  of  fairly  concordant  experiments  gave  as  the  molecular  weight 
of  the  bromide  182'012.  The  value  for  triethylammonium  is  102'0(5l  ; 
and  if  fi-om  this  be  subtracted  Stas'  value  for  ammonium,  18'074,  the 
resultant,  83987,  is  the  molecular  weight  of  the  hydrocarbon  CoHio. 

These  results  are  sufficient  to  prove  that  if  the  atomic  weight  of 
hydroo-eu  be  taken  as  unity,  the  atomic  weight  of  carbon  is  12,  and 
thus  the  addition  of  6  atoms  of  carbon  to  12  of  hydrogen  results  in  a 
compoand,  whose  molecular  weight  is  the  integer  84.  But  this  value 
may  be  due  to  the  summation  of  positive  and  negative  vai-iations 
from  the  respective  values  12  or  1  respectively. 

This  investigation  will  be  continued,  and  Schiitzenberger's  h^-po- 
thesis  on  the  variability  of  the  atomic  weight  of  carbon  will  be  made 
the  subject  of  a  future  discussion.  V.  H.  V. 

Demonstration  of  the  Increase  of  Weight  of  Bodies  on 
Combustion.  By  M.  Rosenfeld  (Ber.,  16,  2753 — 27.58). — In  order 
to  show  the  increase  in  weight  which  potassium,  sodium,  magnesium, 
tinfoil,  sulphur,  carbon,  and  a  taper  undergo  on  combu.stion,  the 
author  employs  a  Nicholson's  areometer  instead  of  a  balance. 

In  the  experiment  with  tinfoil,  it  is  necessary  to  affix  a  thin  iron  or 
brass  wire  (25  cm.  long)  across  the  pan  of  the  areometer.  The  tinfoil 
hangs  on  each  end  of  this  wire. 

For  sulphur  and  charcoal,  a  small  tube  containing  soda-solution  is 
used.  The  tube  is  closed  by  a  cork  through  which  two  narrow  tubes 
pass ;  the  longer  tube  dips  into  the  soda.  The  sulphur  or  charcoal 
and  the  absorption  tube  are  placed  on  the  scale  of  the  areometer. 
The  sulphur  is  then  brought  into  a  hard  glass  tube,  through  which 
oxygen  is  passed.  The  tube  is  heated,  and  the  products  of  combus- 
tion are  passed  into  the  absorption  tube,  which  is  again  placed  on  the 
areometer  after  the  experiment.  A  somewhat  similar  arrangement 
is  used  in  the  case  of  the  taper.  W.  C.  W. 

Lecture  Experiments.  By  M.  Rosexfeld  (Ber.,  16,  2750 — 
2752). — I.  The  preparation  of  mercuric  oxide  may  be  shown  by  heat- 
ing potassium  amalgam  at  225"  in  a  long-necked  flask.  The  flask  is 
closed  by  a  cork  through  which  two  tubes  are  inserted.  One  tube 
dipping  down  to  the  surface  of  the  mercury  is  connected  with  a  gaso- 
meter filled  with  oxygen.      Through  the  second  tube,  the  excess  of 
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oxygen   escapes    into    a   ejHnder    filled    with   water,    standing   in    a 
pneumatic  trough. 

II.  Zinc  oxide  is  prepared  by  melting  about  40  grams  of  zinc  in  a 
flat  evaporating  basin.  A  small  piece  of  sodium  is  added,  and  a 
current  of  air  is  forced  on  the  surface  of  the  metal. 

III.  To  obtain  nitrogen  from  the  air,  the  author  recommends  that 
the  oxygen  should  be  removed  by  means  of  a  sheet  of  burning  tin- 
foil, w.  c.  w. 
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Purification  of  Hydrochloric  Acid.  By  E.  Bensemann  (Arch. 
Pharm.  [3],  21,  291). — Hydrochloric  acid  can  be  entirely  freed  from 
arsenic  by  dilating  it  with  water,  adding  potassium  chlorate  in  small 
quantity,  and  warming  the  liquid.  On  distilling  this  mixture,  hydro- 
chloric acid  free  from  arsenic  is  obtained,  but  of  course  it  contains 
free  chlorine.  W.  R.  D. 

Some  Reactions  of  Ozone.  By  A.  "Wagner  (Zeits.  Anal.  Chcvi., 
22,  .316 — 318).- — On  placing  a  piece  of  filter-paper,  soaked  in  a 
boiling  ethereal  solution  of  anthracene,  in  a  bottle  containing  phos- 
phorus partially  covered  with  water,  anthraquinone  is  formed. 
Similar  treatment  causes  aniline  hydrochloride  to  turn  brown,  whilst 
exposure  to  air  through  which  strong  electric  sparks  are  passing, 
produces  a  reddish-brown  colour.  In  like  manner  diplienylamine 
gives  a  deep  brown  when  the  ozone  is  produced  by  phosphorus,  and  a 
lemon-yellow  when  the  electrical  discharge  is  used.  Diphenylamine- 
sulphonic  acid  similarly  treated  becomes  blue,  passing  into  green  in 
the  former  case,  and  deep  blue  in  the  latter.  P.   F.  V. 

Colour  of  Water.  By  W.  Spring  (Bied.  Cenfr.,  1883,  289—291). 
— Fresh  distilled  water  in  tubes  5  metres  X  4  cm.  appears  of  a  sky-blue 
colour,  which  however  changes  after  a  few  hours  to  a  pale  green ;  but 
if  0  0001  of  mercuric  chloride  is  added  to  the  original  water,  no 
change  occurs  ;  if  it  be  added  to  the  green  water,  a  blue-gi'cen  tint  is 
obtained,  but  never  the  original  colour;  it  is  therefore  concluded 
that  the  change  from  blue  to  g"een  is  effected  by  minute  organisms. 
A  beam  of  light  sent  throus^h  the  column  of  water  is  invisible  (later- 
ally ?),  consequently  the  colour  is  natural  to  the  water  and  not  to 
reflection  from  minute  particles.  Amyl  and  ethyl  alcohol,  and  acetic 
acid  are  colourlef^s.  Pure  blue  water  treated  with  lime  and  then  witli 
carbonic  anhydride  appeared  at  first  black,  changing  to  brown,  yellow, 
and  green  ;  similar  results  were  obtained  witli  baryta-water  contain- 
ing free  silicic  acid  and  sodium  silicate.  The  final  conclusions  drawn 
are  : — light  does  not  pass  through  a  thick  layer  of  water  containing 
solids  in  suspension  ;  the  yellow  colour  is  due  to  suspended  matter, 
or  to   that  matter  forming  a  saturated  soluion;    as   carbonates  are 
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deposited,  the  colour  approaclies  more  nearly  to  blue.  In  natural  blue 
waters,  calcium  and  magnesium  carbonates,  silica  and  alumina  are  in 
solution;  whilst  in  the  gi'een  they  are  partly  undissolved  through  a 
deficiency  in  the  carbonic  anhydride.  In  the  blue  Rhine  we  have 
786  CaCba  and  79-5  CO2,  whilst  in  the  green  Rhine  1056  CaCOs  and 
76  CO2.  E.  W.  P. 

Hydrated  Carbon  Bisulphide.  By  F.  P.  Venable  (Amer.  Chem. 
J.,  5,  15 — 19). — The  author  confirms  Ballo's  statement  that  the  white 
substance  obtained  by  the  rapid  evaporation  of  carbon  bisulphide 
is  a  hydrate,  as  it  cannot  be  formed  in  dry  air  under  conditions 
similar  to  those  in  which  it  is  readily  formed  in  moist  air.  The  tem- 
])erature  of  —12'',  given  by  Wartha  as  that  of  its  formation  or 
decomposition,  does  not  appear  to  be  correct.  (For  previous  experi- 
ments on  this  subject  see  Watts's  Dictionary,  Suppl.  2,  264.) 

A.  J.  G. 

Modification  of  Noack's  Method  of  Preparing  Carbonic 
Oxide.  By  L.  P.  Kinnicutt  {Amer.  Cliem.  J.,  5,  43 — 44). — Noack 
has  recently  shown  that  carbonic  oxide  can  be  prepared  by  passing 
carbonic  anhydride  over  heated  zinc-dust  (Ber.,  16,  75).  It  may 
however  be  prepared  more  conveniently  by  heating  a  mixture  of  mag- 
nesite  with  twice  its  weight  of  zinc-dust.  After  the  first  five  minutes, 
the  gas  is  nearly  pure  carbonic  oxide.  A.  J.  G. 

Manufacture  of  Phosphoric  Acid,  By  E.  W.  Rijnyon  (Pharm.. 
Journ.  [o],  14,  48). — The  preparation  of  phosphoric  acid  free  from 
arsenic  has  hitherto  been  a  matter  of  difficulty,  as  commercial  phos- 
phorus is  always  contaminated  with  arsenic,  which  is  not  removed  in 
the  ordinary  process  of  oxidation  by  nitric  acid.  It  has  been  pro- 
posed to  remove  the  arsenic  from  the  acid  thus  prepared  by  hydrogen 
sulphide,  but  the  author  finds  that  owing  to  the  long  time  occupied 
in  removing  every  trace  of  arsenic,  this  method  is  not  a  practicable 
one.  He  recommends  the  process  proposed  by  Wenzell,  which  depends 
on  the  aerial  oxidation  of  the  phosphorus  by  exposure  in  trays  in 
presence  of  water :  full  details  of  the  apparatus  used  are  given  in  the 
paper.  The  sohition  of  phosphorous  acid  obtained  is  heated,  where- 
upon the  arsenic  separates  in  the  metallic  condition,  and  after  being 
kept  at  a  temperature  of  about  190°  for  30  minutes,  the  separation  is 
complete.  Tliis  liquid  (sp.  gr.  1"75)  is  diluted  with  an  equal  bulk 
of  water,  filtei'ed  thi'ough  paper,  and  oxidised  by  nitric  acid  in  the 
ordinary  way.  W.  R.  D. 

Borax  in  California.  By  Atres  [Arcli.  Pharm.  [3],  21,  297). — 
The  borax  imported  from  California  is  principally  obtained  from  two 
lakes.  Borax  Lake  and  Clear  Lake,  which  are  about  80  miles  north 
of  San  Francisco.  Borax  Lake  is  about  three-quarters  of  a  mile  long, 
and  has  an  average  depth  of  four  feet.  Crystals  which  were  taken 
from  the  mud  at  the  bottom  were  found  to  be  pure  sodium  pyro- 
borate  ;  1*077  o-ram  of  total  solid  residue  were  yielded  by  30  grams  of 
the  water.  This  residue  contained  0"618  gram  of  sodium  carbonate, 
0"204  gram  of  sodium  chloride,  and  0'178  gram  of  borax. 

W.  R.  D. 
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Silver  Nitrate  and  Ammonia.  By  A.  Retchler  (Ber.,  16, 
2421 — 2424). — Monammonia  silver  nitrate,  AgNOsjNHa,  was  described 
by  the  author  (Abstr.,  1883,  902)  as  a  nitrate  of  ai-gentammonium,  a 
view  which  is  found  to  be  incompatible  with  the  behaviour  of  this 
compound  when  treated  with  ethyl  iodide.  Ethyl  iodide  reacts  with 
it  at  the  ordinary  temperature,  heat  being  evolved,  and  silver  iodide, 
ethyl  nitrate,  and  diammonia  silver  nitrate  formed,  thus : — 

2AgN03,NH3  +  «EtI  =   Agl   -f  Et.I^Os  +  AgNOa.CNHs),.   + 

(?i-l)EtL 

The  diammonia  silver  nitrate  is  also  acted  on  by  ethyl  iodide,  with 
formation  of  silver  iodide,  ethyl  nitrate,  and  ammonia,  thus  : — 

AgN03,(NH3)2  +  «EtI  =  Agl  4-  EtNOs  +  2NH3  +  (n-l)Wl. 

Some  ethylamine  is  also  produced  by  the  action  of  the  ammonia  on 
the  ethyl  nitrate  and  ethyl  iodide.  If  monammonia  silver  nitrate  were 
a  derivative  of  argentammonium,  then  ethyl  iodide  would  react  with  it, 
so  as  to  form  ethylamine  nitrate,  as  follows : — 

AgNHa.NOg  +  EtI  =  Agl  +  NEtHs.NOa. 

But  in  light  of  the  above  reactions,  the  aiithor  is  inclined  to  regard 
monammonia  silver  nitrate  either  as  a  molecular  compound  of  ammo- 
nia with  silver  nitrate,  or  as  a  compound  having  the  following  con- 
stitution:  OH.NO(NHo).OAg.  P.  P.  B. 

Atomic  Weight  of  Beryllium.  By  J.  E.  Reynolds  (Proe.  Boy. 
Soc,  35,  248 — 2oO). — Although  specimens  of  beryllium  used  for  deter- 
minations of  the  specific  heat  of  the  metal  were  impure,  yet  the  results 
are  all  in  one  direction,  that  is,  indicating  apparent  gain  in  specific 
heat  with  increased  purity  of  material.  The  spectroscopic  evidence 
of  Hartley  (Trans.,  1883,  316)  shows  that  beryllium  is  the  first 
member  of  a  dyad  series  of  elements,  of  which  calcium,  barium,  and 
strontium  are  probably  homologues.  Thus  two  independent  methods 
of  research  tend  to  prove  that  the  atomic  weight  of  92  is  the  more 
correct,  and  that  beryllium  is  the  first  member  of  Mendelejeff's  second 
series  of  elements.  V.  H.  V. 

Reply  to  the  Above  Paper.  By  T.  S.  Humpidge  (Proc.  Boy. 
Soc,  35,  358 — 359). — In  this  paper,  exception  is  taken  to  the  state- 
ment of  Reynolds  that  the  results  of  determinations  of  the  specific 
heats  of  beryllium  are  highei-,  the  less  the  proportion  of  impurities. 
But  even  admitting  this,  it  is  hardly  probable  that  the  specific  heat  of 
the  fused  metal  could  be  50  per  cent,  greater  than  that  of  the  crys- 
talline metal.  The  author  has  prepared  purer  samples,  analyses  of 
which  are  promised.  As  regards  the  observations  of  Hartley,  the 
slight  spectroscopic  resemblance  between  beryllium  and  the  alkaline 
earth-metals  can  hardly  outbalance  all  the  weighty  chemical  and 
physical  differences  between  them  ;  and  even  if  beryllium  is  a  dyad, 
its  nearest  homologues  are  decidedly  magnesium  and  zinc,  not  calcium, 
strontium,  and  barium.  V.  H.   V. 
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Diffusion  of  Didymium.  By  A.  Cossa  {Gazzdta,  13,  280).— 
This  metal,  besides  being  found  in  apatites,  scheelite,  and  various 
kinds  of  limestone,  occurs  in  large  quantity  in  the  sphene  of  the 
syenite  of  the  Biellese  and  of  the  Collegno  limestone.  The  frequent 
association  of  didymium-compounds  with  those  of  calcium  in  homo- 
geneous and  perfectly  crystallised  minerals  is  regarded  by  Cossa 
as  a  confirmation  of  his  opinion,  that  didymium,  at  least  in  compounds 
iu  which  it  is  associated  with  calcium,  may  be  regarded  as  a  bivalent 
metallic  radicle.  H.  W. 

Magnesium  Bromide  and  Iodide.  By  O.  Lerch  (/.  pr.  Chem. 
[2],  28,  338 — 356). — Although  magnesium  bromide  has  been  pre- 
pared by  the  action  of  bromine  vapour  on  a  strongly  heated  mixture 
of  carbon  and  magnesium  oxide,  it  could  never,  owing  to  its  non- 
volatility,  be  purified  and  analysed.  The  author  has  observed  that 
bromine  vapour  combines  directly  with  magnesium  with  the  greatest 
readiness  at  a  very  high  temperature,  namely,  at  the  melting  point  of 
the  metal.  By  heating  small  pieces  of  magnesium  in  a  vertical  hard 
glass  tube  before  the  blowpipe,  so  that  only  the  lower  end  of  the  tube 
is  heated,  and  admitting  bromine  vapour  by  a  smaller  tube  passing 
through  the  magnesium  almost  to  the  bottom  of  the  larger  tube,  mag- 
nesium bromide  may  be  obtained  in  quantity.  The  greatest  caution  is 
required  in  this  dangerous  operation.  Magnesium  bromide  is  a  white 
crystalline  mass,  having  the  appearance  of  magnesium  chloride.  It 
is  easily  oxidised  on  exposure  to  air,  is  not  volatile,  and  is  more  hygro- 
scopic than  the  chloride.  Analysis  agrees  with  the  formula  MgBro ; 
but  owing  to  the  action  of  this  metal  on  glass  at  a  high  temperature, 
the  estimated  quantity  of  bromine  is  slightly  lower  than  that  calcu- 
lated. The  salt  was  also  obtained  by  evaporating  a  solution  of 
hydrated  magnesium  bromide  and  ammonium  bromide  to  dryness, 
and  driving  off  the  latter  by  heat ;  also  by  melting  anhydrous  mag- 
nesium chloride  w4th  ammonium  bromide. 

Magnesium  Iodide. — This  salt  was  also  obtained  by  heating  pieces 
of  magnesium  in  a  vertical  tube  to  the  melting  point,  and  adding 
slowly  small  quantities  of  iodine  ;  the  reaction  takes  place  with  gi^eat 
violence.  The  iodide  sinks  below  the  molten  metal,  and  also  some- 
what attacks  the  glass.  It  has  the  same  appearance  as  the  bromide, 
but  melts  at  a  higher  temperature,  and  is  more  readily  oxidised  on 
exposure  to  the  air.  Analysis  agrees  with  the  formula  MgL.  The 
salt  was  also  obtained  from  hydrated  magnesium  iodide  and  ammo- 
nium iodide,  and  by  melting  magnesium  chloride  with  ammonium 
iodide. 

Hydrated  magnesium  bromide  is  obtained  by  the  action  of  bromine 
on  magnesium  dust  and  water.  Crystallised  over  sulphuric  acid,  it 
is  obtained  in  hygroscopic  crj^stals,  and  analysis  agrees  with  the 
formula  MgBro  -f  6H2O. 

Hydrated  magnesium  iodide,  obtained  in  a  similar  way  to  the 
above,  has  the  formula  Mglo  +  8H2O. 

Magnesium  potassium  bromide  was  formed  by  adding  to  a  known 
quantity  of  hydrated  magnesium  bromide  sufiicient  potassium  bromide 
to  form  the   double  salt  2(KBr),MgBr2  -|-  GH^O,    as    mentioned   by 
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Lowig  (Repert.,  29,  261).  On  evaporating  the  solution  over  sulphuric 
acid,  potassium  bromide  containing  only  2  per  cent,  magnesium 
bromide  crystallised  out  at  first,  and  for  some  time  after  crystals  con- 
taining no  definite  quantity  of  magnesium  bromide  were  obtained  ; 
finally,  however,  a  salt  was  obtained  of  a  composition  similar  to  that 
of  carnallite,  KCl,MgClo  +  6H2O.  Analysis  agreed  with  the  formula 
KBr,MgBr.>  +  6H2O.  A  deficiency  of  over  2  per  cent,  of  bromine 
was  observed  ;  but  on  analysis  of  carnallite  prepared  by  crystallisation 
from  its  mother-liquor,  there  was  a  similar  deficiency  of  chlorine, 
probably  owing  in  both  cases  to  the  difficulty  of  purifying  the  very 
deliquescent  cxystals. 

Magnesmm  ammonium  bromide     . .      MgBr.>,NH4Br  +  6H;;0 

Magnesium  potassium  iodide MgL,KI  +  6H,.0 

Magnesium  ammonium  iodide    . .  . .      Mgr..,NH4l  +  0H.jO. 

The  halogen  compounds  of  magnesium  are  similar  in  their  behaviour 
towards  water,  in  melting  only  at  a  high  temperature,  and  in  soli- 
difying to  crystalline  masses ;  the}'  differ  in  their  behaviour  to  the 
air,  for  whilst  the  chloride  is  bat  slowly  decomposed  at  the  melting 
point,  the  bromide  is  more  easily  decomposed  and  the  iodide  with 
great  rapidity  at  ordinary  temperatures.  The  hydrated  and  double 
salts  show  the  same  characteristics  respectively  as  do  the  halogen 
compounds.     The  author  pur2)0ses  continuing  his  investigation. 

A.  B. 

Cadmium  Oxide.  By  J.  Thomsen  (Ber.,  16,  2616).— The  author 
has  shown  that  hydrochloric,  hydrobromic,  and  hydriodic  acids  ex- 
hibit the  same  heat  of  neutralisation  with  sodium  hydroxide  in 
aqueous  solution,  and  that  practically  the  same  result  is  obtained 
when  the  above  acids  are  neutralised  with  baryta,  magnesia,  zinc 
oxide,  and  copper  oxide.  Cadmium  oxide  is  distinguished  from  the 
magnesium  group  by  many  of  its  chemical  properties,  and  by  its 
heat  of  neutralisation,  which  is  greater  for  liydrol)romic  than  for 
hydrochloric  acid,  and  greater  for  hydriodic  than  for  hydrobromic 
acid :  in  this  respect  it  bears  more  resemblance  to  the  heavy 
metals : — 

CdO,Ho,2HClAq  =  20,290  c. 
CaO,H2,2HBrAq  =  21,560  „ 
CdO,H2,2HIAq    =  24,210  „  A.  K.  M. 

Spontaneous  Oxidation  of  Mercury.  By  D.  Macaluso  (Gazzettu, 
13,  485 — 48'.)j. — The  author  has  shown,  by  a  series  of  careful  expe- 
riments, that  mei'cury  is  not  oxidised  by  exposure  to  pure  dry  air  or 
to  pure  aqueous  vapour,  but  that  in  a  mixture  of  the  two,  oxidation 
takes  place,  with  production  of  the  well-known  grey  pellicle  of  sub- 
oxide. This  action  is  analogous  to  the  formation  of  mercurous 
chloride  when  mercury  is  left  in  contact  with  gaseous  hydrogen 
chloride  or  its  aqueous  solution  in  presence  of  air,  whereas  in  pure 
hydrogen  chloride,  or  its  pure  aqueous  solution  perfectly  deprived  of 
air,  no  such  formation  takes  place.  H.    W. 
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Doable  Fluorides  and  Oxyfluorides   of  Titanium.      By  A. 

PiCClNi  (Compt.  rend.,  97,  1064- — 1067). — When  an  aqueous  solution 
of  titanium  trichloride  is  added  gradually  to  a  concenti'ated  solution 
of  ammonium  fluoride,  or,  better,  when  a  solution  of  the  normal 
fluotitanate  in  a  solution  of  ammonium  fluoride  is  reduced  by  electro- 
lysis, the  compound  TiF3,3NH4r  is  obtained  as  a  crystalline  violet 
precipitate,  slightly  soluble  in  water,  but  insoluble  in  a  solution  of 
ammonium  fluoride.  If  this  precipitate  is  washed  successively  with 
water,  a  concentrated  solution  of  ammonium  fluoride,  and  strong 
alcohol,  and  exposed  to  the  air,  its  violet  colour  changes  to  dirty 
yellow,  and  when  perfectly  dry,  it  has  a  deep  yellow  colour.  This 
yellow  substance  dissolves  completely  in  water,  but  the  solution  de- 
composes eveu  at  the  ordinary  temperature  with  evolution  of  bubbles 
of  gas.  When  the  aqueous  solution  is  evaporated  in  a  vacuum  or  by 
exposure  to  air,  small  brilliant  transparent  yellow  regular  octohedrous 
are  obtained,  often  mixed  with  very  slender  yellow  needles.  If, 
however,  the  aqueous  solution  is  mixed  with  ammonium  fluoride,  a 
precipitate  is  obtained  which  consists  of  the  regular  octohedrons  alone. 
These  crystals  are  insoluble  in  a  solution  of  ammonium  fluoride,  bat 
dissolve  readily  in  water,  forming  a  golden-yellow  solution,  which, 
when  acidified  wnth  dihite  sulphuric  acid,  bleaches,  and  is  bleached 
by  a  solution  of  potassium  permanganate,  with  evolution  of  oxygen. 
Ammonia  produces  a  yellow  flocculent  precipitate,  soluble  in  cold 
dilute  sulphuric  acid  with  formation  of  a  reddish-yellow  solution, 
which  behaves  in  a  similar  manner  with  a  solution  of  potassium  per- 
manganate. If  the  reddish-yellow  solution  is  mixed  with  potassium 
hydrofluoride,  a  portion  of  the  titanium  is  precipitated  as  TiF4,2KF 
+  HoO,  and  the  liquid  is  decolorised  and  gives  Barreswil's  reaction. 
The  octohedral  crystals  have  the  composition  TiOoF^iSNHiF,  and  it 
would  appear  that  the  oxygen  is  in  a  condition  similar  to  that  in  which 
it  exists  in  hydrogen  peroxide.  This  compound  is  the  first  example 
of  a  substance  passing  from  a  lower  form  to  the  highest  form,  in  pre- 
sence of  the  most  stable  or  normal  compound.  As  prepared  by  expo- 
sure to  air,  the  yellow  substance  contains  a  considerable  proportion 
of  normal  fluotitanate,  and  it  is  probably  formed  in  accordance  with 
the  equation  2(TiF3.3:N'H4F)  +  0,  =  TiF4,3NH4F  -f  TiOoF.^SNHiF, 
the  violet  compound  absorbing  oxygen  and  splitting  up  into  the 
normal  salt  and  the  oxysalt. 

When  hydrogen  peroxide  is  added  to  a  sulphuric  acid  solution  of 
titanic  acid  in  the  proportion  TiO^  :  HjOo,  a  reddish-yellow  liquid  is 
obtained,  which  gives  Barreswil's  reaction  on  adding  a  further  small 
quantity  of  hydrogen  peroxide.  If  the  liquid  is  now  neutralised 
with  ammonia,  a  yellow  solution  is  obtained,  from  which  neutral 
ammonium  fluoride  precipitates  yellow  octohedra  ideutical  with  those 
obtained  by  the  other  method.  If  suflicient  ammonium  fluoride  is 
not  present,  the  liquid  remains  slightly  coloured,  and  when  evapo- 
rated in  presence  of  air,  it  deposits  very  slender  yellow  needles 
similar  to  those  obtained  by  the  first  method.  These  needles  consist 
of  a  hydrated  oxyfluoride  containing  less  fluorine  than  the  octohedral 
compound. 

This  series  of  oxyfluorides  throws  light  on  the  nature  of  the  reac- 
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tion  between  titanic  acid  and  hydrogen  peroxide.  They  are  eyidently 
derived  from  the  radicle  of  the  acid  formed  by  TiOs,  in  which  an  atom 
of  oxygen  has  been  replaced  by  two  atoms  of  fluoriue,  as  in  the  case 
of  the  oxyfluoniolybdates  and  the  oxyflaotungstates.  They  differ  in 
constitution  from  the  latter,  however,  in  that  they  correspond  with  a 
hio-her  state  of  oxidation.  The  octohedral  salt  is  decolorised  by 
hydrofluoric  acid,  the  oxygen  being  replaced  by  fluorine  atom  for 
atom,  that  is  to  say,  the  couple  0)  is  equivalent  to  two  atoms  of 
fluorine :  TiOoFj  +  2HF  =  Tib^  +  HoO..  In  crystalline  form,  the 
compound  Ti62F2,3NH4F  is  analogous  to  NbOFsjSNHiF,  which  con- 
tains the  same  number  of  atoms.  C.  H.  B. 


Mineralogical   Chemistry. 


Dopplerite.  By  A.  Mater  (Landw.  VersurJis.-Stat.,  29,  313 — 
315). — The  sample  of  dopplerite  was  obtained  from  peat  beds  in 
Holland  :  it  contained  84'6  per  cent,  water,  and  in  the  dried  substance 
was  found  4'2  per  cent.  ash.  The  relation  of  carbon,  hydrogen,  and 
oxygen  in  the  remainder  led  to  the  empirical  formula  CnHigOs.  The 
ash  constituents  were  chiefly  calcium  carbonate  and  ferric  oxide. 
Dopplerite  is  perfectly  soluble  in  caustic  potash  or  soda,  but  only 
partially  in  ammonia.  Acids  precipitate  it  from  solution,  and  salts  of 
alkaline  earths  throw  it  down  in  combination  with  base.  A  calcium 
salt  was  thus  obtained  having  8T  per  cent,  of  lime.  J.  K.  C. 

Natural  Fluorine  Compounds.  By  P.  Geotii  (Jahrh.  f.  Min., 
1883,  2,  lief.,  324 — 327). — This  paper  gives  a  detailed  description  of 
the  fluorine  minerals,  analyses  of  which  have  already  been  published 
by  Brandl  (Abstr.,  1882,  1176). 

1.  Cryolite  is  monoclmic  :  a:b:c=  0-9662  :  1  :  1-3882,  8  =  89°  40'. 
The  planes  occurring  most  frequently  are  coP,  OP,  +  Pco,  •J?co.  The 
chemical  formula  calculated  from  Brandl's  analyses  is  3NaF,AIF3. 

Pachnolite  is  monoclinic  :  a:h:c^=  1T626  :  1  :  1'5320,  /3  =  89"  40'. 
ooP,  — P,  OP  are  the  planes  occurring  most  frequently.  The  rhombic 
section  is  very  characteristic  of  pacimolite,  that  of  tliomsenolite  being 
rectangular.     The  chemical  formula  is  NaF,CaF2,AlF3. 

Thomsenoliteis  monoclinic:  a:b:c  =  0-9959  :  1  :  1-0887,  y3  =  87°  37^'. 
The  most  important  forms  are  cx)P,  +  P,  OP.  The  chemical  formula 
is  NaF,CaF,,AIF3,H,0. 

UaLsLouite  crystallises  in  octohedrons.      The  formula  is 

3(Na2MgCa)F.,,8AlF3,6HoO. 

Chiolite  has  the  formula  5NaF,3AlF. 

Arlcsiutte  is  probably  a  partially  altered  cryolite,  that  is  a  mixture 
of  cryolite  and  pachnolite.  Hagemannite  is  probably  thomsenolite 
mixed  with  siliceous  brown  ironstone.     GearksiUite  appears  to  be  the 
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filial  product  of  the  alteration  of  cryolite,  whereby  Na  is  replaced  by 
Ca  and  water  taken  np. 

2.  Flaellite  is  rhombic  :  a  :  b  :  c  =  0'77  :  1  :  1'874.  Forms  observed 
are  P  and  OP.     Sp.  gr.  =  217.     The  formula  is  AlF,  +  H,0. 

3.  Prosopite  is  monocliuic  :  a:b:  c  =  1"318  :  1  :  0'5912,  /:}  =  86°  2'. 
Forms  observed  are  ooP,  co^oo,  +P,  2P2,  ?oo,  -3-^^_,  coP2.  The 
formula  is  CaAU(FH0)8.  B.  H.  B. 

Zinc  Blende  and  Prehnite  from  Cornwall,  Lebanon  Co.,  Pa. 

By  F.  A.  Genth  (Jahrb.  f.  Min.,  1883,  2,  Ref.,  322— 323).— In  cavities 
of  the  magnetite  from  Cornwall  Ore  Bank,  fine  crystals  of  zinc  blende 
occur  associated  with  prehnite,  magnetite,  iron  pyrites,  and  chlorite. 
They  have  a  sp.  gr.  of  4033,  and  gave  on  analysis  :— 


s. 

Zn. 

Co. 

Fe. 

Total. 

32-69 

66-47 

0-34 

0-38 

99-88 

Prehnite  forms  crystalline  incrustations  upon  magnetite.     It  has  a 
sp,  gr.  of  3-042,  and  gave  on  analysis : — 


SiOo. 

AiPa- 

re.Oj. 

CaO. 

HoO. 

Total. 

42-40 

20-88 

5-54 

27-02 

4-01 

99-85 
B.  H.  B. 

Cu. 

Pb. 

Fe 

Total. 

51-33 

31-15 

trace 

99-87 
B.  H.  B 

Artificial  Alisonite.  By  F.  A.  Genth  (Jahrb.  f.  Min.,  1883,  2, 
Ref.,  324). — At  the  smelting  works  at  Argo,  Colorado,  octohedral 
crystals  have  been  observed  in  the  furnace  bottoms.  They  have  an 
iron-black  colour,  metallic  lustre,  sp.  gr.  =  5-545,  and  gave  on 
analysis  the  following  results  : — 

S.  Ag. 

15-23  2-16 

Rezbanyite,  a  Ne-w  Mineral  Species.  By  A.  Frenzel  {Jahrb. 
f.  3Iin.,  18^3,  2,  Ref.,  314). — This  mineral  occurs  at  R-ezbanya,  asso- 
ciated with  cosalite.  It  has  a  metallic  lustre,  a  lead-grey  colour  and 
black  streak.  H.  =  2-5  to  3.  Sp.  gr.  =  6-09  to  6-38.  It  forms  com- 
pact masses  with  copper  pyrites  and  calcite,  or  is  disseminated  through 
quartz.  From  the  analyses,  the  formula  of  rezbanyite  is  calculated  to 
be  4PbS,5Bi,S3.  B.  H.  B. 

Alloclasite.  By  A.  Frenzel  (Jahrb.  f.  Mm.,  1883,  2,  Ref.,  314— 
315). — In  order  to  determine  the  composition  of  this  mineral,  which 
still  remains  doubtful,  the  author  made  six  analyses  of  compact 
material,  and  although  the  results  obtained  were  rather  variable,  he 
is  of  opinion  that  Groth's  formula  (CoFe)(AsBi)S,  is  the  correct  one 
for  this  mineral.  B.  H.  B. 

Kupfernickel  from  Colorado.  By  F.  A.  Genth  (Jahrb.  f.  Min., 
1883,  2,  Ref.,  324). — In  Silver  Cliff,  Colorado,  rounded  masses  of 
kupfernickel  occur  in  granular  limestone.  Sp.  gr.  =  7-314.  The 
analysis  gave : — 
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As. 

Sb. 

s. 

Cu. 

Ni. 

Co. 

Fe. 

Total. 

46-81 

2-24 

2-52 

1-59 

4476 

170 

0-60 

100-22 
B.  H.  B, 

Corundum.  By  F.  A.  Genth  (Jahrh.  f.  Min.,  1883,  2,  Ref.,  316 
— 319). — This  paper  is  a  description  of  a  few  remarkable  occurrences, 
as  a  continuation  of  tlie  paper  formerly  published  by  the  author 
(this  Jour.,  1874,  549). 

1.  Corundum  altered  into  spinel  is  found  at  the  Carter  Mine,  Madi- 
son Co.,  N.C.  It  has  a  sp.  gr.  of  3-751.  The  spinel  finally  passes 
into  chlorite. 

The  analysis,  after  deducting  silica  and  corundum,  gave  the  follovv- 
ins"  results  : — 


AL03. 

Fe,0,. 

CuO. 

NiO. 

ZuO. 

FeO. 

MgO. 

Total. 

66-74 

1-34 

0-09 

0-33 

0-22 

11-94 

19-34 

100-00 

Corundum  altered  to  a  slight  extent  into  spinel  has  also  been  found 
at  Shimersville  in  Lehigh  Co.  Sp.  gr.  =  4-056.  After  deducting 
1-47  per  cent.  Si02,  the  analysis  gave  : — 

ALO3.  FeoOg.  FeO.  MgO.         TiO,,.  Total. 

56-42         1317        22-95         4-94         2-62         lOOlO 

2.  Corundum  altered  into  zoisite  is  of  rare  occurrence. 

3.  Corundum  altered  into  felspar  and  dtfrnourite  occurs  at  Uuions- 
ville.     The  analysis  gave  : — 

SiOj.        ALO3.      Fe-Ps.      MgO.      CaO.       Na.O.      K^O.    Iguition.     Total. 
62-62      22-59      0-22      0-18      1-94      7-41      2-52       2-45      99-93 

Another  interesting  occurrence  is  that  at  the  Black  Horse  Tavern, 
near  Media  in  Delaware  Co.     Sp.  gr.  =  2-611.    The  analysis  gave  : — 


SiOg.     AljOa. 

FeoOj. 

MgO. 

CaO. 

BaO. 

NaaO. 

KoO. 

Ignition.     Total. 

58-42   2o-14 

0-18 

0-35 

3-13 

2-56 

3-68 

7-06 

1-54     100-06 

The  Presley  Mine  in  Haywood  Co.,  IST.C,  has  furnished  some 
remarkable  specimens  of  corundum  altered  into  albite  and  muscovite. 
Analyses  of  the  albite  (1)  and  of  the  muscovite  (^ii)  are  given  : — • 


SiOj. 

AI2O3. 

FeoOa.    MgO.    CaO. 

Nap. 

K2O. 

Ignition. 

Total. 

I.  65-52 

22-25 

trace      —       1-96 

9-54 

0-53 

U-22 

100-02 

I.   45-26 

36-33 

1-96     0-14     0-35 

0-48 

11-09 

4-50 

10011 

Corundum  altered  chiefly  into  damourite  has  been  found  at  Belt's 
Bridge,  Iredell  Co.,  N.C.  After  deducting  3-51  percent,  of  corundum, 
the  analysis  of  the  mica  gave : — - 


SiOo. 

AI0O3. 

Fe.Os. 

CaO. 

LioO. 

NaoO. 

KoO.     Ignition. 

Total. 

45-96 

38-22 

0-61 

0-37 

trace 

0-74 

9-21      4-89 

100-00 

From  the  same  locality  a  fragment  of  a  hexagonal  prism  was  found. 
It  consisted  of  a  coi-e  of  grey  coruudura  surrounded  by  mica  unclosing 
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tourmaline,  and   disseminated  through  the  unaltered  tourmaline  are 
rounded  masses  of  garnet.     The  analysis  of  the  mica  gave  : — 


SiOo. 

AI2O3. 

FeP3. 

CaO. 

LieO. 

NaoO. 

K.O. 

Ignition. 

Total. 

4403 

40-16 

trace 

314 

trace 

1-42 

6-66 

504 

100-4o 

4.  Corundum  altered  into  Margarite. — This  change  is  far  less  com- 
mon than  that  into  potassium  mica.  Remarkable  specimens  occur  at 
Hendrick's  Farm,  Iredell  Co.  The  analysis  of  the  purest  margarite 
obtainable  gave : — 


SiOj.     AloOj. 

Fe,03. 

MgO. 

CaO.     LiOo.     Na-jO. 

K.2O. 

Ignition. 

Total. 

32-55  48-87 

0-60 

0-23 

10- i8  trace    2-38 

0-43 

4-34 

99-88 

5.  Corundum  altered  into  fihrolite  is  found  at  Norwich,  Conn.,  and 
at  Shoup's  Ford,  Burke  Co.,  N.C. 

6.  Corundum  altered  into  cyayiite  is  found  at  Statesville,  Iredell  Co., 
and  in  Wilkes  Co.,  N.C. 

The  author  comes  finally  to  the  conclusion  that  since  the  great 
gravel  deposits  in  the  S.  States  of  N.  America  were  formed,  no 
alteration  of  the  corundum  in  these  deposits  has  taken  place. 

B.  H.  B. 

Gahnite.  By  F.  A.  Gexth  {Jah-h.  f.  Mm.,  1883,  2,  Ref.,  321— 
322).^ — In  the  Deake  Mica  Mine,  Mitchell  Co.,  N.C,  a  mineral  occurs 
which  the  author  recognised  as  gahuite.  It  is  apparently  without 
form,  has  a  splintery  to  conchoidal  fracture  and  a  dark  green  colour. 
H.  =  7-5.  Sp.  gr.  =  4-576.  It  gave  on  analysis  the  following 
results : — 


A1203. 

Fe,03. 

FeO. 

MnO. 

CuO. 

ZnO. 

MgO. 

Total. 

54-86 

4-50 

1-14 

0-29 

0-30 

38-05 

0-79 

99-93 

Gahnite  has  also  been  found  at  the  Cotopaxi  Mine,  Chaifee  Co., 
Colorado.     Carefully  selected  material  gave  on  analysis  the  following 

results : — 


AL03. 

FeoOg. 

FeO. 

ZnO. 

MgO. 

Total. 

60-76 

0-58 

4-56 

23-77 

10-33 

100-00 

The  gahnite  from  Cotopaxi  is  frequently  coated  with  a  white  earthy 
minei'al,  soluble  in  strong  boiling  hydrochloric  acid.  It  gave  on 
analysis  the  following  results  : — 


Ignition. 

SiO.2. 

AUO3. 

Fe.Os. 

CuO. 

PbO. 

ZnO. 

MgO. 

Total. 

13-82 

28-08 

18-20 

4-32 

0-82 

1-80 

1-75 

29-85 

98-64 

Lead  and  zinc  are  probably  present  as  carbonates,  the  Fe203  as  such, 
and  if  these  impurities  be  deducted,  the  composition  places  the 
mineral  near  ripidolite. 

Another  alteration  of  the  gahnite  is  that  into  a  micaceous  chloritic 
mineral,  which  gave  on  analysis  : — 

SiO.2.         ALO3.  FeO.         CuO.       ZnO.         MgO.       Ignition,     Total. 

31-15       13'l2       10-74      0-77       0-39       2923       11-78       9718 

B.  H.  B. 
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Apatite  from  Horrsjoberg,  Sweden.  By  Igelstrom  (JaJn-b.  f. 
Min.,  1883,  2,  Eef.,  312 — 313). — Apatite  occurs  at  Horrsjobero-, 
together  witli  disthene,  lazulite,  rutile,  menaccanite,  damourite,  talc, 
triplite,  and  quartz,  in  beds  conformable  to  the  surrouudiuo-  o-nei«s. 
The  analysis  gave  : — 

P2O5.  Ca.  FeO.     MnO. 

41-14  50-56  trace  B.  H.  B. 

Turquoise  Pound  at  Alexandria.  By  A.  Frenzel  {Jahrh.  f. 
Min.,  18S3,  2,  Ref.,  315). — The  analysis  of  a  turquoise  found  at 
Alexandria  gave  the  following  results  : — 

Organic 
V.P;.       SO3.       AI0O3.        FcoOg.       CuO.       H2O.         matter.         Total. 

28-14    0-68    41-09       1-08      4-54      20-96       4-49         100-98 

It  had  a  dark-green  colour.  H.  =  5  ;  sp.  gr.  =  2-39.  It  probably 
was  brought  to  Alexandi'ia  from  Sinai.  B.  H.  B. 

Roemerite,  Botryogen,  and  Native  Magnesium  Iron  Sul- 
phate. By  J.  Blaas  (Monatsh.  Chem.,  4,  833 — 849). — Berzelius,  in 
1815,  described  as  "  red  iron  vitriol  "  a  mineral  which  was  afterwards 
more  exactly  investigated  by  Haidinger,  from  whose  analysis  it  ap- 
peared to  be  a  hydrated  sulphate  of  iron  and  magnesium.  The 
crystals  were  found  to  be  monoclinic,  and  from  their  tendency  to 
aggregate  in  spherical  groups,  attached  like  bunches  of  grapes,  the 
mineral  received  the  name  of  hotrijogen. 

Grailich,  in  1858,  described  a  new  mineral,  roemerite,  which,  from 
an  analysis  by  Tschermak,  appeared  to  be  a  hydrated  sulphate  of  iron 
and  zinc,  and  from  a  crystallographic  examination  by  Grailich  him- 
self Avas  inferred  to  be  monoclinic,  and  closely  related  to  botryogen. 
More  recently  a  mineral  having  the  characters  of  roemerite,  but  in 
better  defined  crystals,  has  been  obtained  from  Persia,  and  examined 
by  the  author,  who  has  shown  that  it  has  the  chemical  composition 
of  roemerite,  and  that  the  crystals  belong,  not  to  the  monoclinic, 
but  to  the  triclinic  system,  exhibiting  the  axial  ratio  a  :  b  :  c  = 
0-8791  :  1  :  0-8475,  and  the  axial  angles  be  =  89°  44' ;  ac  =  102°  17'; 
ab  =  85°  18'.  The  paper  gives  elaborate  details  of  the  crystallo- 
graphic and  optical  characters  of  the  mineral. 

The  differences  between  roemerite  and  botryogen  may  be  tabulated 
as  follows : — 

Roemerite.  Botryogen. 

Crystalline  form Triclinic  Monoclinic 

Habit Tabular  Short  prismatic 

Colour    Light  to  dark-brown  Hyacinth-i-ed  to 

violet  yellow 

Dichro'ism Weak  Very  decided 

The  author  has  also  examined  another  mineral  from  Fahlun  in 
Sweden,  hitherto  regai'ded  as  botryogen.  It  forms  stalactites  or 
crusts,    orange-coloured  on    the  surface,  white   beneath,    the    orange 
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colour  disappearing  when  the  mineral  is  moistened  and  kept  for 
some  time  in  a  closed  vessel.  On  closer  examination,  the  mineral 
is  seen  to  be  formed  of  several  portions,  partly  superposed,  partly 
intergrown,  the  lowest  layer  consisting  of  a  green  crystalline  mass 
resembling  ferrous  sulphate,  but  much  lighter  in  colour,  and  having 
here  and  there  a  radiate  structure.  Above  this  is  a  layer  composed 
chiefly  of  small  splinters  of  magnesium  sulphate  imbedded  in  a 
yellovpish-v^^hite  fibrous  mass.  Chemical  examination  showed  the 
presence  of  magnesia  in  the  substratum  consisting  chiefly  of  ferrous 
sulphate,  and,  on  the  other  hand,  the  crystals  of  magnesium  sulphate 
were  found  to  contain  ferrous  oxide. 

An  analysis  of  these  crystals  separated  from  the  whitish- green 
substratum  gave  31-57  per  cent.  SO3,  7-2.5  FeO,  9-05  MgO,  ri34  AI2O3, 
and  (by  difference)  50-49  water. 

The  compound  Fe2S04  +  7H5O  is  known  to  be  dimorphous,  crys- 
tallising in  the  monoclinic  system  as  vielanterife,  and  in  the  rhombic 
as  tanriscife,  while  MgS04  +  7H2O  is  likewise  dimorphous,  separating 
in  monoclinic  crystals,  like  those  of  melanterite,  at  temperatures 
between  25°  and  30°.  It  is  therefore  not  surprising  that  these  two 
members  of  the  isomorphous  group  R"S04  4-  7HoO  should  occur 
too-ether  in  nature,  as  well  as  when  artificially  crystallised. 

H.  W. 

Rutile  and  Zircon  from  the  Itacolumite  of  Edge  Hill.  By 
F.  A.  Genth  {Jahrh.  f.  Min.,  1883,  2,  Rof.,  322)  —The  itacolumite 
rocks  of  the  Potsdam  sandstone  of  Edge  Hill,  Bucks  Co.  Pa,  contain 
exceedingly  minute  yellow  grains  consisting  of  rutile.  Associated 
with  the  yellow  grains  are  small  crystals  of  tourmaline,  menaccanite, 
and  colourless  or  brownish-white  zircons,  showing  the  planes  coP,  P, 
coPoo,  3P3.  B.  H.  B. 

Cliemico-mineralogical  Studies  on  Italian  Minerals.    By  A. 

FuNARO  and  L.  BusATTi  {Gazzetta,  13,  433 — 4oG).— 1.  WoUastonite 
from  Sardinia. — This  mineral  is  found  at  S.  Vito,  a  mineralogical 
district  of  Sarrabus  in  Sardinia,  implanted  on  certain  schists  in  small 
needles  grouped  in  stars  or  rosettes.  Colour  light-grey.  Transparent 
or  translucent.  Lusti-e  strong  and  nacreous,  especially  along  the 
cleavage-planes.  Powder  white.  Hardness,  4-5.  Density,  2-7  to  2-8. 
Heated  before  the  blowpipe  in  small  splinters,  it  melts  with  great 
difficulty,  and  only  along  the  edges,  to  a  tumefied  transparent  glass. 
Gently  heated  with  strong  hydrochloric  acid  it  dissolves  and  gela- 
tinises. Its  analysis  gives:  49-78  SiOo,  45-12  CaO,  1-20  MgO,  2-20 
Fe-^Os,  0-6  H2O  =  98-90,  whence,  regarding  the  greater  part  of  the 
water  as  combined  with  the  ferric  oxide,  and  the  excess  as  an  im- 
purity, varying  in  specimens  of  the  mineral  from  diff'ei^ent  localities, 
we  find,  reducing  the  numbers  to  100  parts  :  51-80  Si02,  40-95  CaO, 
and  1-25  MgO  ;  and  hetice,  calculating  the  magnesia  together  with  the 
lime,  we  deduce  the  formula  SiCaOs. 

The  rock  on  which  this  wollastonite  is  implanted  is  dark-coloured, 
almost  black,  compact,  tenacious,  and  possesses  considerable  hardness. 
It  is  composed  of  silica,  alumina,  and  graphite,  with  mere  traces  of 
earthy-alkaline  metals,  perhaps  due  to    wollastonite  penetrating  its 
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mass,  and  not  separable  by  mechanical  means.  When  examined  with 
the  microscope  in  very  thin  sections,  it  appears  to  be  composed  of 
ofi'anulo-ci'ystalliue  silica  diffused  throuorh  a  petro-siliceous  ground- 
mass  or  mag-ma,  exhibiting  scattered  reddish  spots  referable  to  limo- 
nite,  and  numerous  black,  opaque,  irregularly  disseminated  masses, 
apparently  consisting  of  graphite,  and  so  abundant  in  certain  sections 
as  to  render  the  specimen  perfectly  opaque.  In  this  rock,  the  wollas- 
tonite  appears  in  small  crystalline  masses  recognisable  by  its  fibrous 
structure,  absence  of  colour,  and  the  tints  which  it  exhibits  in 
])olarispd  light. 

2.  Chlorite  from  the  Bottino  (Serravezza). — The  chlorite  of  this 
mineralogical  district  in  the  Apuan  Alps  occurs  massive  and  in 
radiate  gi'oupings,  amongst  the  beautiful  ci*ystallisations  of  metallic 
sulphides  in  the  quartzoso-metalliferous  vein  of  the  said  district. 

Aspect  scaly;  colour  apple-green.  Lustrous  and  minutely  crystal- 
line. The  powder  appears  under  the  microscope  to  consist  of  minute 
greenish  scales  or  crystalline  laminre  joined  together  in  a  spiral 
column.  The  crystalline  laminae,  usually  of  rounded  outline,  often 
exhibit  the  form  of  regular  hexagons.  When  very  thin,  they  are 
perfectly  transparent,  slightly  dichroic,  and  exhibit  faint  interference 
colours.  Hardness  about  1-5.  Density  2*8  to  2"9.  With  borax  the 
mineral  forms  a  bead,  reddish-yellow  while  hot,  changing  as  it  cools 
to  light  green,  and  finally  to  yellow.  Heated  in  a  closed  tube,  it  gives 
off  water,  turns  brown,  and  retains  that  colour  if  heated  to  redness 
on  platinum  foil.  Strong  hydrochloiMC  acid  attacks  it,  eliminating  at 
first  a  small  quantity  of  carbonic  anhydride,  and  on  prolonged  ebulli- 
tion decomposes  it  completely,  with  deposition  of  gelatinous  silica. 

Quantitative  analysis  of  several  specimens  showed  the  absence  of 
alkaline  bases  and  the  presence  of  traces  of  lime  in  a  few  specimens 
only.  The  (rhief  constituents  are  iron  in  the  ferrous  state,  alumina, 
silica,  and  magnesia.  By  quantitative  analysis  of  a  specimen  free 
from  lime,  Funaro  obtained  the  results  given  on  the  first  line  of  the 
following  table,  those  on  the  second  and  third  lines  having  been 
obtained  respectively  by  Erlenmeycr  and  Nies  (Rammelberg's  Hand- 
htich  der  Mineralogie,  i,  495). 


SiO.,. 

Al,03. 

FeO. 

FeoOj. 

MgO. 

CaO.     HoO. 

CO.,. 

23-69 

21-63 

34-33 

4-27 

4-82 

—      7-00 

4-12  = 

=  100-06 

25-72 

20-69 

27-79 

4-01 

11-70 

—    10-05 

—    - 

=    99-96 

23-67 

24-26 

29-41 

8-17 

1-75 

1-28     8-83 

1-01  = 

=    98-38 

Achiardi  in  his  Mineralogia  della  Toscana  (ii,  231)  mentions  this 
chlorite,  which,  with  reference  to  its  external  characters,  he  regards 
as  a  ripidolife,  and  especially  as  belonging  to  the  variety  called  aphro- 
siderite.  This  conclusion  is  in  accordance  with  the  analyses  above 
given.  The  constant  presence  of  carbonic  acid  in  this  aphrosiderite 
leads  to  the  idea  that  its  normal  composition  has  undergone  some 
alteration,  inasmuch  as  the  carbonic  acid  must  be  regarded  as  com- 
bined with  the  ferrous  oxide  or  the  magnesia,  and  not  as  entering  into 
the  cliloritic  molecule.  H.  W. 
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Mineralogical  Notices.  By  G.  Freda  (Gazzettn,  13,  498—499). 
— 1.  Green  Hnmites  from  Monte  Somma. — Lars^e  crystalline  afrains 
having  a  liffht  green  colour  and  viti'eons  Instre.  H.  6'5.  Sp.  gr. 
3'21.  Infusible  before  the  blowpipe;  loses  1"08  per  cent,  when 
strongly  heated.  II.  Cvpriferous  Variety  of  Pyroxene. — Irregular 
kidney-shaped  lumps  of  various  sizes,  having  a  fine  sky-hlue  colour, 
and  very  fine  granular  texture.  H.  6'5.  Sp.  gr.  3-19.  Melts  before 
the  blowpipe  to  a  glass  having  the  colour  of  turquoise  ;  its  powder, 
which  has  an  ashy  colour,  assumes  a  fine  roseate  tint  when  heated  in 
the  air.  III.  With  some  specimens  of  the  last-described  substance, 
there  occurs  a  colourless  hi^hlv  translucent  mineral,  having  a  dull 
glassy  lustre ;  hardness  a  little  less  than  that  of  fluorspar,  and 
sp.  gr.  =  3'05;  it  melts  before  the  blowpipe  to  a  limpid  g-lass. 
IV.  New  Case  of  Metamorpliism  of  Leudte. — In  certain  crystalline 
masses  from  Somma  there  occur,  in  the  mii^stof  a  mixture  of  melilite, 
niaenesia-mica,  and  pleonast,  large  scattered  nodules  of  leucite,  pre- 
senting the  singular  character  of  being  formed  of  a  white  opaque 
zone  enclosing  a  yellow^  glassy  nucleus  of  undecomposed  leucite. 

The  following  are  analyses  of  these  minerals  : — IV  a  is  the  white 
zone ;  h  the  same  deprived  of  calcium  carbonate ;  c  the  leucite 
nucleus. 

IV. 


T. 

TT. 

ITT. 

a. 

h. 

c. 

SiOn 

. . .      3517 

52-73 

46-70 

38-40 

42-61 

55-78 

F 

3-41 

. — 

— 

— 

— 

— 

CO, 

— 

. — 

— . 

4-27 

— 

— 

AI2O3    ... 

— 

1-06 

109 

20-18 

20-96 

22-12 

Fe.O,    ... 

— 

— 

— 

trace 

trace 

0-59 

CaO 

1-69 

24-18 

39-62 

26-83 

24-47 

— ■ 

MgO 

.  . .      54-83 

17-80 

13-38 

3-96 

4  28 

— 

FeO 

3  76 

4-22 

. — 

— 

— 

— 

CuO 

— 

0-94 

— 

— 

— 

— 

K,0 

— 

— 

— 

5-60 

6-49 

19-81 

98-86 

100-93 

100-79 

99-24 

98-81 

98-30 
H.  W. 

Alteration  of  Talc  into  Anthophyllite.  By  F.  A.  Genth 
{Jahrh.  f.  Min.,  1883,  2,  Ref.,  320— 321).— In  Penn.sylvania  unaltered 
olivine  rock  has  never  yet  been  found.  An  enstatite  rock  has,  how- 
ever, been  found  containing  small  grains  of  olivine.  It  is  best 
developed  at  Castle  Rock,  Delaware  Co.,  and  near  Wood's  chrome 
mine,  Lancaster  Co.  Grains  of  chromite  are  disseminated  thn  ush- 
out  all  the  olivine  rock,  and  throughout  the  serpentine  which  has 
resulted  from  the  alteration  of  this  rock.  Tliis  is  also  the  case  with 
a  talc  w^hich  occurs  near  Castle  Rock.  This  talc  has  a  sp.  gv.  of  2-789 
and  H.  =  2.     The  analysis  gave  : — 

SiOo.      Chromite.      CtoOs-      AI0O3.       NiO.       FeO.       MgO.      F.,0.      Total. 
62-48       0-20  0-13      0-59      0-16      4-95     27-60     4-81     IOu-92 
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It  is  now  converted  into  anthophyllite,  for  it  is  enveloped  bv  a 
radiated  fibrous  mineral,  which  encloses,  like  the  original  talc,  grains 
of  chromite.     Its  sp.  gr.  is  2"983.     The  analysis  gave  — 

SiOj.     AI2O3.    CroOa.     FeO.     MnO.     NiO.      MgO.     Na.O.     KjO.  H2O.    Total. 
56-88     2-45     trace     9-20     0-28     0-17     28-50    0-i8    0-03   2-28  99-97 

This  analysis  corresponds  with  that  of  the  anthophyllite  from  Her- 
mannschlag.  B.  H.  B. 

Talc,  Pseudomorphous  after  Magnetite.  Bv  F.  A.  Genth 
(Jahrb.f.  Mln.,  1883,  2,  Ref.,  321).— Near  Dublin, *in  Harford  Co., 
^Id.,  a  coarse  scaly  chlorite,  in  immediate  contact  with  talc  slate,  has 
disseminnted  through  it  numerous  small  octohedrons  of  talc  pseudo- 
morphous  after  magnetite,  an  alteration  which  has  never  been  observed 
before.  In  these  ciystals,  the  talc  scales  are  arranged  parallel  to  the 
octohedral  planes,  whilst  in  the  centre  there  is  occasionally  a  small 
nucleus  of  magnetite,  sometimes  associated  with  pulverulent  limo- 
nite.  B.  H.  B. 

Pyrophyllite  in  Anthracite.  By  F.  A.  Genth  (Jahrb.  f.  Mln., 
1883,  2,  Ref.,  323). — Pyrophyllite  has  recently  been  found  near 
Drifton,  Luzerne  Co.,  Pa.  It  is  found  in  the  stratification  planes  and 
fissures,  and  also  in  the  most  compact  anthracite.     Sp.  gr.  =  2-81. 

The  analysis  of  a  specimen  from  Cross  Creek  Colliery,  near  Drifton, 
gave : — 

SiO.,.         ALOs.         FePs.         HoO.         Total. 

65-77      29-36        0-12        4-85      lOO'IO 

B.  H.  B. 
Occurrence  of  Kaolin  in  North  Sweden.  By  A.  Lindstrom 
(Jahrb.  f.  Min.,  1883,  2,  Ref.,  365 — 366). — From  the  sketch  map  given 
V>y  the  author  it  may  be  seen  that  all  the  localities  at  which  kaolin  is 
found  are  situated  in  a  zone  11 — 16  km.  broad,  and  48 — 54  km.  long, 
Avhere  iron  gneiss  forms  the  adjacent  rock.  B.  H.  B. 

Alteration  of  Orthoclase  into  Albite.  By  F.  A.  Genth  (Jahrb. 
f.  Mm.,  1883,  2,  Ref.,  320). — In  the  gneiss  of  Upper  Avondale,  Dela- 
ware Co.,  Pa.,  druses  have  been  found  lined  with  crystals  of  albite, 
muscovite,  and  sometimes  with  beryl,  tourmaline,  and  calcite.  The 
(colourless  albite  crystals  form  a  coating  either  directly  above  flesh- 
coloured  orthoclase  or,  sometimes,  with  the  intermediate  development 
of  greyish- white  plagioclase.  Analyses  of  the  albite  (I)  and  the  flesh- 
coloured  orthoclase  (ll)  are  given.  In  some  instances  there  is,  between 
the  orthochase  and  albite,  a  greyish  felspar,  which  pi"oves  on  analysis 
(III)  to  be  a  mixture  of  albite  and  oligoclase,  the  oxygen  ratio  being 
1:3-1: 106.  At  the  same  locality  orthoclase  has  also  been  found  in 
colourless  crystals  (Analysis  IV)  and  in  a  white  cleavage  mass  (Ana- 
lysis V). 


vor,.  XLVi. 
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I. 

II. 

III. 

IV. 

V. 

SiO? 

. . .      68-52 

64  53 
19-64 
trace 

65-22 
21-44 

0-20 

65  84 
19-50 

65-03 

AloOa 

.  . .      19-44 

19-22 

Feo.Oa    

MnO 

— 

— 

trace 

— 

trace 

MgO    

— 

0-25 

— 

— 

— 

CaO 

— 

0-16 

2-07 

trace 

0-32 

BaO 

— 

— 

— 

0-08 

— 

Na.0    

. ..      11-42 

1-77 

9-36 

3-93 

1-71 

K2O 

0-65 

13-62 

1-16 

10-69 

14-18 

p,0, 

0-08 

Ignition    .  .  . 

— 

0  71 

0-58 

0-22 

0-13 

Total 

...    100-03 

100-68 

100-03 

100-26 

100-67 

Sd.  er 

2-604 

2-555 

2-620 

2-595 

2-572 

•^r   & 

B.  H.  B. 

Beryl  and  Allanite  from  Alexander  Co.,  N.C.  By  F.  A.  Genth 
(Jahrb.  f.  Min.,  1883,  2,  Ref.,  322).— The  analysis  of  a  beryl,  with  a 
sp.  gr.  of  2-703,  gave  the  folio-wing  results  : — 


SiOj. 

AI2O2. 

BeA- 

PeO. 

H.,0. 

Total. 

66-82 

18-60 

13-61 

0-22 

0-83 

100-08 

An   analysis   of  allanite,   -with    sp.   gr.  =  S'OOS,  from   tlie   same 
locality,  gave  : — 

SiO.2.        ALOa.  Fe203.      MnO.     (CeDiLa)203.      YA.  MgO.        CaO. 

32-05      22-93  1104      1-99         14-81         0-85  1-28      9-43 


NaoO.  KoO.  Ignition.  Total. 

0-54  0-20  3-64  98*76 


B.  H.  B. 


Occurrence  of  Gedrite  as  Essential  Constituent  of  certain 
Rocks.  By  H.  Sjogren  (Jahrb.  f.  Mm.,  1883,  2,  Ref.,  366—367).— 
Gedrite,  a  rhombic  anthophyllite  rich  in  alumina,  occurs  as  essential 
constituent  of  several  Scandinavian  rocks.  An  analysis  of  this  mineral 
from  Hilsen  gave  the  following  results  : — 


SiOo. 

AI0O3. 

FeO. 

MnO. 

CaO. 

MgO. 

Ignition. 

Total. 

43-92 

11-34 

16-81 

1-47 

3-02 

19-14 

1-68 

97-38 

The  alkalis  were  not  determined. 

An  amphibolite  schist  from  Hilsen,  near  Snarum,  was  found  on 
cxamin^ion  to  be  composed  half  of  gedrite  and  half  of  black  horn- 
blende ;  biotite,  apatite,  rutile,  and  magnetic  pyrites  occurring  as 
accessory  constituents.  B.  H.  B. 

The  Phyllites  of  the  Tyrolean  Alps.  By  A.  Pichler  (Jahrb.  f. 
Min.,  1883,  2,  Ref.,  366).  This  paper  gives  the  results  of  the  micro- 
scopic investigation  of  the  numerous  varieties  of  phyllite  (clay-slate) 
which  are  found  in  the  Tyrolean  Central  Alps.     Microscopic  tourma- 
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line  occurs  to  a  gi-eat  extent,  and  is  very  characteristic.     An  appear- 
ance similar  to  the  fluxion  structure  may  frequently  be  detected. 

B.  H.  B. 

Hornblende -diabase  from  G-raveneck.  By  A..  Strexg  {Jahrb. 
f.  Mill.,  1883,  2,  Ref.,  367 — 3G9). — This  diabase,  interesting  on 
account  of  the  large  amount  of  basaltic  hornblende  it  contains,  occurs 
at  Graveneck  near  Weilburg  on  the  Lahn. 

The  rock  is  of  a  blue  to  greenish-grey  colour.  The  analysis  of  the 
diabase  disseminated  through  it  gave  the  following  results^: — 

SiOg.      TiO.2.      AI2O3-      Fe^Og.      FeO.      CaQi      MgO.      Na.O.      H*0,.    Total. 
44-13    2-66      7-45       7-73       7-02    20-46  10-64     0-90    1-00    101-99 

Crystals  of  basaltic  hornblende  occur  more  rarely.  The  analysis  of 
pure  material,  -with  sp.  gr.  =  3- 25,  gave  : — 


SiOo. 

TiOo. 

AUOj.        FeoOg.        FeO.          CaO. 

MgO. 

K,0. 

41-35 

4-97 

13'4&      5-14       10-33       10-93 

Na.O.           HaP.           Total. 

2-io         0-48        100-84 

11-44 

0-62 

Among  the  otherminerals  disseminated  through  the  mass,  plkgioclase, 
iron-ore,  pyrites  and  apatite  may  be  mentioned.  The  iron  ore  is 
strongly  magnetic,  and  contains  17-81  per  cent,  of  TiO^.  In  conclusion, 
Senfter's  complete  analysis  of  this  rock  is  given  (this  Journal,  1873, 
738).  B.  H.  B. 

Diabase  rich  in  Apatite  from  Gra-\reneck.  By  A.  Streng 
(Jahrb.  f.  Mill.,  1883,  2,  Ref.,  369— 370).— This  diabase  occurs  at 
Graveneck..  It  contains  an  unusual  amount  of  apatite  columns  with 
the  forms  coP,  P,  OP,  ocP2.  The  composition  of  the  rock  is  in  other 
respects  quite  normal.     The  analyses  gave  the  following  results : — 


TiOo. 

SiOo. 

AI.O3.       FeoOa.       FeO. 

MnO. 

CaO.         MgO.       KoO. 

2-08 

46-53 

18-07      6-13       7-77 

0-30 

7-87      3-78      0-55 

Na,,0i 

H.,0.               CO2. 

P.05. 

Total. 

3-51 

2-17            0-51 

1-33 

100-60 

B.  H.  B. 

Nepheline  Rocks  from  the  Vogelsberg.  By  H.  Sommerlad 
(Jahrb.  f.  Mm.,  1883,  2,  Ref.,  372).— With  the  nephelinite  of 
^leiches,  a  btisalt  occurs  in  which  Ludwig  found  the  nephelinite  in 
the  fonn  of  veins  15  mm.  thick.  This  pix)ved  to  be  a  nepheline- 
basalt  (Analysis  I)  with  sp.  gr.  =  3-103.  The  nepheline-dolerite  of 
Gunzenau  occurs  in  blocks.  The  microscopic  examination  of  the 
rock  showed  it  to  have  the  normal  composition  of  a  nepheline^tephrite, 
with  dark  mica  and  some  olivine  as  accessory  coustituenks.  Sp.  gr. 
=  2-745.  The  analysis  gave  the  results  given  under  II.  The  phonolitos 
shown  on  the  geological  map  of  the  Grand  Duchy  of  Hesse,  near 
Salzhausen  and  Herchenhain,  appear  to  be  trachytoid  phonolites  poor 
in  neplieline,  whilst  those  near  Wohnfeld  and   Wennigs  are  basalts 

tt  2 


2 70  ABSTRACTS  OF  CHEMICAL  PAPERS. 

■with  A  very  coarsely  granular  'Structure  and  light  colour.    An  analysis 
of  the  r<ock  from  Ziegenhais,  near  W.oihnield,  is  given  (III). 


SiOj.        M2O3. 

Fe.Os. 

EeO. 

CaO. 

MgO. 

Kp. 

I.. 

42-37        8-88 

11-26 

7-80 

10-93 

1301 

1-21 

ir. . 

,      49-35       11-50 

6-54 

9-93 

5-92 

3-61 

2-43 

TIL  . 

.55-70      14-55 

1-68 

10-71 

6-91 

5-81 

0-51 

NajO. 

H2Q. 

TiOa. 

P2O5. 

Total. 

I.  . 

4-51 

0-34 

1-55 

0-21 

102-07 

11.  . 

7-01 

0-91 

— 

1-41 

98-41 

III.   . 

412 

•0-59 

0-20 

0-88 

101-66 
B.  H. 

B. 

Phonolites  of  Elfdalen.  By  A.  E.  Tornebohm  (Jahrb.  f.  31m., 
1883,  2,  Ref.,  370 — 371). — ^The  author  has  discovered  three  veins  of 
the  so-called  phonolite  of  Elfdalen  traversing  porpyhyry  and,  perhaps, 
also  sandstone  at  Heden,  in  Dalavne.  The  new  material  allowed  a 
more  exact  petrographical  examination  than  has  been  the  case, 
hitherto.  The  ground-mass  is  finely  granular  and  crystalline,  and  is 
composed  of  felspar,  cancrinite,  nepheline,  aegirine,  titanite,  and 
apatite  ;  whilst  felspai-  and  cancrinite  occur  in  porphyritic  crystals. 
The  felspar  is  orthoclase,  microcline^  and  plagioclase.  The  cancrinite 
is,  when  fresh,  coloui-less  and  perfectly  clear,  but  alters  into  a  brick- 
red  and  almost  opaque  mass,  which  was  formerly  thought  to  be 
felspar  converted  into  zeolite.  For  the  rock,  the  author  proposes  the 
name  Cancrinite-aegirine-syenite.  This  is  not  only  the  first  time 
that  cancrinite  has  been  found  in  Sweden,  but  also  the  first  time  that 
cancrinite  has  been  proved  to  be  an  essential  constituent  of  a  rock. 

B.  H.  B. 

Analysis  of  a  Meteorite  -which  fell  at  Alfianello  on  the 
13th  of  February,  1883.  By  G.  Cavazzi  (Gazzetfa,  13,  492).— The 
anlaysis  of  this  meteorite  gave  45-1  per  cent.  SiO-j,  3-7  S,  26-38  MgO, 
19-8  Fe  ({IS  sulphide,  phosphide,  silicate,  and  metallic),  perceptible 
traces  of  phosphorus,  nickel,  and  sodium,  scarcely  perceptible  traces  of 
potassium,  aluminium,  calcium,  manganese,  and  copper.         H.  W. 

Meteorite  of  Alfianella  By  W.  Flight  (Froc.  Boy.  Soc,  35, 
258 — 260). — In  this  paper  an  analysis  is  given  of  a  meteorite  which 
fell  on  February  16th,  1883,  at  Alfianello,  in  the  district  of  Vero- 
lannova,  in  the  province  of  Brescia,  Italy.  The  fall  was  accompanied 
by  a  loud  detonation  heard  in  the  neighbouring  provinces. 

In  structure,  the  meteorite  belongs  to  the  group  sporadosideres 
oligosideres,  and  resembles  aumalite,  being  nearly  identical  with  the 
meteorite  of  New  Concord,  Ohio. 

It  was  finely  granular.,  containing  disBeminafced.  metallic  grains  ;  its 
sp.  gr.  was  3-47  to  3-5. 

On  analysis,  the  following  numbers  were  obtained  : — 

Troilite 6-919 

Nickel  iron  2-108 

Soluble  silicate    50-857 

JnsQluble  silicate 40-1 16 
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The  soluble  silicate  contaiiied  tlte  fallowings  constittieiits  : — 

Silica.,, 35'ia 

Ferroua  oxide  .......  ^ ,.. .  51  •43 

Alumina    .. . ... , ,        1"518 

Lime  , , 4'64j4 

Magnesia 7-269' 

And  the  insoluble  silicate  had  the  composition — 

Silica — 56"121 

Ferrous  oxide 13'397 

Ghi'omic  oxide 8"281 

Lime. 6' 712 

Magnesia 17263 

From  the  results,  it  appears  not  improbable  that  this  latter  portion 
contains  some  tridymite.  V.  H.  V. 
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Physical  Properties  of  Petroleums.  By  S,  Pagliani  (Gazzetla, 
13,  4i.).5). — Mendelejeff  found,  for  the  petroleum  of  Baku,  a  very 
simple  relation  between  the  densities  and  boiling  points  of  the  several 
fractions,  represented  by  the  equation  d  =:  a  +  bt,  in  which  a  and  b 
are  constants,  the  values  of  which  have  to  be  determined  by  experi- 
ment for  different  intervals  of  temperature  and  for  different-kinds  of 
])etroleum  in  the  same  intervals.  For  the  fractions  of  Baku  petro- 
leum boiling  at  100—180°,  Mendelejeff  found  d  =  669-5  +  OSOf,  and 
ior  the  interval  180 --240°,  d  =  7]  2' 9  -f  0'56f,  the  density  of  water  at 
15°  being  taken  as  1000.  For  the  petroleum  of  Montechino  near 
Montanaro  (Piacenza),  the  author  fi'nds  the  following  relations: — 

t  ..  60—69°  90—100°  130—200°  200—250° 

d  . .       504-8  +  2-42t    593-1  +  1-68^     704-7  +  0-61t    668-2  +  0-81/ 

'I'hese  densities  are  somewhat  greater  than  those  found  by  Mendelejeff 
for  the  Russian  petroleum.  H.  W. 

Dibromodinitromethane.  By  S.  M,  Losanitsch  (Ber.,  16,  2730 
— 2731). — The  author  gives  analytical  data  showing  that  the  com- 
pound which  he  described  as  dibromodinitromethane  is  not  a  mixture 
of  monobromodinitromethane  and  carbon  tetrabromide,  as  Kachler 
and  Spitzer  (Ber.,  15,  471 ;  16,  51)  assume.  W.   C.  W. 

Conversion    of  Fulminates    into    Hydroxylamine.      By  A. 

Steinee  (Ber.,  16,  2419 — 2420). — In  a  former  communication  (Abstr., 
1883,   1074)    the  author  has   shown    that    mercury  fulminate   yields 
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hydroxylamine  when  treated  with  hydrochloric  acid ;  a  quantitative 
examination  of  this  reaction  shows  that  both  the  nitrogen-atoms  of 
the  fulminate  are  converted  into  hydroxylamine,  lending  additional 
support  to  the  hypothesis  that  fulminic  acid  is  an  isonitroso-com- 
pound,  having  the  formula  HO.NC  '.  CN.OH.  Moreover,  in  mercury 
fulminate,  the  mercury  can  be  replaced  by  acid  radicles,  by  acting 
upon  it  with  acetic  or  benzoic  chlorides,  and  the  author  hopes  to 
obtain  a  further  clue  to  the  constitution  of  fulminic  acid  fi-om  a  study 
of  the  compounds  formed.  P.  P.  B. 

Absorption  of  Ammonia-gas  by  Alcohols.  By  S.  Pagliani  and 
PjMO  (Gazzetta,  13,  278). — It  has  been  shown  by  one  of  the  authors, 
in  conjunction  with  Nacari,  that  ammonia-gas,  unlike  the  majority  ob" 
gaseous  bodies,  is  more  soluble  in  watei'  than  in  ethyl  alcohol.  The 
present  paper  contains  the  details  of  similar  expei'iments  with 
normal  propyl  and  isopropyl  alcohols,  leading  to  the  following  con- 
clusions : — 

1.  Ammonia-gas  is  much  more  soluble  in  water  than  in  the  alcohols 
mentioned. 

2.  Ammonia-gas,  within  the  limits  of  pressure  observed  (417  to 
734  mm.),  does  not  conform,  in  its  absorption  by  these  alcohols,  to 

Henry's  law,  the  v£iluesof  a,  -^-  not  being  constant,  but  tending  at 

any  given  temperature  to  diminish  with  increase  of  pressure, 
behaving  indeed  in  this  respect  as  with  water. 

•3.  At  equal  pressure,  as  for  all  other  gases,  the  coefficient  of  solu- 
bility of  ammonia-gas  increases  with  diminution  of  temperature. 

4.  At  equal  temperatures  .and  pressures,  the  coefficient  of  solubility 
(at  least  for  these  three  alcohols)  diminishes  as  the  molecular  weight 
of  the  alcohol  increases.  H,  W. 

Action  of  Polyhydric  Alcohols  on  Borax.  By  W.  R.  Dunstan 
(Pharm.  Journ.  [3],  14,  41 — 44). — The  author  has  previously  shown 
i^Pharm.  Jotirn.  [3],  1325)  that  when  certain  polyhydric  alcohols, 
mannitol,  erythrol,  glycerol,  saligenol,  pyrogallol  and  guaiacol  as  well 
as  dextrose,  levulose,  lactose,  and  mycose,  are  added  in  aqueous  solu- 
tion to  a  moderately  strong  solution  of  sodium  pyroborate,  they  produce 
tin  acid  reaction  in  this  alkaline  liquid  ;  this  acid  solution  becomes 
alkaline  when  largely  diluted  with  water  or  when  heated,  in  which 
case  the  liquid  becomes  acid  again  on  cooling.  If  much  more  of  the 
substance  is  added  than  is  necessary  to  produce  a  distinctly  acid  reac- 
tion, no  change  is  effected  by  heat  or  by  dilution.  These  effiscts  are 
not  well  defined  when  litmus  is  employed  as  an  indicator,  but  are  very 
distinct  with  phenolphthale'in.  Glycocine,  which  has  many  reactions 
in  common  with  the  above  compounds,  does  not  react  in  this 
way.  In  the  present  pajjer,  the  general  reaction  which  gives  rise  to 
the  above  resiilts  is  investigated.  The  action  of  glycerol  on  sodium 
pyroborate  has  been  examined  by  Senier  and  Lowe  {Pharm.  Journ. 
[3],  8,  819),  who  concluded  that  boric  acid,  and  a  more  basic  sodium 
borate  were  formed,  but  were  unable  either  directly  or  indirectly  to 
isolate  the  free  boric  acid.      The  author  shows  that  when  anhydrous 
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<,'lycerol  and  anhydrous  sodium  pyroborate  are  heated  together  at 
120°,  water  is  given  off,  and  on  extracting  the  mass  with  ether  an 
uncrystallisable,  extremely  deliquescent  body  is  obtained,  which 
impai'ts  a  green  tinge  to  the  Bunsen  flame.  It  was  not  appreciably 
acid  in  reaction,  bnt  became  so  on  adding  a  small  quantity  of  water, 
when  a  crystnlline  mass  was  formed  and  recognised  as  boric  acid. 
This  aqueous  solution  also  contained  glycerol.  The  original  mass, 
after  being  extracted  with  ether,  contained  sodium  metaborate. 
Thus  the  action  of  anhydrous  glycerol  on  anhydrous  sodium  pyro- 
borate yields  ^/?/ceroZ-6orm,  (C3H5BO3),  and  sodium  metaborate;  the 
former  compound  is  decomposed  by  water  yielding  boric  acid  and 
regenerating  glycerol,  hence  the  acidity  which  is  produced  when 
aqueous  solutions  of  sodium  pyroborate  and  glycerol  are  mixed.  The 
above  reactions  are  represented  thus  : 

2C3H5(OH)3  +  2N'aBOo,B.,03  =  2C3H5BO3  +  2NaB0o  +  SH^O. 

As  water  itself  is  a  product  of  this  decomposition,  the  reaction  is 
never  complete,  except  at  high  temperatures,  owing  to  the  partial 
conversion  of  the  glycerol-borin  into  boric  acid,  thus :  C3H3BO3  + 
3H.,0  =:  C3H5(OH),  +  H3BO3.  In  aqueous  solution,  the  reaction  is 
2C3H5(OH)3  +  (2NaBOo,B,03)  +  SH.O  =  2NaB02  +  2H3BU3  + 
2C3H5(OH)3.  The  action  of  mannitol  on  sodium  pyroborate  has  been 
studied  by  Klein  (Bull.  80c.  Chim.,  29,  359),  who,  by  precipitating 
aqueous  solutions  of  these  compounds  with  alcohol,  obtained  a  sub- 
stance which  was  not  fully  examined,  but  was  supposed  to  be  a 
conjugate  acid.  In  a  similar  manner  Klein  obtained  a  barium 
biboromannitate.  The  author  points  out  that  Klein's  investigation 
deals  only  with  a  secondary  reaction,  owing  to  the  influence  of  the 
water  employed  in  his  experiments.  By  the  action  of  anhydrous 
mannitol  on  anhydrous  sodium  pyroborate  at  140°,  a  mass  was 
obtained  which  yielded  to  etlier  a  substance  crystallising  with  difficulty 
in  feathery  tufts  and  giving  a  vivid  gi-een  flame  reaction.  This  body 
was  easily  soluble  in  absolute  alcohol,  the  solution  being  but  faintly  acid, 
although  the  aqueous  solution  was  strongly  so,  and  gave  the  reaction 
for  boric  acid  and  for  mannitol.  The  mass  which  had  been  extracted 
by  ether  contained  sodium  metaborate.  These  experiments  indicate 
that  mannitol  decomposes  sodium  pyroborate  in  a  manner  similar  to 
glycerol.  The  action  of  dextrose  and  levulose,  when  heated  with 
anhydrous  sodium  pyroborate,  was  also  examined,  and  in  each  case  a 
substance  was  extracted  by  ether  giving  a  green  flame  reaction,  whilst 
the  residue  contained  sodium  metaborate. 

The  nature  of  the  primary  reaction  between  sodium  pyroborate  anil 
glycerol,  mannitol,  dextrose,  and  levulose  having  been  thus  deter- 
mined, it  was  found  by  further  experiments  that  the  change  from 
acidity  to  alkalinity,  occasioned  by  heat  in  aqueous  solutions,  was  due 
to  the  dissociation  of  the  undecomposcd  sodium  pyroborate  and  meta- 
borate. When  boric  acid  or  other  acid  is  added  to  an  aqueous  and 
therefore  partially  decomposed  solution  of  sodium  meta-  or  pyro- 
borate, until  the  liquid  is  faintly  acid,  alkalinity  is  reproduced  by  the 
addition  of  more  water  as  this  further  decomposes  these  salts,  liber- 
ating alkali  in  quantity   more   than  sufficient  to  neutralise  the  acid. 
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The  same  i*esult  is  obtained  when  the  faintly  acid  liquid  is  heated,  hut 
the  acidity  is  reproduced  as  the  solution  cools.  W.  R.  D. 

Synthesis  of  Lecithin.  By  F.  Hundeshagen  (/.  fr.  Chem.  [2], 
28,  219— 2-55).— As  Diaconow  has  stated  that  lecithin  splits  up  into 
neurine  and  disterylglycerolphosphoric  acid  on  treatment  with 
dilute  sulphuric  acid,  the  first  step  towards  the  synthesis  of  lecithin 
was  to  prepare  this  acid,  which  can  exist  in  two  isomeric  forms: 
(CH..OSt)o.CH.O.PO(OH),  or  CH,(OSt).CH(OSt).CH,.O.PO(OH)„ 
where  St  =  CO.CnHas.  Two  general  methods  seemed  to  be  adapted 
for  this  purpose,  namely,  substitution  of  the  hydroxylic  hydrogen  in 
glycerolphosphoric  acid  by  stearyl,  or  the  union  of  phosphoric  acid 
with  a  glyceryl  stearate.  From  the  readiness  with  which  glycerol- 
phosphoric acid  decomposes,  experiments  based  on  the  first  method 
did  not  yield  the  desired  result,  although  they  gave  rise  to  some  new 
compounds  which  are  described  further  on. 

Amongst  the  reactions  founded  on  the  second  method,  the  action  of 
phosphoric  acid,  tribasic  potassium  phosphate,  and  phosphorus  oxy- 
chloride  on  tristeariu  all  failed  to  form  the  distearyl  acid,  but  better 
results  were  obtained  with  distearin. 

Monostearin  was  prepared  by  heating  stearic  acid  with  anhydrous 
glycerol  (2'5  parts)  in  sealed  tubes  at  200 — 220°  for  about  40  hours  ; 
and  the  upper  layer  consisting  of  the  crude  monostoarin  was  purified  by 
I'epeated  crystallisation  from  alcohol  and  ether.  It  melts  at  60 — 62°, 
and  is  vei'y  soluble  in  warm  alcohol  and  ether.  The  distearin  was 
prepared  by  heating  molecular  weights  of  stearic  acid  and  crude 
monostearin  in  a  retort  at  150 — 180°,  until  the  water  which  distilled 
over  was  that  which  should  have  been  eliminated  theoretically ;  it  is 
advisable  to  somewhat  increase  the  temperature  (to  200°)  towards  the 
end  of  the  reaction.  To  purify  the  crude  product,  it  is  first  heated  with 
absolute  alcohol  (50—  60  parts),  when  the  gi-eater  part  of  the  distearin 
remains  undissolved,  and  nearly  all  the  rest  is  deposited  as  the  liquid 
cools;  the  monostearin  and  stearic  acid  remain  in  solution.  The 
distearin  is  then  dissolved  in  hot  light  petroleum,  agitated  with 
calcium  hydroxide  to  remove  the  last  traces  of  stearic  acid,  and  the 
distearin  which  separates  on  cooling  is  repeatedly  recrystallised  from 
light  petroleum  until  its  melting  point  is  constant  at  76'5°.  It  crys- 
tallises from  hot  alcohol,  in  which  it  is  but  sparingly  soluble  (1  :  150) 
in  tufts  of  glistening  needles.  From  ether,  petroleum,  benzene,  &c., 
in  which  it  is  far  more  soluble,  it  separates  in  compact  nodules  built 
up  of  slender  needles. 

Although  there  appeared  to  be  another  isomeric  distearin  in  the 
mother-liquors,  as  well  as  other  easily  soluble  compounds,  the  author 
was  unable  to  isolate  them,  and  therefore  confined  his  investigations 
to  the  derivatives  of  the  distearin  just  described,  which  he  calls 
«-distearin. 

Ammoniani  distearyl  glycerol,  C3H5(OSt)2.0NH4,  is  obtained  as  a 
voluminous  precipitate  consisting  of  thin  prismatic  crystals  on  passing 
dry  ammonia  into  a  warm  ethereal  solution  of  distearin.  It  is  some- 
what unstable,  losing  part  of  its  ammonia  on  exposure  to  the  air,  and 
the  whole  at  100 — 120°.     The  corresponding  sodium  compound  seems 
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to  be  formed  on  treating  a  benzene  solution  of  distearin  witli  sodium  ; 
the  metal  dissolves,  with  evolution  of  hydrogen,  and  the  liquid 
gradually  becomes  changed  into  an  opalescent  gelatinous  mass. 

Acetyl  disfearyl  ghjcerol  is  formed  when  distearin  is  heated  with 
acetic  anhj^dride,  acetic  acid,  and  metaphosphoric  acid  at  120°;  no 
doubt  acetic  anhydride  alone  with  distearin  would  give  the  same 
result.  After  being  purified  by  crystallisation  from  alcohol,  it  melts  at 
28 — 30°.  It  does  not  crystallise  well,  and  decomposes  when  strongly 
heated. 

a-Distearylglycerolplios'phoric  Acid.  —  This  acid  is  formed  when 
distearin  is  heated  with  elliylphosphoric  acid,  metaphosphoric  acid, 
or  phosphoric  anhydride.  The  best  method  is  to  heat  the  distearin 
with  about  its  own  weight  of  phosphoric  anhydride  for  some  hours  at 
100 — -110°  :  the  product  is  macerated  under  alcohol,  digested  for 
some  time  with  warm  alcohol  to  remove  adhering  phosphoric  acid, 
and  finally  collected  and  washed  with  cold  alcohol.  The  residue  con- 
taining distearin  and  the,  glycerol  acid  is  now  exti'aeted  with  hot 
alcohol,  and  excess  of  finely  powdered  sodium  hydroxide  is  added  to 
the  hot  solution,  vvhen  carbonic  anhydride  is  evolved,  and  the  sodium 
salt  of  the  acid  separates  ;  this  is  collected  at  once  and  washed  with 
hot  alcohol.  In  the  washings  there  is,  besides  sodium  stearate  and 
ethyl  stearate,  a  readily  soluble  sodium  salt  of  an  acid  containing 
])ho.sphorus,  probably  an  isomeric  distearylglycerolphosphoric  acid  ; 
this  crystallises  in  scales  melting  at  about  60°.  The  crude  sodium 
salt  above  mentioned  is  purified  by  repeated  recrystallisation  from 
light  petroleum.  The  free  acid  may  be  obtained  from  this  by  dis- 
solving it  in  a  little  warm  acetic  acid,  decomposing  it  with  dilute 
sulphuric  acid,  collecting  the  acid  which  is  deposited  in  a  flocculent 
state,  and  purifying  it  by  solution  in  ether  and  evaporation.  The 
acid  is,  however,  more  conveniently  prepared  from  the  ammonium 
salt  obtained  by  passing  ammonia  into  a  warm  petroleum  solution  of 
the  crude  acid,  collecting  the  crystalline  precipitate,  and  washing  it 
with  hot  alcohol ;  when  this  is  heated  at  130 — 140°  for  some  time, 
ammonia  is  given  oif,  and  the  free  acid  is  left.  It  crystallises  from 
its  solutions  as  a  fatty  mass  consisting  of  minute  needles,  which  soften 
at  55°  and  melt  at  62"5°.  It  is  easily  decomposed  when  heated  with 
dilute  acids.  The  author  has  pi-epared  and  described  the  potassium, 
.sodium,  ammonium,  calcium,  ferrons,  ferric,  copper,  lead,  silver,  and 
7nercury  salts  of  the  a- distearylglycerolphosphoric  acid.  Both  the 
acid  and  its  salts  burn  with  a  green-edged  flame  when  strongly  heated. 

ac-DistearyliilyceroIphofphorio  chloride  is  formed  when  distearin 
f4  parts)  is  iieattd  with  phosphorus  oxychloride  (1  part)  ;  hydro- 
chloric acid  is  evolved,  and  a  very  dark-brown  liquid  is  left;  this  is 
first  freed,  as  far  as  possible,  from  hydrochloric  acid  and  excess  of  oxy- 
chloride by  a  cuiTent  of  warm  air,  then  taken  up  with  ether,  and  the 
ethereal  solution  mixed  with  about  twice  its  volume  of  absolute  alco- 
hol, when  dark-brown  impurities  are  thrown  down  and  are  removed 
by  filtration.  The  ethereal  solution  is  evaporated  in  a  vacuum,  and 
the  crystalline  crusts  which  form  again  dissolved  in  a  little  ether  and 
evaporated.  The  colourless  crystals  of  the  chloride  obtained  in  this 
way  are  very  soluble  in  most  menstrua,  melt  at  24°,  and  are  somewhat 
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hyoToscopic.  It  is  very  readily  decomposed  ;  witli  water  at  the 
ordinary  temperature,  it  yields  stearic  acid,  glycerolphosphoric  acid, 
and  hydrochloric  acid,  but  no  distearylglycerolphosphoric  acid. 

When  distearylglycerolphosphoric  acid  is  warmed  with  a  slight 
excess  of  neurine  carbonate  in  alcoholic  solution,  and  then  evaporated, 
an  indistinctly  crystalline  hygroscopic  mass  is  left,  which  is  easily 
soluble  in  water,  alcohol,  and  ether.  The  neutral  neurine  distearyl- 
glycerolphosphate  crystallises  from  the  last-mentioned  solvents  in 
minute  needles.     The  acid  distearylglycerolphosphate, 

C3H5(OSt)2.0.PO(OH).ONMe..C,H4.OH, 

is  obtained  by  mixing  neurine  and  the  acid  in  proper  proportions  in 
alcoholic  solution  and  evaporating.  Its  properties  differ  entirely  from 
those  of  lecithin,  so  that  these  are  isomeric  compounds. 

The  author  then  gives  an  account  of  some  neurine  compounds.  The 
liydrocliloride  is  dimoi'phous,  crystallising  in  long  needles  and  in  thin 
rhombic  plates.  The  iodide  of  the  hydrochloride,  ClNMe2.C2H4l, 
obtained  by  the  action  of  strong  hydriodic  acid  on  the  hydrochloride, 
separates  from  hot  solutions  in  prisms,  and  from  cold  in  rhombic 
plates.  The  iodide  of  the  hydriodide  forms  thin  iridescent  plates. 
The  platinochloride  is  trimorplious,  crystallising  in  large  orange- 
coloured  prisms,  in  red-brown  rhombic  plates,  and  in  regular  octo- 
hedrons  ;  both  the  other  forms  gradually  change  into  the  rhombic 
plates.  This  change  can  be  easily  seen  under  the  microscope,  and  a 
detailed  description  of  the  best  methods  of  observing  it  is  given. 

The  platinochlorides  of  other  two  bases  formed  during  the  prepara- 
tion of  neurine  are  also  described ;  one  of  these  the  author  believes  to 
be  an  amine,  the  other  a  higher  homologue  of  neurine. 

In  an  appendix,  some  substances  which  have  been  prepared  in  the 
course  of  this  research  are  described. 

By  the  action  of  metaphosphoric  acid  at  120 — 150"  on  distearin 
that  was  not  quite  pure,  the  sodium  salt  of  an  acid  containing  stearyl 
and  phosphoric  acid  was  obtained  ;  it  is  easily  soluble  in  water,  and 
crystallises  in  needles  which  melt  at  about  35°.  The  sodium  salt  is 
insoluble  in  alcohol,  but  soluble  in  ether,  and  very  soluble  in  water. 
It  is  possibly  a  monostearylglycerol phosphoric  acid  derived  from 
monostearin  existing  as  an  impurity  in  the  distearin. 

Another  sodium  salt,  insoluble  in  water,  was  obtained  by  treating 
ethyl  phosphate  with  distearin  in  alcoholic  solution,  distilling  off  the 
residue,  and  converting  the  acids  into  sodium  salts.  The  sodium  salt 
is  almost  insoluble  in  water  and  ether,  but  easily  soluble  in  aqueous 
alcohol,  and  crystallises  in  microscopic  scales. 

MonostearyUvjhjcernl,  C3H5(OH)(OSt). 0.0,115(011)2,  was  prepared 
by  heating  stearic  acid  and  glycerol  at  230 — 250°.  It  is  very  soluble 
in  ether  and  in  hot  alcohol,  crystallising  from  the  latter  in  microscopic 
plates  which  melt  at  about  30°. 

Normal  glyceryl  phnsphate,  C3H5 :  PO4,  seems  to  be  formed  when 
glyceryl  tribromide,  CsHsBra,  is  treated  with  normal  silver  phosphate. 
A  syrupy  substance  is  obtained  which,  when  heated  with  water, 
vields  glycei'olphosphoric  acid.  The  normal  phosphate  seems  to  be 
decomposed  in  a  somewhat  similar  manner  by  treatment  with  alcohol, 
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for  when  glyceryl  tribromide  is  heated  afc  200°  with  silver  phos- 
phate and  absolnte  alcohol,  two  isomeric  diethT/lgh/cerolphosjjhoric  acidx 
are  formed,  apparently  CH,(0Et).CH(0Et).CH2.0.P0(0H)o  and 
(CH2.0EtX..CH.O.PO(OH)2.  The  contents  of  the  tubes  are  filtered 
from  silver  bromide,  the  alcohol  removed  by  distillation,  and  the 
syrupy  residue  dissolved  in  water  and  saturated  with  barium  carbon- 
ate. On  concentrating  the  clear  solution  and  adding  alcohol,  the 
barium  salts  are  precipitated ;  these  ni;iy,  to  a  certain  extent,  be  sepa- 
rated by  carefully  evaporating  the  aqueous  solution  of  this  precipi- 
tate ;  the  barium  salt  of  one  of  the  acids  thus  separates  as  a  white 
granular  precipitate,  whilst  the  amorphous  barium  salt  of  the  other 
acid  remains  in  solution.  C.  E.  G. 

Behaviour  of  Dextrose  with  Ammoniacal  Alkaline  Silver 
Solution.  EyB.  TOLLENS  (Landw.  Versuchs.-Stat.,  29,  302 — 395). — 
With  silver  solution  containing  0'024  gram  Ag  to  the  cubic  centi- 
meter, and  prepared  with  equal  quantities  of  silver  nitrate  and  caustic 
soda  dissolved  in  <^xcess  of  ammonia,  dextrose  reduces  12  atoms  of 
silver:  the  reaction  seems  to  follow  the  equation  CeHijOs  +  60  = 
GCHoOq,  formic  acid  being  the  chief  product.  The  author  discusses 
the  bearings  of  this  reaction  on  the  constitution  of  dextrose,  and 
infers  that  it  does  not  contain  either  an  aldehyde  or  ketone  group. 

J.  K.  C. 

A  New  Saccharin  from  Milk-sugar.  By  H.  Kiliani  {Ber.,  16, 
2625 — 2629). — By  the  action  of  lime  on  milk-sugar  and  on  maltose, 
Cuisinier  {Monit.  Scient.,  1882,  520)  obtained  the  lime  salt  of  a  lactone, 
CsHioOs,  which  he  named  isosaccharin  to  distinguish  it  from  Peligot's 
saccharin.  In  preparing  large  quantities  of  isosaccharin,  the  authoi- 
has  discovered  a  new  saccharin  {metasaccharin) .  1  kilo,  milk-sugar 
is  dissolved  in  9  litres  of  water,  450  grams  of  calcium  hydrate  added  to 
the  cold  solution,  and  the  whole  allowed  to  stand  for  six  weeks  with 
repeated  agitation;  the  clear  brown  solution  is  separated  by  a  syphon, 
saturated  with  carbonic  anhydride,  and  heated  to  boiling.  On  evapo- 
rating the  filtrate  to  about  2  litres,  an  abundant  separation  of  calcium 
isosaccharylate  takes  place,  and,  after  24  hours,  is  filtered  ofl'  and 
wa.shed  with  cold  water.  After  leaving  a  portion  of  the  filtrate  for 
several  months  in  a  closed  bottle,  a  crystalline  layer  separated  at  the 
bottom,  whilst  mould  formed  on  the  surface  of  the  liquid,  and  on 
purifying  the  crystals,  a  calcium  derivative  was  obtained  very  sparingly 
.soluble  in  cold  water  and  crystallising  in  nodules  or  hard  crusts  con- 
sisting of  microscopic  prisms.  It  is  the  calcium  compound  of  a  new 
.saccharinic  acid,  its  formula  being  (C6Hn06)2Ca  +  2H2O ;  it  loses  its 
water  of  crystallisation  at  120 — 130°.  On  decomposing  its  solution 
with  oxalic  acid  and  evaporating  the  filtrate,  moderately  large  colour- 
less rhombic  crystals  of  metasacchariti  are  obtained,  having  a  slightly 
bitter  taste,  and  showing  a  perfectly  neutral  reaction.  Its  formula  is 
CeHioOs,  but  its  properties  are  very  different  from  those  of  Peligot's 
sacchai'in  and  Cuisinier's  isosaccharin;  it  crystallises  in  the  rhombic 
system  :  a  :  b  :  c  =  06236  :  1 :  8988.  Its  aqueous  solution  is  laevorota- 
tory  [a]i,  =  — 484,  whilst  saccharin  and  isosaccharin  are  dextroro- 
tatory.    It  softens  at  135°,  becomes   completely  licjuid   at   142°,  and, 
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after  resolidify  ins:,  melts  at  141—142°.  It  dissolves  readily  in  cold 
water,  its  solubility  being  intermediate  between  that  of  isosaccharin 
and  of  saccharin  ;  the  solution  becomes  acid  on  standing,  probably 
through  the  formation  of  metasaccharinic  acid.  It  is  readily  soluble 
in  alcohol,  very  sparingly  in  ether.  Like  saccharin  and  isosaccharin, 
it  yields  salts  of  the  corresponding  saccharinic  acid  by  boiling  with 
metallic  oxides  or  carbonates;  the  copper  salt,  (CeHnOejaCu  +  2H2O, 
forms  greenish  wart-like  clusters  of  microscopic  scales.  On  repeating 
the  experiment,  the  author  finds  that  calcium  metasaccharin  is  a 
constant  product  of  the  action  of  lime  on  milk-sugar.         A.  K.  M. 

Elementary  Composition  of  Wheat-starch,  and  the  Action 
of  dilute  Acetic  Acid  on  Starch.  By  L.  Schulze  (/.  pr.  Chem. 
[2],  28,  311 — 338). — -The  author  has  examined  wheat-starch  in  the 
manner  detailed  by  F.  Salomon  in  his  paper  on  potato-starch  (Abstr., 
1882,  1183),  for  the  purpose  of  satisfactorily  deciding  whether  the 
formula  C30H62O31,  given  by  Naegeli,  is  correct.  The  results  point 
conclusively,  in  the  author's  opinion,  to  the  formula  CeHioOs.  Wheat- 
starch  carefully  washed  first  with  dilute  caustic  soda,  then  with  dilute 
hydrochloric  acid,  afterwards  with  water,  and  finally  air  dried,  was 
found  to  consist  of  79"€96  per  cent,  pure  starch,  20"143  per  cent, 
water,  0'0*J1  per  cent,  ash,  and  1"1  per  cent,  insoluble  residue.  Four 
series  of  ex])eriments  were  carried  out.  I.  The  conversion  of  the  starch 
by  hydrochloric  acid  (the  reaction  is  incomplete  with  sulphuric  acid) 
and  estimation  of  the  resulting  dextrose  by  a  copper  salt  (Allihn's 
method)  ;  100  parts  absolutely  pure  starch  (or  127  parts  air  dried) 
gave  110'986  parts  dextrose,  whilst  theory  requires  111*1  parts  for  the 
formula  CeHieOs.  II,  The  conversion  by  hydrochloric  acid  and  esti- 
mation of  the  dextrose  by  the  sp.  gr. ;  the  average  of  four  determina- 
tions gave  111"4  parts  dextrose  per  100  parts  chemically  pure  starch. 
III.  The  conversion  by  hydrochloric  acid  and  the  observation  of  the 
rotatory  power  of  the  resulting  dextrose  solution ;  the  average  of 
four  determinations  gave  lir85  per  cent,  dextrose  per  100  parts  pure 
starch.  IV.  The  elementary  analysis  of  the  purified  air-dried  starch, 
calculated  from  the  amount  chemically  pure  starch  contained  ;  the 
average  of  six  combustions  agi-ees  with  the  formula  CbHioOs. 

Little  being  known  of  the  action  of  dilute  acetic  acid  on  starch,  and 
that  little  being  of  a  contradictory  nature,  a  number  of  experiments 
on  various  starches  with  various  strengths  of  acid  were  made.  The 
best  results  were  obtained  with  rice-starch  in  a  10  per  cent,  solution 
with  20  per  cent,  acetic  acid.  The  results  show  that  by  heating  rice- 
starch  with  acetic  acid  for  four  hours  under  pressure,  almost  the 
whole  is  converted  into  dextrin  (Bondonneau's  dextrin,  a-modifica- 
tion),  and  only  traces  of  dextrose  are  formed.  By  continued  action 
of  heat,  however,  the  dextrin  is  slowly  converted  into  dextrose. 

A.  B. 

Innlin  in  the  Artichoke.  By  Pistone  and  De  Regibus  (Pharm. 
Journ.  [3],  14,  52). — The  bracts  of  the  artichoke,  Gynura  scolynius, 
were  boiled  with  water  and  pressed,  the  liquid  filtered,  and  again 
boiled  and  filtered  when  hot.  The  solution  when  slowly  cooled  de- 
posited a  white  flocculent  substance  which,  after  being  washed  with 
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boiling  -water  and  alcohol,  was  proved  to  be  nearly  identical  with 
Sach's  spherocrystals  of  inulin  :  it  was  not  coloured  by  iodine,  anil 
was  Isevorotatory.  W.  R.  D. 

Chemical  Composition  of  Woody  Tissues.  By  N.  Schuppe 
(Fhann.  Jonrn.  [3],  14,  52). — The  cellulose  obtained  from  the  woody 
tissues  of  pine,  poplar,  mahogany,  American  and  European  nut,  oak, 
and  alder,  by  treatment  with  nitric  acid  and  potassium  chlorate,  has 
the  same  composition  as  pure  cellulose,  CeHmOs.  The  wood  of  the 
European  and  American  nut  nearly  coincides  in  composition  with 
cellulose ;  that  of  mahogany  and  oak  has  the  formula 

CuH^.Ou  =  2C,H,„05  +  C.H^O, 

and  the  wood  of  poplar  and  aider  the  formula  CgHuOs  =  CjHmOs  + 
C3H4O.  The  proportion  of  lignin  to  cellulose  is  fairly  constant  in 
different  woods,  17"G  per  cent,  of  lignin  to  40*7  per  cent,  of  cellulose. 
The  author  considers  that  lignin  has  the  formula  CigHi^Os.  which  is 
nearly  identical  with  that  of  catechin,  and  hence  obtains  as  an  ap- 
proximate formula  for  woody  fibre,  SCeHmOa  +  CigHigOg.  Only  a 
trace  of  gum  was  found  in  the  wood  of  conifers,  but  3'25  per  cent,  in 
poplar  and  709  per  cent,  in  alder.  W.  R.  D. 

Action  of  Sulphonic  Chloride  on  Secondary  Amines.      By 

R.  Behrexd  (Annalen,  222,  11(3 — 106). — In  studying  the  action  of 
sulphonic  chloride  on  ammonia,  Regnault  (./.  pr.  Chem.,  18,  98) 
obtained  sulphonamide,  S0..(NH2)o,  but  was  unable  to  separate  it  from 
the  simultaneously  formed  ammonic  chloride.  Wenghoifer  (J.  pr. 
Ghem.,  16,  448),  in  acting  with  sulphonic  chloride  on  aromatic  amines, 
obtained  only  chlorine-substituted  amines.  The  author  has  studied 
the  action  of  sulphonic  chloride  on  secondary  fatty  amines,  which 
behave  very  differently.  The  action  of  sulphonic  chloi'ide  on  di- 
methylamine  has  been  already  described  (Abstr.,  1881.  716),  as  also 
that  of  sulphonic  chloride  on  the  hydrochloride  of  dimethylamine 
(Abstr.,  1882,  164),  whereby  dimethylamidosulphonic  chloride  is 
formed.  An  equally  good  yield  is  obtained  if  crude  trimethylamine 
is  employed ;  it  is  only,  however,  the  dimethylamine  in  the  latter 
which  takes  part  in  the  reactioru  If  a  chloroform  solution  of  di- 
methylamidosulphonic chloride  is  added  to  dimethylamine,  tetra- 
methylsulphonamide  is  formed,  which  can  be  purified  as  above: — 
SO.Cl.NMe,  +  2NHMe.  =  (NUe,)SO.  +  NH.Me^Cl.  Tetramethyl- 
sulphonamide  is  decomposed  by  gaseous  hydrochloric  acid  at  120°, 
dimethylamidosulphonic  chloride  and  dimethylamine  hydrochloride 
being  formed:— (NMeo),SOo  +  2HC1  =  SOoCl.NMe,  +  NK-Me^Cl. 
Aniline  and  dimethylamidosulphonic  chloride  yield  dimethylphenyl- 
sulphonamide,  Me..N.S02NH.Ph,  crystallising  in  needles,  and  melting 
at  84 — 85^  was  prepared.  This  body  dissolves  in  sodium  hydroxide 
with  formation  of  a  sodium  compound,  NMco.SOa.NPhiN^a,  which  is 
decomposed  by  hydrochloric  or  carbonic  acid,  with  reproduction  of 
the  sulphonamide.  Similar  compounds  were  prepared  by  employing 
paratoluidine  instead  of  aniline.  Diinethylamidosulphonic  chloride  is 
ordy  slowly  acted  on  by  cold  water,  but  on   heating  it  is  pj-incipally 
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converted  into  dimethylsulplionamic  acid,  a  small  quantity  of  acid 
dimethylamine  sulphate  being  formed  at  the  same  time  ; — 

(1.)  SOoCl.NMe.  +  H.O  =  OH.SO^NMea  +  HCl. 

(2.)  SOaCl.NMe^  +  2H2O  =  OH.SOs.ONH.Me,  +  HCl.  The  ether  of 
this  acid  was  prepared  by  heating  an  alcoholic  solution  of  dimethyl- 
amidosulphonic  chloride  with  sodinm  ethylate: — S02Cl]S"Me2  + 
NaOEt  =  NaCl  +  S02(OEt)NMe2.  On  reducing  the  amidosulphonic 
chloride  with  tin  and  hydrochloric  acid,  the  following  reaction  takes 
place  :—SO.,Cl.NMeo  +  4U,  =  SH,  +  NH.Me^Cl  +  2HoO,  whilst  with 
zinc-dust  the  tetramethylsulphonamide  is  formed  : — SOoClNMco  + 
Zn=  S02(NMe2)2+  ZnCU  +  SO2.  Diethylamidosulphouic  chloride  was 
prepared  in  the  same  way  as  the  corresponding  methyl  compound  ;  it 
is,  however,  far  less  active  than  the  latter.  By  the  action  of  dimethyl- 
amine on  diethylamidosulphouic  chloride,  the  same  dimethyldiethyl- 
sulphonamide  is  formed  as  when  diethylamine  acts  on  dimethylamido- 
sulphonic  chloride,  as  was  to  be  anticipated  from  analogy  with  the 
substituted  carbamides.  P.  F.  F. 

Trimethylamine  Aurochloride.  By  C  E.  Zay  (Gazsetfa,  13, 
420 — 421). — This  salt,  oi^iginally  obtained,  but  not  described,  by 
Vincent  (Bull.  Soc.  Cldm.  [2],  27,  194),  is  easily  prepared  by  adding 
a  concentrated  solution  of  auric  chloride  to  a  solution  of  trimethyl- 
amine hydrochloride,  washing  the  resulting  precipitate  on  a  filter  with 
ether,,  which  removes  only  the  excess  of  gold  chloride,  whereas  water 
would  dissolve  some  of  the  aurochloride  itself.  The  dried  salt  forms 
a  crystalline  mass  having  a  fine  chrome-yellow  colour  and  an  odour  of 
putrid  fish.  It  is  permanent  in  a  vacuum,  but  slowly  turns  brown  on 
exposure  to  the  air.  On  heating  it,  the  fishy  odour  becomes  stronger; 
at  220°  the  salt  melts,  and  at  higher  temperatures  it  decomposes, 
leaving  metallic  gold.  The  salt  is  anhydrous,  and  has  the  formula 
NMeaHCljAuCls.  It  dissolves  readily  in  water  and  in  alcohol,  but  is 
insoluble  in  ether.  The  aqueous  solution,  when  allowed  to  evaporate 
at  ordinary  temperatures,  leaves  the  salt  in  well-defined  transparent 
brown-yellow  crystals,  likewise  anhydrous.  H.  W. 

Tetramethylammonium  Cyanide.  By  C.  M,  Thompson  {Ber.,  16, 
2338 — 2345). — This  compound  can  be  obtained  by  adding  an  excess 
of  hydrocyanic  acid  to  a  strong  solution  of  tetramethylammonium 
hydroxide ;  the  solution  when  evaporated  yields  a  brown  ciystalline 
mass,  which  may  be  obtained  in  prisms  by  recrystallisation  from  alcohol. 
The  cyanide  may  also  be  prepared  by  decomposing  the  double  cyanide 
of  silver  and  tetramethylammonium  with  sulphuretted  hydrogen. 
This  cyanide  gives  the  reactions  of  cyanides,  and  is  decomposed  by  the 
weakest  acids,  with  liberation  of  hydrocyanic  acid.  It  volatilises  at 
225 — 227"  without  melting,  producing  alkaline  vapours  having  an 
odour  of  trimethylamine  and  carbylamine.  Tetramethylammonium 
cyanide  when  saponified  with  caustic  potash  behaves  like  potassium 
cyanide,  yielding  ammonia,  formic  acid,  and  a  tetramethylammonium 
compound. 

Double  salt   of  silver   cyanide   with   tetramethylammonium^   cyanide, 
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NMe4CN,AgCN,  is  obtained  by  adding  silver  cyanide  to  a  warm  solu- 
tion of  tetramethylammonium  iodide.  It  crystallises  from  hot  alcohol 
in  long,  slender,  colourless  needles ;  is  slightly  deliquescent,  and 
insoluble  in  ether,  benzene,  light  petroleum,  and  chloroform ;  it  melts 
at  211 — 212°.  This  salt  is  also  formed  on  adding  silver  cyanide  to 
a  solution  of  tetramethylammonium  cyanide.  On  distillation,  this 
double  salt  yields  a  residue  of  silver  cyanide  and  a  distillate  contain- 
ing trimethylamine,  carbylaraine,  and  acetonitril ;  this  distillate, 
treated,  with  an  alcoholic  solution  of  trimethylamine  and.  silver 
cyanide,  yields  a  solid  compound  containing  both  cyanogen  and  silver, 
which  could  not  be  proved  to  be  identical  with  the  double  cyanide  of 
silver  and  tetrametliylammonium.  Acetonitril  and  trimethylamine 
do  not  appear  to  combine.  P.  P.  B. 

Hexmethylenamine.  By  L.  Pratesi  (Gazzetta,  13,  437—438). 
— It  is  known  that  trioxymethylene,  CaHgOs,  is  easily  converted  by 
ammonia  into  Butlerow's  hexmethylenamine,  (0112)6^4,  which  when 
treated  with  silver  nitrate  gives  a  white  crystalline  precipitate,  per- 
manent or  nearly  so  in  diffused  daylight  when  dry,  decomposino-  with 
slight  deflagration  when  heated.  This  precipitate,  not  hitherto 
analysed,  has  been  found  by  the  author  to  contain  1803  per  cent, 
carbon,  3'46  hydrogen  (mean  of  two  analyses),  19"32  nitrogen,  and 
40-60 — 40-73  silver,  leading  to  the  formula  2C6Hi2N4,3AgN03.  This 
compound,  slightly  soluble  in  cold  water,  dissolves  more  freelv  in 
boiling  water,  but  with  partial  decomposition,  producing  a  specular 
deposit  of  silver  on  the  sides  of  the  vessel.  From  a  hot  solution,  it 
separates  on  cooling  in  needle-shaped  crystals.  H.  W. 

Isobutylbiguanide,  CsHisNs  =  C2Hfi(C4H9)lSr5,  and  its  Com- 
pounds. By  A.  Smolka  (Monatsh.  Chem.,  4,  815 — 832). — Cupric 
Isobutylgtcanide  Sulphate,  (C6Hi4N5)2Cu,H2SOi,  is  prepared  by  mixing 
a  solution  of  cupric  sulphate  with  a  solution  of  isobutylamine  (of 
about  20  per  cent.)  in  such  quantity  as  to  form  a  dark-blue  perfectly 
clear  liquid,  mixing  this  solution  with  dicyanodiamide,  and  either 
leaving  the  mixture  to  itself  at  the  temperature  of  the  air,  or  heating 
it  in  a  sealed  tube  at  about  100°.  In  the  latter  case,  the  salt  separates 
after  ten  or  twelve  hours  on  the  sides  of  the  tube,  as  a  dark-red  gra- 
nular film,  the  liquid  at  the  same  time  assuming  a  red-violet  colour. 
At  ordinary  temperatures,  a  lighter-coloured  deposit  is  obtained  after 
about  a  week,  and  the  mother-liquors,  if  left  over  night  in  a  vessel 
cooled  by  ice,  deposit  a  small  additional  quantity  of  the  compound 
lighter  in  colour  than  either  of  the  preceding.  The  formation  of  this 
copper-compound  is  represented  by  the  equation  2C2H4N4  -\-  2C4H11N 

+     CUSO4    =     (C6H,4N5)2CU,H2S04. 

This  sulphate  separates  from  solution  at  temperatures  above  60°  in 
crimson  anhydrous  grains ;  from  concentrated  solutions  at  ordinary 
temperatures,  in  rose-red  crystals  with  1  mol.  PLO  ;  and  from  dilute 
solutions  at  0°  in  light  rose-coloured  crystals  containing  3H2O.  The 
crystal-water  is  given  off  slowly,  but  completely,  at  105 — 110°  ;  more 
([uickly  at  125 — 130°.  The  salt  may  be  heated  to  140°  without  decora- 
position. 
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The  hjdrocliloride,  (C6HuN5)..Cu,2HCl  +  ^H^O,  obtained  bj  decom- 
posing tiie  sulphate  with  barium  chloride,  crystallises  in  pale  roae-red 
microscopic  needles,  often  forming'  hemispherical  or  kidney-shaped 
groups,  and  like  the  sulphate,  bears  a  heat  of  ]  40°  without  decom- 
position. 1  part  of  this  salt  dissolves  in  37' 76  parts  water,  forming  a 
deep  violet  solution:  the  salt  is  insoluble  in  alcohol.  Zinc  or  iron 
immersed  in  the  neutral  aqueous  solution  throws  down  the  whole  of 
the  copper,  leaving  in  solution  the  hydrochloride  of  isobutylbiguanide. 

The  nitrate,  (C,iHuN2)3Cu,2HN'03,  prepared  by  decomposing  the 
sulphate  with  barium  nitrate,  remains,  after  evaporation  of  its  solution 
in  a  vacuum,  in  rose-red  crusts  and  spherical  groups,  resembling 
those  of  the  hydrochloride.  When  heated  on  platinum-foil,  it  decom- 
poses with  glimmering  combustion,  giving  off  vapours  smelling  of 
isobutylamine,  and  leaving  cupric  oxide.  It  is  much  less  soluble  than 
the  hydrochloride ;  the  aqueous  solution  is  violet. 

Gwprio  Isobn.fylbiguanide,  (CbHi4N5)2Cu,  is  best  prepared  by  treating 
the  hydrochloride  or  nitrate  with  soda-lye,  whereupon  it  separates  as 
a  bulky  rose-coloured  precipitate,  which,  after  draining  and  drying, 
forms  a  thick  magma  of  rose-red  silky  needles,  dissolving  very 
sparingly  in  cold,  somewhat  more  freely  in  hot  water,  with  red-violet 
colour,  and  remaining  on  evaporation  over  sulphuric  acid  in  carmine- 
coloured  crystalline  granules.  It  is  a  strong  base,  exhibiting  great 
affinity  for  acids,  including  carbonic  acid  ;  its  aqueous  solution  has  an 
alkaline  reaction,  and  it  expels  ammonia  from  sal-ammoniac  on  boiling. 
It  dissolves  readily  in  dilute  nitric  and  hydrochloric  acids,  forming 
at  first  the  coi^responding  salts  of  the  copper-base,  but  if  the  acid  is 
in  excess,  the  copper  is  dis.solved  out  and  a  salt  of  the  non-cupreous 
base  is  produced. 

Sulphates  of  Isobutvlbiguanide. — The  normal  sulphate, 

(C6H,5N5)„H,SO„|H,0, 

is  prepared  by  triturating  the  corresponding  salt  of  the  copper-base 
with  water,  rinsing  it  into  a  flask,  and  heating  it  in  a  water-bath 
while  a  slow  stream  of  hydrogen  sulphide  is  passed  through  the  liquid 
for  several  hours.  On  filtering  from  the  copper  sulphide,  and  evapo- 
rating, first  on  the  water-bath  and  finally  in  a  vacuum  over  sulphuric 
acid,  the  normal  sulphate  is  obtained  in  large  limpid  crystalline 
lamina,  and,  after  recry stall isation,  in  transparent  triclinic  prisms 
which  are  permanent  in  the  air,  but  slowly  effloresce  in  a  vacuum 
over  sulphuric  acid,  and  melt  and  decompose  when  heated  on  platinum 
foil.  The  crystals  dissolve  in  3"8  parts  water  at  16°,  forming  a  neutral 
solution,  which  is  precipitated  by  alcohol.  The  acid  sulphate, 
C6H,5N5,H2S04,-|Il20,  crystallises  in  large  transparent  plates,  much 
more  soluble  than  the  normal  salt,  and  is  precipitated  from  the  solu- 
tion by  alcohol. 

Hydrochlorides. — The  normal  salt,  CeHisNsjHCl,  obtained  by  de- 
composing the  warm  solution  of  the  normal  sulphate  with  barium 
chloride,  forms,  after  repeated  cry.stallisation,  long  thin  transparent 
brittle  anhydrous  prisms,  soluble  in  2"5  parts  water  at  16"5°,  melting 
at  216°,  and  decomposing  when  more  strongly  heated  on  platinum 
foil.     The  acid  salt,  CeH  15^5,21101,  crystallises  with  great  difficulty 
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from  its  aqueous  solution  ;  from  alcohol,  it  separates  in  anliydi'ous 
needles  often  i^ouped  in  feathery  tufts,  and  is  precipitated  from  its 
alcoholic  solution  bv  ether.  It  is  deliquescent,  has  an  acid  reaction, 
and  melts  at  194°.  The  plat inochlo ride,  C6Hi5N5,H2PtCl6,H,0, 
crystallises  from  alcohol  in  fan-shaped  groups  of  yellow  four-sided 
plates  ;  from  water  in  crusts  composed  of  yellow  needles. 

Isohutylbiguanide,  CeHisNs  =  CiHg(C4H9)N5,  is  obtained  by  decom- 
posing the  normal  sulphate  with  the  requisite  quantity  of  baryta- 
water,  and,  after  evapoiution  in  a  vacuum  over  sulphuric  acid,  forms 
a  thick  uncrystallisable  syrup.  Its  aqueous  solution  has  a  strongly 
alkaline  reaction,  decomposes  ammonium  salts  at  a  gentle  heat,  and 
when  added  to  salts  of  most  of  the  heavy  metals,  or  to  those  of 
Al,  Mg,  Ca,  Sr,  and  Ba,  immediately  throws  down  the  corresponding 
hydroxides,  especially  those  of  the  three  last-named  metals.  It 
quickly  absorbs  carbonic  acid  from  the  air,  and  solidifies  to  a  mass  of 
deliquescent  needles  consisting  of  the  carbonate. 

As  regards  the  position  of  the  alkyl-radicle  in  isobutylbiguanide,  it 
may  be  observed  that,  on  heating  the  compound  with  chloroform  and 
alcoholic  soda-lye,  the  corresponding  carbylamine  or  isocyanide  is 
given  off,  and  may  be  recognised  by  its  chai'acteristic  odour ;  and  as 
the  formation  of  isocyanides  is  very  characteristic  of  amines,  it 
appears  not  improbable  that  the  a^lkyl  is  situated  in  an  amidogen- 
rather  than  in  an  imidogen-group. 

If  then  biguanide  be  represented,  as  in  the  author's  paper,  by  the 
formula  NH,.C(NH).N'H.C(XH).NHo,  its  isobutyl-derivative  must 
have  the  constitution  NH(CH2Pr^}.C(NH).NH.C(NH).NH2,  but  if 
biguanide  be  correctly  represented  by  Emich's  formula 

NH  :  C  (NHo)  .NH  .C  (NH2)  1 NH 

(this  Journal,  1883,  Abstr.,  973),  then  isobutyl-biguanide  must  be  consti- 
tuted as  shown  by  the  formula  NH :  C(NH.CH2Pr^).NH.C(NH2)  \  NH. 

H.  W. 
Acetyl-pyrroline  and  Pseudoacetyl-pyrroline.  By  Gr.  L. 
CiAMiciAX  and  M.  Dexnstedt  (Gazzetta,  13,  455 — 4G5 ;  and  Ber.,  16, 
2348— 235-7).— The  crystallised  body  melting  at  90°  which  R.  Schiff 
obtained  by  heating  pyrroline  with  acetic  anhydride  (Abstr., 
1878,  216)  was  regarded  by  him'  as  acetyl-pyiToline,  in  which  the 
acetyl-group  took  the  place  of  the  hydrogen  in  the  imidogen-group 
of  the    pyrrol ine-molecule,  that   isj.  as   represented  by  the  formula 

CH.CH 
AcN<^  I       (j      ;:  but  the  experiments  described  in  the  present  paper 

^CH.CH 
show   that   in    tbe    compound    thus   prepared   the    acetyl-group    is 
directlv  attached   to  a  cfirbon-atomv  as  represented  by  the  formula 

CH.CAc  CA5.CH 

HN<^  I       II       or  HN<^  |  ||    .     Fc«-  distinction,  the  latter  of  these 

^CH.CH  ^CH.CH 

compounds  is  designated  as  acefyl-pyrroUne,  the  former  as  pseudoacetyl- 
pyrroline.  These  two  compounds  are  formed  together  by  the  action 
of  acetic  anhydride  on  pyrroline  ;  the  latter,  however,  in  much  the 
larger  quantity.     They  ra-.y  hi  prepared  and  separated  by  heating 
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pyrroline  with  acetic  anhydride  and  recently  fused  sodium  acetate  in 
an  oil-bath,  and  distilling  the  resulting  black  semi-solid  mass  in  a 
water-bath  nnder  reduced  pressure;  treating  the  yellow  and  brown 
crystalline  residue  thereby  obtained  with  water;  and  distilling  it  in  a 
current  of  steam.  An  oil  heavier  than  water  then  passes  over,  and 
when  this  oil  begins  to  deposit  crystals  on  cooling,  the  operation  is 
discontinued.  The  red-brown  liquid  then  remaining  in  the  flask  con- 
tains in  solution  nearly  the  whole  of  the  pseudoacetyl-pyrroline,  pro- 
vided the  quantity  of  water  is  sufficient  ;  if  not,  more  must  be  added 
and  the  entire  solution  boiled  with  animal  charcoal.  The  filtered 
liquid  after  24  hours  deposits  the  pseudoacetyl-pyrroline  in  very  fine 
needles  several  centimeters  long,  which  are  easily  purified  by  two  or 
three  crystallisations  from  boiling  water.  The  remainder  of  the 
pseudoacetyl-pyrroline  may  be  extracted  from  the  aqueous  solution  by 
means  of  ether. 

Pseudoacetyl-pyrroline  melts  at  90°,  boils  at  220°,  and  agrees  in  its 
other  phvsical  properties  with  the  body  described  by  Schiff.  It  is  not, 
however,  resolved  into  acetic  acid  and  pyrroline  by  boiling  with  potash, 
as  stated  by  Schiff,  but  the  solution  on  cooling  deposits  a  white 
solid  mass,  which  is  perhaps  the  potassium-compound.;  it  dissolves  on 
dilution  with  water,  and  ether  extracts  from  the  solution  unaltered 
pseudoacetyl-pyrroline.  On  mixing  a  solution  of  pseudoacetyl- 
pyrroline  in  boiling  water  with  a  strong  solution  of  silver  nitrate  and 
adding  a  few  drops  of  ammonia,  a  white  crystalline  precipitate  is 
formed  of  the  silver  salt  C4H2AC  '.  NAg.  This  reaction  shows  distinctly 
that  the  acetyl-radicle  has  entered  into  the  nucleus  of  the  pyrroline, 
and  that  the  imidogen-group  NH  has  remained  unaltered. 

By  oxidation  with  potassium  permanganate,  pseudoacetyl-pyrroline 
is  converted  into  the  potassium  salt  of  an  acid  having  the  compositiou 
CeHsNOs  =  C4H3(CO.COOH)  :  NH.  This  acid  may  be  separated 
from  the  solution  by  acidulatioa  with  dilute  sulphuric  acid,  and  on 
agitating  the  liquid  with  ether,  evaporating  the  ether,  and  crys- 
tallising the  residue  from  boiling  benzene,  the  acid  separates  in 
groups  of  slightly  yellow  needles,  which  give  off  their  water  in  the 
exsiccator,  and  have  the  composition  of  an  acetyl-pyrroline-carboxylic 
acid,  C6H5N03,HoO.  The  dehydrated  acid  has  a  deep  yellow  colour, 
dissolves  in  boiling  benzene,  and  separates  from  the  solution  after 
treatment  with  animal  charcoal,  in  groups  of  very  thin  yellow  needles, 
which  begin  to  decompose  at  113 — 115°  without  showing  any  fixed 
melting  point ;  when  immersed  in  water  they  instantly  turn  white. 
They  are  slightly  soluble  in  cold  water  and  dissolve  in  hot  water, 
forming  a  slightly  yellow  solution,  which  gives  a  deep  red  colour  with 
ferric  chloride,  and  does  not  precipitate  normal  lead  acetate.  Heated 
with  slaked  lime,  it  appears  to  yield  pyrroline,  as  indicated  by  the 
odour  of  the  escaping  vapours,  and  the  reaction  with  a  deal-shaving 
moistened  with  hydrochloric  acid.  A  highly  characteristic  reaction 
is  exhibited  on  boiling  the  acid  with  hydrochloric  acid,  a  very  deep, 
carmine-red  solution  being  thereby  produced,  somewhat  like  a  solution 
of  eosin.  On  adding  a  base,  a  greenish-yellow  colour  is  produced, 
changing  to  rod  on  acidification.  The  aqueous  acid  treated  with 
silver   nitrate   jields    a   white    crystalline    precipitate    of    the    salt 
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CiH3(C0.C00A^)N'H,  which   dissolves  in  boiling  water,  and  sepa- 
rates ou  cooling  in  colourless  needles. 

__        CH.CH 

AcETYL-PTKROLiNE,  CiHiN.CoHaO  =  AcN<^  |       ||     ,  is  the  oil  which 

^CH.CH 
passes  over  on  distilling  with  steam  the  product  of  the  action  of  acetic 
anhydride  and  sodium  acetate  on  pjrroline.  It  is  purified  by  distilla- 
tion, and  passes  over  between  160°  and  'iOC  ;  a  small  portion  which 
distils  above  that  temperature  and  solidifies  completely  on  cooling 
consists  of  pseudoacetyl-pyrroline,  which  is  slightly  volatile  with 
vapour  of  water.  After  a  long  fractionation  of  the  liquid  at  160 — 
200°,  a  portion  is  obtained  which  boils  constantly  at  176 — 180°,  the 
greater  part  at  177 — 178°.  This  portion  consists  of  normal  acetyl- 
pyrroline.  It  may  be  obtained  in  larger  quantity  by  the  action  of 
acetic  chloride  on  potassium-pyrroline. 

Acetyl-pyrroiine  boils  at  177 — 178°.  It  has  a  chai'acteristic  odour; 
is  nearly  insoluble  in  water ;  gives  a  white  precipitate  with  aqueous 
mercuric  chloride ;  and  dissolves  in  aqueous  silver  nitrate,  which  it 
reduces  after  some  time.  Its  vapour  reddens  a  chip  of  w^ood  moistened 
with  hydrochloric  acid  ;  this  acid  also  resinifies  the  compound.  Acetyl- 
pyrroiine  dissolves  in  aqueous  potash,  and  when  boiled  therewith,  is 
quickly  resolved  into  acetic  acid  and  pyrroline. 

Action  of  Bromine  on  Pseudoacetyl-pyrroline. — Schiff  describes 
an  addition-compound  obtained  by  the  action  of  bromine  (1  mol.)  on 
pseudoacetyl-pyrroline  dissolved  in  glacial  acetic  acid.  The  authors, 
however,  have  obtained  by  this  reaction  only  substitution-products. 
The  action  of  bromine  in  molecular  propoi-tion  on  pseudoacetyl- 
pyrroline  yields  a  mixture  of  compounds  very  difl&cult  to  separate. 
The  following  methods  yield  better  results  : — 

Monohromopseudoacetyl-pyrroline,  CeHgBrNO  =  CeHoBrScNH,  is 
formed,  together  with  the  dibromo-compound,  by  dissolving  pseudo- 
acetyl-pyrroline (10  g.)  in  a  slight  excess  of  glacial  acetic  acid,  and 
adding  bromine  (1-4  g.)  dissolved  in  a  small  quantity  of  the  same 
liquid,  whereupon  a  white  precipitate  is  formed,  consisting  of 
CeHoBrNO,  while  CoHsBroNO  remains  in  solution.  The  monobromo- 
compound  crystallises  from  boiling  alcohol  in  small  white  needles, 
which  turn  yellow  on  exposure  to  light,  and  melt  at  118 — 120°. 

Dibromopseudoacetyl-iiyrroline,  C4tl5Br,,NO  =  CiHBro.AcNH,  ig  pre- 
pared by  adding  2  mols.  bromine  to  1  mol.  of  the  base,  both  dissolved 
in  glacial  acetic  acid,  pouring  the  liquid  into  water,  and  dissolving 
the  resulting  white  precipitate  in  boiling  alcohol  with  addition  of 
animal  charcoal.  The  filtered  liquid  ou  cooling  deposits  small  white 
needles,  which  after  a  few  crystallisations  melt  at  145 — 147°,  and 
have  a  composition  approximating  to  the  formula  CsHjBriNO,  but 
still  contain  small  quantities  of  a  less  highly  brominateJ  compound, 
from  which  the  authors  have  not  yet  been  able  to  separate  it.  The 
pure  dibromo-compound  is,  however,  easily  obtained  by  evaporating 
the  alcoholic  mother-liquors  to  dryness,  and  crystallising  the  residue 
from  boiling  water,  in  which  it  is  sparingly  soluble,  with  addition  of 
animal  charcoal.  The  liquid  on  cooling  deposits  the  dibromo-com- 
pound in  small  white  needles,  which  turn  yellow  on  exposure  to  light, 

X  2 
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and   after  a   few  crystallisations   melt   at    143 — 144°.     The  motlier- 
liquors    contain    traces    of   unaltered   psendoacetyl-pyrroline.       The 
mono-   and  di-bromo-compounds  dissolve  readily  in  aqueous  potash, 
and  are  precipitated  therefrom  unaltered  on  addition  of  an  acid. 
Pentabromopseudoacetyl-pyrroUne, 

C6H3Br5NO  =C4Br3(CoBr.,HO)NH, 

is  formed  on  adding  bromine  (4  mols.)  to  a  solution  of  pseudoacetyl- 
pyrroline  (1  mol.)  in  glacial  acetic  acid,  and  gently  heating  the 
resulting  red  liquid  on  the  water-bath  to  complete  the  reaction.  The 
solution,  if  an  excess  of  glacial  acetic  acid  has  been  avoided,  deposits 
the  pentabromo-compoiind  on  cooling  in  small  colourless  needles, 
which  may  be  purified  by  a  few  crystallisations  from  boiling  glacial 
acetic  acid.  They  melt  at  200°,  The  mother-liquor  contains  less 
highly  brominated  compounds,  which  may  be  precipitated  by  water. 

The  sixth  disposible  atom  of  hydrogen  in  pseudoacetyl-pyrrolLne 
cannot  be  replaced  by  bromine  by  working  in  the  manner  above 
described  even  with  larger  quantities  of  bromine ;  but  this  final 
substitution,  might  perhaps  be  effected  by  heating  in  sealed  tubes. 

H.  W, 

Derivatives  of  PyrocoU.  By  G.  L,  Ciamiciak  and  P.  Silber 
(Ber.,  16,  2'S88— 2399).— Tetrabromopyrocoll,  doBrjHoN^Oj,  obtained 
by  heating  pyrocoll  with  bromine  in  sealed  tubes  at  100°,  is  insoluble 
in  most  solvents  save  glacial  acetic  acid,  from  which  it  crystallises  in 
small  yellow  needles  ;  it  is  decomposed  at  2.50°.  When  heated  with 
caustic  potash,  it  is  converted  into  dibromopyrrolcarboxylic  acid. 

Octochloride  or  PercMoride  of  PerchloropyrocoU,  CioH6(Cl8)N202. — 
In  a  former  communication  (Abstr.,  1882,  875)  one  of  the  authors 
has  shown  that  pyrocoll  is  convei^ted  by  the  action  of  phosphorus 
chloride  into  perchloropi/rocoll,  CioClsNaOj,  and  two  other  bodies 
having  the  foi'multe  CioClioN.O  and  CsCItNO.  This  latter  compound 
the  authors  regard  as  perchloride  of  perchloropyrocoll,  and  assign  to 
it  the  formula  CU1CI14N2O2,  double  that  assigned  to  it  in  the  previous 
memoir.  It  crystallises  from  glacial  acetic  acid  in  large  cubical  crys- 
tals, which  can  be  easily  separated  by  mechanical  means  from  the  flat 
prisms  of  the  compound  CioClioN20. 

By  the  action  of  zinc  on  a  solution  of  perchloride  of  perchloro- 
])yrocoll  in  dilute  acetic  acid,  tetrachloropyrroline,  C4CI4NH,  is  formed, 
it  crystallises  from  light  petroleum  in  long  silky  needles,  melting  at 
1 10°,  easily  soluble  in  alcohol  and  ether,  but  only  sparingly  in  water. 
It  is  very  volatile,  and  emits  an  odour  resembling  that  of  tetraiodo- 
pyrroline.  In  its  properties  it  resembles  those  of  a  weak  acid,  and 
gives  a  white  precipitate  with  ammoniacal  solutions  of  silver  nitrate. 

In  explanation  of  the  formation  of  this  substance,  the  authors 
suppose,  first,  that  the  perchloride  takes  up  water  to  form  the  tetra- 
chloride of  trichloropyrroline-carboxylic  acid,  and  that  this  is  then 
resolved  into  carbonic  anhydride  and  tetrachloride  of  trichloro- 
pyrroline  ;  the  latter  is  converted  into  tetrachloropyrroline  by  nascent 
hydrogen.     This  series  of  reactions  is  represented  as  follows: — 
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(1.)  CoClfiCCU)^,^  +  H,0  =2C4Cl3(COOH)(CU)NH. 
(2.)  aCl3(COOH)(Cl4)NH  =  CO.  +  CCUHCCIONH. 
(30  CiC]3H(Cl4)NH  -f  2H  =  C4CI4NH  +  3HC1. 

When  perchloride  of  perchloropyrocoll  is  heated  with  dilute  acetic 
acid  in  sealed  tubes  at  130°,  it  is  resolved  into  hydrochloric  acid,  car- 
bonic anhydride,  and  a  compound  having  the  formula  CiCliOaNlf, 
which  is  either  a  dicliloromaleimide  or  dichlorofumarimide.  The 
formation  is  represented  by  the  following  equations  : — 

(1.)  C.oC16(C1h)N,Oo  +  2H.0  =  2aCl3H(Cl4)NH  +  CO.,. 
(2.)  CiClsHCClONH  +  2H2O  =  CiClaCNH  +  5HC1. 

(Comp.  this  vol.,  p.  176.) 

This  same  imide  is  obtained  by  the  action  of  chlorine  on  succin- 
imide  at  160°.  It  crystallises  from  water  in  long  needles  melting  at 
179°.  With  ammoniacal  silver  nitrate  solutions,  it  gives  a  precipi- 
tate of  an  argentic  ammonium  compound,  C4Cln02N.NH3Ag.  A  com- 
pound, which  is  either  monochlorofumarimide  or  monochloromaleim- 
ide,  C4CIHOJNH,  is  formed,  together  w^ith  this  dichloro-derivative, 
when  succinimide  is  treated  with  chlorine.  It  crystallises  in  large 
colourless  shining  leaflets  melting  at  131°. 

Caustic  potash  converts  the  imide  C4C1203NH  into  a  deliquescent 
acid,  which  is  easily  soluble  in  alcohol,  ether,  and  benzene,  and  is  pro- 
bably dichloromale'ic  acid,  C4CI2H3O4.  When  heated,  it  yields  a  com- 
pound less  soluble  in  water,  probably  the  anhydride.  When  the 
dichloromale'imide  is  heated  with  water  in  sealed  tubes  at  125°,  it 
is  resolved  into  carbonic  anhydride,  ammonia,  and  a-dichloracrylic 
acid. 

The  conversion  of  the  perchloride  of  perchloropyrocoll  into 
dichloromale'imide  suggested  the  possible  synthesis  of  tetrachloro- 
pyrroline  from  the  imide,  which  the  authors  have  carried  into  effect 
by  acting  on  the  imide  with  phosphorus  pentachloride,  taking  up  with 
ether,  and  subsequent  treatment  of  the  ethereal  extract  with  zinc- 
dust  and  water.  P.  P.   B. 

Oxymethylene  and  Formaldehyde.  By  B.  Tollens  (Landvf. 
Versuclis.-Sfat.,  29,  355 — 392). — The  preparation  and  properties  of 
formaldehyde  have  been  studied  by  numerous  authors.  The  chief 
interest  which  attaches  to  this  subject  is  that  very  possibly  formalde- 
hyde is  the  first  assimilation-product  of  carbonic  anhydride  in  the 
vegetable  organism,  and  is  afterwards  convei-ted  by  polymerisation 
into  the  various  carbohydrates  which  form  the  greater  pi-oportion  of 
the  plant  substance.  The  author  made  use  of  Hofmann's  method, 
the  oxidation  of  methyl  alcohol  by  platinum  foil.  The  best  results 
were  obtained  when  the  water-bath  in  which  the  methyl  alcohol  was 
heated  was  kept  at  the  temperature  of  54 — 55°.  The  quantity  formed 
was,  however,  always  small,  and  averaged  about  2  per  cent,  of  the 
total  distillate ;  it  was  estimated  by  an  ammoniacal  solution  of  equal 
parts  of  silver  nitrate  and  caustic  soda.  The  distillates  can  be  con- 
centrated by  further  distillation,  but  the  richest  pi-oduct  obtained  by 
this  method  only  contained  11'3  per  cent,  formaldehyde.     By  drying 
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over  sulplmric  acid  pure  oxy methylene  may  however  be  obtained, 
although  this  method  is  attended  with  considerable  loss.  The  vapour- 
density  of  oxymethylene  w;is  determined,  and  found  to  correspond 
■with  the  formula  CHoO.  Various  ammoniacal  solutions  of  silver 
nitrate  were  used  for  the  exact  quantitative  estimation  of  oxymethy- 
lene, but  no  perfectly  satisfactory  method  could  be  found. 

Heated  with  alkalis  or  alkaline  earths,  oxymethylene  yields  methyl 
alcohol  and  formic  acid.  When  the  crude  distillate  of  formaldehyde 
is  heated  with  baryta-water,  a  yellowish  precipitate  is  thrown  down ; 
after  freeing  this  from  barium,  an  amorphous  syrup  is  left  behind, 
which  strongly  reduces  Fehling's  solution,  and  on  analysis  gives  num- 
bers approximating  to  the  formula  CfiHioOs.  Wlien  it  is  heated  with 
sulphuric  acid,  formic  and  lactic  acids  are  formed  ;  the  latter  was  con- 
verted into  its  zinc  salt  and  analysed.  The  syrup  has  no  action  on 
polarised  light,  does  not  undergo  fermentation,  and  yields  no  Isevulic 
acid  when  treated  with  mineral  acids.  In  these  properties  it  agrees 
with  the  methylenitan  obtained  by  Butlerow. 

In  certain  preparations  of  this  syrup,  small  crystals  were  obtained, 
but  the  author  is  of  opinion  that  they  were  due  to  the  presence  of 
ethyl  alcohol,  as  they  were  never  formed  when  perfectly  pure  methyl 
alcohol  was  employed.  J.  K.  C. 

Thioaldehyde  and  Carbovaleraldine.  By  L.  Guareschi  (Gaz- 
zetta,  13,  500). — When  thioaldehyde  is  oxidised  with  potassium  per- 
manganate it  yields  sulphuric,  acetic,  and  ethylidenesulphuric  acids, 
together  with  oxysulphides,  including  the  compound  C6H12S2O3.  By 
oxidising  the  same  body  with  zinc  permanganate,  the  author  obtained 
sulphuric  acid,  acetic  acid,  and  the  oxysulphides  CeHjoSsOs,  CeH^SsOi, 
and  C6H12S3O2.  The  formation  of  ethylidenesulphuric  acid  and  the 
oxysulphides  points  to  the  conclusion  that  solid  thioaldehyde  contains 
three  C2H4S-groups  joined  together  by  sulphur-atorus,  as  represented 

CHMe— S— MeHC 
by  the  formula   |  |  . 

S CHMe S 

Carbovaleraldine  is  converted  by  ferric  chloride  into  thiocyanic 
acid ;  by  potassium  permanganate  into  hydrocyanic,  sulphuric,  and 
valeric  acids  ;  and  by  ferric  chloride  and  excess  of  hydrochloric  acid 
into  thiocarbamic  acid.  It  therefore  behaves  like  carbothialdine,  and 
may  be  regarded  as  the  thiocarbamate  of  valerilidene, 

NH2.CS.S.N(CH.CH2.CHMe)2. 

These  and  preceding  experiments  tend  to  confirm  the  general 
formula  NH2.CS.S.N(C„Hm)2,  proposed  by  Mulder  for  the  carbothi- 
aldines.  H.  W. 

Preparation   and  Reactions  of  Crotonaldehyde,    By  S.  B. 

Newbury  (Amer.  Ghem.  J.,  5,  112 — 114). —  Aldehyde  (1  vol.)  or 
paraldehyde  is  mixed  with  water  (1  vol.)  and  concentrated  hydro- 
chloric acid  (2  vols.),  the  liquid  being  cooled  during  mixing,  and 
then  allowed  to  remain  for  some  days  at  the  ordinary  temperature 
until  the  mixture  has  become  quite  dark  and  opaque.    On  neutralising 
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it  with  sodinm  carbonate,  it  yields  a  thick  oily  layer,  which  after  some 
hours  becomes  thick  and  opaque.  The  neutralised  liquid  is  separated 
from  the  oily  layer,  repeatedly  shaken  with  ether,  the  ethereal  liquid 
evaporated,  and  the  residue  distilled  under  a  pressure  of  2  cm.  of 
mercury,  when  nearly  pure  aldol  passes  over  between  90°  and  110°  ; 
the  maximum  yield  of  crotonaldehyde  is  obtained  when  this  aldol  is 
heated  in  an  oil-bath  at  140°.  Pure  crotonaldehyde  boils  at  105°. 
As  shown  by  Kekule  (this  Journal,  1872,  616),  crotonaldehyde  yields 
dichloropseudobutylene  when  treated  with  phosphoric  chloride.  By 
the  action  of  bromine  on  this  chloride,  dicldoropseudohutyleiie  bromide, 
CMeHBr.CHBr.CHClo,  is  obtained  as  a  heavy  oily  liquid,  which  is 
decomposed  when  heated  above  100°.  On  boiling  it  with  dilute 
potassium  carbonate,  carbonic  anhydride  is  evolved,  but  the  removal 
of  the  halogens  is  only  partial.  A  fraction,  115 — 120°,  gave  numbers 
approximating  to  those  required  for  CiHsBrClO.  Crotonaldehyde 
unites  directly  with  bromine  to  form  a  heavy  oily  liquid  of  the  for- 
mula CHMeBr.CHBr.CnO.  Its  vapour  is  very  irritating.  It  is  decom- 
posed when  heated.  Attempts  to  i-eplace  the  bromine  by  hydroxyl- 
groups  were  unsuccessful.  A.  J.  G. 

Nonoic  Acids  from  different  Sources.  By  E.  Schmidt  (Ber., 
16,  2590). — An  examination  of  the  nonoic  acids-  obtained  from  the 
following  sources  shows  that  they  are  identical  and  of  normal  consti- 
tution: — 1,  from  normal  octy]  alcohol  from  heracleum-oil  ;  2,  from 
the  oxidation  of  oleic  acid;  3,  from  the  oxidation  of  methyl  nonyl 
ketone  ;  4,  from  the  distillate  of  the  leaves  of  Felargoneum  rosenm; 
5,  from  the  fusel-oil  of  beet-molasses  ;  and  6,  from  undecylenic  acid. 

A.  K.  M. 

A  New  Acid  Isomeric  with  Crotonic  Acid.  By  R.  Fittig  and 
F.  KOEDER  {Btr.,  16,  2592— 2593).— A  further  study  of  the  acid  pre- 
viously obtained  by  the  authors  (Abstr.,  1883,  730)  leaves  little  doubt 
as  to  its  being  vinylmalonic  acid,  CHoI  CH.CH(COOH)o.  It  combines 
with  hydrobromic  acid  to  form  bromethylmalonic  acid,  which  is  de- 
composed by  boiling  Avater  into  hydrobromic  acid  and  bufyrolacfone- 

PIT 
carboxylic  acid,  COOH.CH-cC^pi^J^^CHj;  at  120°  this  is  decomposed 

into  carbonic  anhydride  and  bntyrolactone.  The  properties  of  the 
acid,  C^HgOa,  obtained  by  the  distillation  of  vinylmalonic  acid  differ 
from  those  of  isocrotonic  acid.  It  crystallises  at  a  low  temperature, 
melts  at  18—19°,  and  boils  at  180—181°.  The  authors  think  it  pro- 
bable that  the  formula  CH^ '.  CH.CHo.COOH,  represents  the  constitu- 
tion of  this  new  acid  and  not  that  of  isocrotonic  acid,  and  that  the 
isomerism  of  the  latter  with  crotonic  acid  is  of  the  kind  frequently 
observed  amongst  unsaturated  acids  and  unexplained  by  our  present 
formulae ;  this  is  confirmed  by  the  results  obtained  by  Friedrich 
(Abstr.,  1883,  968)  from  the  oh lorisocro tonic  acids.  A.  K.  M. 

Preparation  of  Glycollic  Acid  from  Glycerol.  By  H.  Kiliani 
(Ber.,  16,  2414 — 241G). — The  author  has  already  shown  that  several 
glucoses  and  nearly  allied  compounds  yield  glycollic  acid  when 
oxidised  by  silver  oxide,  and  ha.s  recommended   the  oxidation  of  in- 
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verted  sugar  as  a  method  for  preparing  this  compound  (Annalen,  205, 
191).  The  acid  can,  however,  be  more  easily  obtained  by  oxidising 
glycerol  with  silver  oxide  in  presence  of  an  alkali.  For  this  purpose 
id  grams  of  glycerol  are  mixed  with  200  c.c.  of  water  and  6  grams  of 
slaked  lime  added,  to  this  the  oxide  of  silver  obtained  from  60  grams 
of  silver  nitrate  is  next  added,  and  the  whole  heated  at  BO""  for  some 
fouf  hoiu^s.  The  product  is  treated  with  carbonic  anhydride  and 
filtered ;  on  concentrating  the  filtrate,  calcium  glycollate  separates 
out.  '  P.  P.  B. 

Optically  Active  Glyceric  and  Lactic  Acids.  By  J.  Lewko- 
wirscH  (Ber.,  16,  2720 — 2721). — Solutions  of  ammonium  glycerate 
and  ammonium  lactate  exposed  to  the  action  of  PenicUlium  glaunim 
for  several  weeks  become  optically  active.  The  glyceric  acid  solution 
becomes  Isevo-  and  the  lactic  acid  solution  dextro-gyrate.  The  optically 
active  acids  have  not  yet  been  isolated.  W.  C.  W. 

Tribasic  Altiminium  Oxalate.  By  Mathteu-Plesst  (Compf. 
rend.,  97,  1033). — An  aqueous  solution  of  oxalic  acid  attacks  alu- 
minium at  200°,  and  also  attacks  tribasic  aluminium  sulphate,  the 
product  of  the  action  being  an  oxalate  of  the  composition — 

C203,A1.,03,2H,0, 

which  may  be  regarded  as  kaolin  in  which  oxalic  acid  has  replaced 
silica  equivalent  for  equivalent,  thus  furnishing  a  further  example  of 
the  analogy  between  carbon  and  silicon.  C.  H.  B. 

Monethyl  Oxalate.  By  R.  Anschutz  (Ber.,  16,  2412—2414).— 
This  compound,  which  has  hitherto  remained  nnisolated,  is  obtained 
by  heating  equal  quantities  of  dehydrated  oxalic  acid  and  absolute 
alcohol  at  135.°  After  cooling,  the  crude  oxalate  is  decanted  from  the 
oxalic  acid  and  submitted  to  rectification  under  reduced  pressure. 
Monethyl  oxalate,  Cv04HEt,  is  a  transparent,  colourless  liquid,  sp.  gr. 
at  20°  =  1'2175  (water  at  4°  =  1)  ;  it  has  a  strongly  acid  reaction  ;  by 
water,  it  is  resolved  into  ethyl  alcohol  and  oxalic  acid.  It  boils  at 
117°  under  a  pressui^eof  15  mm.,  and  decomposes  when  distilled  under 
ordinary  pressure,  forming  ethvl  formate  and  diethyl  oxalate,  thus  : 
COjEtH  =  H.COOEt  +  CO2:  2Co04EtH  =  aO^Et^  -f  CO^  +  CO  + 
H.O.  Monethyl  oxalate  can  also  be  prepared  from  crystallised  oxalic 
acid  and  alcohol  by  a  method  similar  to  the  one  used  by  the  author 
and  Pictet  in  preparing  the  ethereal  salts  of  tartaric  acid. 

P.  P.  B. 

Identity  of  Isopropylsuccinic  Acid  with  Pimelic  Acid  from 
Camphoric  Acid.  By  E.  Hjelt  (Ber.,  16,  2G21— 2623).— On  oxidis- 
ing isopropylsuccinic  acid,  no  terebic  acid  was  formed,  as  might  be 
expected  if  the  assumed  constitution  of  this  acid  is  correct.  When 
treated  with  alkaline  potassium  permanganate  in  calculated  quantity 
a  portion  becomes  completely  burnt,  another  portion  remaining  un- 
altacked.     When  heated  with  nitric  acid  (4  : 1),  it  remains  unaltered.' 


ORGANIC   CHEMISTRY.  297 

In  its  properfies,  isopropylsuccinic  acid  agrees  with  pimelic  acid,  and 
the  properties  of  its  salts  are  also  identical  with  those  of  the  salts  of 
the  latter  acid,  as  described  by  Hlasiwetz,  Grabowski,  and  Kachler. 
It  dissolves  readily  in  water  and  in  ether,  melts  at  114°,  and  yields 
an  anhydride  at  higher  temperatures.  The  calcium  salt,  CvHioOjCa, 
is  anhydrous,  and  is  precipitated  as  a  sandy  powder;  the  barium  salt 
is  very  readily  soluble  ;  the  silver  salt  is  sparingly  soluble.  The 
identity  is  further  confirmed  by  a  crystallographic  examination  of  this 
acid,  the  measurements  closely  agreeing  with  those  of  Ditscheiner  and 
Zepharovich.  A.  K.  M. 

Reduction  of  Pyrotartaric  Chloride.  By  E.  H.telt  (Ber.,  16, 
2624). — Saytzcff  having  obtained  butyrolactone  by  the  reduction  of 
succinic  chloride  (Annalen,  171,  258),  the  author  has  tried  the  reaction 
with  pyrotartaric  chloride.  This  is  a  colourless  oil  boiling  at  190 — 195° ; 
it  is  gradually  decomposed  by  water  with  formation  of  pyrotartaric 
acid.  When  its  ethereal  solution  is  acted  on  by  glacial  acetic  acid 
and  sodium-amalgam,  the  ether-extract  evaporated,  treated  with 
water  and  potassium  carbonate,  and  then  extracted  with  ether,  a 
neutral  oil  is  obtained  boiling  for  the  most  part  at  203 — 205°.  It  has 
not  been  obtained  pure,  the  analytical  results  agreeing  only  approxi- 
mately with  the  formula  C5Hs02 ;  it  has  an  odour  like  that  of  a  lac- 
tone, dissolves  in  5 — 13  parts  water,  and  does  not  solidify  in  a  freezing 
mixture  of  ice  and  salt.  Boiled  with  barium  hydroxide  solution,  it 
yields  a  gummy  barium  salt,  which  when  dried  at  100"  has  a  composi- 
tion agreeing  with  the  formula  (C5H903)3Ba. 

The  constitution  of  the  elilorides  which  yield  lactones  may  be 
assumed  to  be  analogous  to  that  of  phthalic  chloride.  A.  K.  M. 

Ethyl  Dicarbontetracarboxylate.  By  M.  Conrad  and  M. 
GuTHZEiT  (Be?-.,  16,  2631 — 2632). — This  is  best  prepared  by  adding 
the  calculated  quantity  of  sodium  to  a  mixture  of  ethyl  chloromalo- 
nate  (19'4  grams)  and  ether  (free  from  water  and  alcohol).  After 
about  20  hours,  the  ether  is  separated  by  distillation,  the  unaltered 
sodium  removed,  and  the  product  mixed  with  water ;  the  ethyl  dicar- 
bontetracarboxylate obtained  is  purified  by  crystallisation  from 
alcohol.  When  it  is  heated  in  sealed  tubes  with  alcohol  and  hydro- 
chloric acid,  first  at  150°  and  subsequently  at  190°,  fumaric  acid  is 
formed  according  to  the  equation  : — 

(COOEt),C  :  C(C00Et)2  +  4H2O  =  4EtOH  +  2C0,  + 

COOH.CH  :  CH.COOH. 

By  the  action  of  zinc-dust  and  hydrochloric  acid  on  an  alcoholic 
solution  of  ethyl  dicarbontetracarboxylate,  ethyl  acetylenetetracar- 
boxylate  melting  at  76°  is  produced  :  — 

(COOEt),C  :  C(C00Et)2  +  H.  =  (C00Et),CH.CH(C00Et)3. 

A.  K.  M. 

Attempts  to  obtain  Tartronic  Acid  from  Glycerol,  and  Tar- 
taric Acid  from  Eryttirol   by  Electrolytic   Oxidation.     By  D. 
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BizzAREi  and  G.  Campani  (Gazzeftn,  13,  490 — 492). — The  experiments 
did  not  lead  to  the  expected  results.  H.  W. 

Antimony  Tartrates.  By  F.  W.  Clarke  and  C.  S.  Evans  (Ber.^ 
16,  2379 — 2387). — When  antimony  trioxide  is  dissolved  in  a  consider- 
able excess  of  tartaric  acid,  and  the  solution  evaporated,  it  yields  a  well 
defined  crystalline  salt.  It  is  not,  however,  always  easy  to  obtain  this 
compound,  gummy  amorphous  masses  being  obtained  in  some  cases. 
These  crystals  prove  to  be  antimony  trihydrie  tartrate, 

Sb(C4H,06)3H3,4H20, 

This  salt  crystallises  in  rosettes  of  white  needles,  easily  soluble  in 
water.  It  is  strongly  acid,  decomposing  carbonates  with  evolution  of 
carbonic  anhydride.  The  7iornial  antimony  tartrate,  Sb2(C4Hs06)3,6H20, 
is  obtained  by  adding  sodium  carbonate  to  a  solution  of  the  trihydrie 
tartrate,  and  then  precipitating  with  alcohol ;  it  forms  a  heavy  white 
precipitate,  easily  soluble  in  water.  In  the  cold,  sodium  carbonate 
has  no  action  on  it,  but  on  boiling,  a  white  precipitate  is  formed. 
Attempts  to  prepare  double  salts  from  antimony  trihydrie  tartrate 
were  unsuccessful. 

By  evaporating  to  dryness  a  saturated  solution  of  antimony  trioxide 
in  tartaric  acid,  a  non-crystalline  residue  was  obtained  having  the 
composition  Sb(OH)H2(C4Hi06)2,  which  may  also  be  represented  as 
Sb(C4H506)20H.  Its  aqueous  solution  when  treated  with  alcohol 
yields  a  white  precipitate  of  a  compound  Sb2(C4H406)20.6H20. 

When  the  aqueous  solution  of  this  tartrate  is  allowed  to  evaporate, 
it  yields  a  yellow  scaly  mass  containing  16"39  per  cent,  of  water,  and 
when  heated  at  170°  loses  another  molecule  of  water,  and  leaves  a 
residue  of  two  molecules  of  Sb^CiHsOe.  These  results  indicate  the 
existence  of  two  salts,  having  the  formulae  SbCiHaOs  and  SbCiHsOv 
respectively. 

The  results  of  this  investigation  indicate  the  existence  of  two  series 
of  antimony  tartrates,  one  derived  from  ortho-antimonic  acid,  Sb(0H)3, 
and  the  other  from  antimony  trioxide,  Sb203 ;  the  constitution  of 
these  salts  is  represented  as  follows  :— 

I.  II.  III. 

Sb(0H)3..      Sb(OH),C4H406H  Sb(OH)(C4H406H)2     Sb(C4H406H)3 
IV.  V.  Yl. 

C4H4O6  .C4H4O6  /C4H4O6 

Sb-^Oa  ....      Sbf  Sbf  Sbf 

>0  >C4H406  )C4H406 

S<  Sb^  Sb( 

Of  these,  the  antimony  trihydrie  tritartrate  (III),  the  antimony  tri- 
tartrate  (VI),  and  the  antimony  ditartrate,  are  described  in  the  fore- 
going. The  probable  existence  of  II,  antimony  diliydric  ditartrate,  is 
also  demonstrated.  Attempts  to  prepare  the  compounds  I  and  IV 
have  not  yielded  altogether  satisfactory  results. 


Sb— CHiOeH 

Sb- 

/  \ 

/  ^ 

0        0 

0 

\  / 

\.  / 

Sb— CeHiOeH 

Sb- 
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The  authors  consider  that  in  its  tartrates,  antimony  behaves  just  as 
any  other  trivalent  metal,  and  the  supposed  existence  in  them  of  a 
radicle  (SbO)  is  altogether  unnecessary.  There  are  cases,  as  for  in- 
stance in  tartar  emetic,  where  the  Sb  atom  and  the  oxygen  atom  are 
united,  still  the  composition  of  these  may  be  explained  without  pre- 
supposing the  existence  of  the  radicle  (SbO).  Tartar  emetic  may  be 
represented  as  derived  from  a  tartarantimonious  acid,  thus : — 

-C4H4O6K 

0 

/ 

-an^OeK 

a  view  by  which  the  composition  of  barium  antimony  tartrate  and  of 
the  double  salt  of  strontium  antimony  tartrate  and  strontium  nitrate 
can  be  easily  explained,  a&  shown  in  the  following  formulae  : — 

Sb— C4H^06  Sb— C4H1O6— Sr— NO3 

/  \  \  /  \  ^ 

0         0  Ba  0         0 

\    /  /  \   / 

Sb— C4H4O6  Sb— C.HA— Sr-N03 

P.  P.  B. 

Oxidation  of  Benzene  Derivatives  with  Potassium  Ferri- 
cyanide.  By  W.  A.  Notes  {^Amer.  (Jhem.  J.,  5,  97 — 105). — The  pre- 
sence of  negative  atoms  or  groups  in  many  benzene  derivatives  exerts 
a  powerful  influence  on  the  oxidation  of  hydrocarbon  groups  attached 
to  the  same  benzene  ring.  Experiments,  so  far,  seem  to  show  that  a 
hydrocarbon-group  in  the  ortlio-position  relatively  to  the  negative 
atom  or  group,  is  not  oxidised  at  all,  or  only  in  small  amount,  by 
chromic  acid  ;  that  nitric  acid  can  oxidise  a  group  in  the  ortho- 
position,  but  if  there  is  a  choice,  will,  in  preference,  oxidise  groups  in 
the  meta-  or  para-position.  Caustic  potash,  in  the  one  class  of  com- 
pounds for  which  it  has  been  used,  oxidises  groups  in  the  ortho- 
position  ;  potassium  permanganate  in  alkaline  solution  oxidises  groups 
in  all  three  positions,  but  where  tliere  is  a  choice  would  seem  to  oxidise 
the  group  in  the  ortho-position  by  preference. 

In  order  to  ascertain  if  another  alkaline  oxidising  agent  would 
behave  similarly  to  the  two  last  mentioned,  the  author  has  investigated 
the  action  of  potassium  ferricyanide  in  alkaline  solution  on  the  nitro- 
and  bromo-toluenes.  Ortho-,  nitro-,  and  paranitro-toluene  are  both 
readily  oxidised  to  the  corresponding  nitrobenzoic  acids,  there  being 
no  indication  as  to  w^hich  is  oxidised  more  easily.  Para-bromo- 
toluene  is  only  oxidised  with  great  difficulty  with  alkaline  ferri- 
cyanide, whilst  orthobromotoiuenc  appears  to  be  scarcely  attacked. 
For  comparison,  toluene  was  treated  with  alkaline  ferricyanide,  and 
found  to  be  only  slightly  attacked  by  it.  A.  J.   G. 

Metaisopropylmethylbenzene.  By  H.  E.  Akmstkoxg  and  A.  K. 
Miller  {her.,  16,  2748 — 2750). — When  pure  metaisocymene  is  dis- 
solved   in   warm  sulphuric    acid,   and    the  solution    neutralised    with 
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barium  carbonate,  the  barium  salt  of  a  metaisocymenesulplionic  acid 
is  deposited,  and  the  motlier-liquor  contains  a  more  soluble  salt,  which 
readily  crystallises  in  prisms  of  the  composition  (CinHi3S03)oBa  + 
9H2O.  According  to  Kelbe  (Annalen,  210,  30)  the  (3  barium  salt  is 
deposited  from  the  concentrated  syrupy  solution  in  glistening  plates 
containing  1  mol.  H3O.  The  calcium  salt  resembles  the  barium  salt 
and  ci'ystallises  with  5|  mols.  H2O.  The  potassium  salt  forms  long 
prisms  containing  2^  mols.  H3O.  W.  C.  W. 

Action  of  Chlorine  on  Boiling  Cymene.  (Preliminary  Notice.) 
By  G.  Errera  {Gazzetta,  13,  421 — 422). — The  action  of  chlorine  on 
cymene  vapour  gives  rise  to  a  liquid  resolvable  by  a  few  fractional 
distillations  into  three  portions,  the  first  passing  over  below  195°,  and 
containing  a  considerable  quantity  of  unaltered  cymene,  the  second 
boiling  at  225 — 229°,  the  third  above  255°.  This  last  portion  is 
rapidly  decomposed  by  boiling,  but  on  distilling  it  with  steam,  a  heavy 
oily  liquid  passes  over,  apparently  consisting  of  a  mixture  of  di-  and 
mono-chlorocymene.  The  more  abundant  fraction,  boiling  at  225 — 
229°,  is  a  liquid  heavier  than  water,  decomposing  on  distillation,  with 
evolution  of  hydrochloric  acid,  and  consisting,  as  shown  by  analysis, 
of  monochlorocymene  or  cymyl  chloride,  C10H13CI,  identical  with  that 
which  Paterno  and  Spica  obtained  by  the  action  of  hydrochloric 
acid  on  cymyl  alcohol*  (Abstr.,  1880,  106).  Cymyl  chloride,  heated 
in  a  reflux  apparatus  with  lead  nitrate,  is  converted  into  cumic 
aldehyde,  which  in  its  turn  is  oxidised  to  terephthalic  and  cumic 
acids. 

Cymyl  chloride  is  decomposed  by  boiling,  yielding  hydrochloric  acid 
and  a  fluorescent  hydrocarbon,  C00H04,  of  very  high  boiling  point. 

H.  W. 

Two  Butyltoluenes  Occurring  in  Rosin  Spirit.  By  W.  Kelbe 
and  A.  Baur  {Ber.,  16,  2559— 2566).— Kelbe  (Abstr.,  1881,  809) 
obtained  a  hydrocarbon  of  the  formula  CnHje  from  rosin  spirit;  this 
yielded  isophthalic  acid  on  oxidation,  and  he  therefore  assumed  it  to 
be  either  a  methylbutylbenzene  or  an  ethylpropylbenzene.  The 
authors  now  find  it  to  be  metaisobutyltoluene,  C6H4Me.CH2.CHMeo,  and 
they  have  also  obtained  an  isomeric  hydrocarbon,  namely,  parabittyl- 
toluene.  Metaisobutyltoluene,  obtained  on  heating  its  lead  sulphonate 
at  150°  with  concentrated  hydrochloric  acid,  is  a  colourless  strongly 
refracting  liquid  of  agreeable  odour,  boiling  at  186 — 188°.  Its  sul- 
phonic  acid  crystallises  in  small  very  deliquescent  scales,  melting  at 
75 — 76°.  The  barium  salt,  (C,iH;5S03)2Ba,H,0,  forms  small  lu.?trous 
scales,  sparingly  soluble  in  cold,  more  readily  in  hot  water,  very  spar- 
ingly in  absolute  alcohol ;  the  lead  salt,  (CnHigS03)2Pb,3H20,  forms 
large  nacreous  plates,  much  more  readily  soluble  in  hot  than  in  cold 
water ;  the  potassium  salt,  CnHisSOsK,!!^©,  crystallises  in  large  mode- 
rately soluble  nacreous  plates,  and  the  sodium  salt,  CiiHi5S03Na,H20, 
in  easily  soluble  lustrous  needles;  the  copj^er  salt,  (CiiHi5S03)oCn,4H20, 
crystallises  in  large   blue  lustrous  plates,  readily  soluble  in    water. 

*  Commonly,  but  incorrectly,  called  cumic  alcohol  or  cumyl  alcohol ;  the  proper 
name  of  the  radicle  C10H13  is  cymyl. — H.  W. 
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Metaisobutyltoluenesulplionamide,  CiiHi5,S02.NH2,  crystallises  in  small 
lustrous  scales  meltinof  at  74 — 75^. 

Parahiiti/Uoluene,  CsHiMe.CjHg,  is  separated  from  the  crude  meta- 
isocymene  by  crystallising  the  barium  sulphonates  from  50  per  cent, 
alcohol,  in  which  barium  parabutyltoluenesulphonate  is  much  more 
readily  soluble  than  the  metaisocymene  salt.  Parabutyltolueue  (b.  p. 
176 — 178°)  is  a  colourless,  highly  refracting  liquid  of  agreeable  odour; 
dilute  nitric  acid  oxidises  it  to  paratoluic  acid.  The  barium  sidphonate, 
(0111115803)263, H.^O,  forms  small  scales,  sparingly  soluble  in  water; 
ihelead  salt,  (OnHi5S03);Pb,3HoO,  crystallises  in  small  lustrous  scales, 
sparingly  soluble  in  cold,  readily  in  hot  water ;  the  potassium  salt, 
CiiHi5S03K,l|H20,  in  small,  lustrous,  easily  soluble  scales;  the  sodium 
salt,  Ci,Hi5.S03Na,2H20,  in  small  wart-like  crystals,  readily  soluble  in 
water,  and  the  copper  salt  in  readily  soluble  bright  blue  wart-like 
crystals.  Parahutyltoluenesulplionamide,  C11H15.SO3NH2,  forms  large 
nacreous  plates  melting  at  IIS*^,  and  sparingly  soluble  in  hot  water. 
With  potassium  permanganate,  it  yields  paratolylsulj^honaminic  acid, 
COOH.CsHaMe.SOaNHj,  melting  at  242°,  sparingly  soluble  in  water, 
almost  insoluble  in  ether  and  in  alcohol. 

Metaisobutyltoluene,  identical  with  the  hydrocarbon  contained  in 
rosin-spirit,  can  be  obtained  synthetically  from  isobutyl  bromide  and 
toluene,  in  presence  of  aluminium  bromide.  A.  K.  M. 

Reductions  with  Zinc  and  Ammonia.  By  W.  G.  Mixteb 
(Amer.  Chem.  J.,  5,  1 — 9). — Powdered  zinc,  with  aqueous  or  alcoholic 
ammonia,  and  a  small  quantity  of  platinic  chloride  solution,  forms  a 
very  gentle  reducing  agent,  of  which,  so  far,  but  little  use  seems  to 
have  been  made.  It  was  used  for  the  reductions  in  the  preparation  of 
the  bodies  described  below. 

N.CeHi.NHXS 
Parazoxyacetanilide,    0<^  |  ,  obtained  by  the  reduction 

^N.Cr,H4.NHJ5 
of  paranitracetanilide  in  alcoholic  solution,  forms  minute  hair-like 
particles  of  a  light  golden-yellow  colour,  melts  at  275 — 278°,  is 
sparingly  soluble  in  boiling,  nearly  soluble  in  cold  alcohol.  The 
ammoniacal  mother-liquor  from  the  preparation  of  this  substance  con- 
tains azo-acetanilide,  C16H16N4O2 ;  it  will  be  described  in  a  future  paper. 
By  boiling  parazoxyacetanilide  with  alcoholic  potash,  it  yields  parazo- 

N.C6H4.NH2 
oryaniline,    0\   |  ,  as  a  fibrous  mass  which  melts  at  182 — 

^N.C6H4.NH2 
184°,  and  is  readily  soluble  in  alcohol.  The  hydrochloride  crystallises 
well  from  water,  and  is  sparingly  soluble  in  alcohol.  The  sulphate 
separates  on  adding  sulphuric  acid  to  a,  dilute  solution  of  the  base. 
The  platinochloride,  Ci2H,2N40,H2PtCl6,  forms  long  brownish-red 
needles.  By  reduction  with  ammonium  suljihide,  or  with  tin  and 
hydrochloric  acid,  azoxyaniline  yields  paraphenylenediamine,  showing 
that  the  azoxy-  and  amido-groups  occupy  the  [1:4]  positions. 

N.CoH^.NHS^ 
Metazoxyhenzanilide,  0\  \  ,  obtained  by  the  reduction 

^N.CeHi.NHBzj 
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of  metanitrobenzanilide,  forms  a  light  powder  of  pale  yellow  colour; 
it  melts  at  272'',  and  is  insoluble  or  nearly  insoluble  in  alcohol,  ether, 
and  benzene.  The  mother-liquor,  after  renewed  digestion  with  zinc, 
yielded  the  substance  NHBz.CeHi.NHj,  described  by  Bell  (this 
Journal,  1874,  900).  A.  J.  G. 

Action  of  Ethyl  Acetoacetate  on  Phenylhydrazlne.    I.    By 

L.  Knorr  (_Ber.,  16,  2597 — 2590). — This  reaction  is  similar  to  that 
between  ethyl  acetoacetate  and  aniline,  yielding  a  new  class  of  com- 
pounds, the  properties  of  which  closely  resemble  those  of  a-meth-7- 
hydroxyquinoline  (see  p.  331).  According  to  Fischer,  phenylhydrazlne 
and  ethyl  acetoacetate,  at  the  ordinary  temperature,  yield  an  oily 
condensation-product  with  liberation  of  water;  this  compound  must 
have  the  formula  PhN.H  !  CMe.CH,.COOEt.  When  heated  on  a 
water-bath,  it  yields  alcohol  and  a  substance,  C10H10N3O,  which 
resembles  carbostyril  in  many  of  its  properties.  It  melts  at  127",  can 
be  distilled  unchanged,  and  shows  both  basic  and  acid  properties  ;  it  is 
a  stronger  acid  than  carbostyril,  dissolving  in  ammonia  and  in  alkaline 
carbonates.  To  prepare  it,  100  grams  of  phenylhydrazlne  are  added  to 
125  grams  of  ethyl  acetoacetate,  the  water  which  forms  is  separated, 
and  the  oily  product  is  heated  for  about  two  hours  on  a  water-bath, 
until  a  portion  is  found  to  solidify  on  cooling,  or  ou  the  addition  of 
ether.  The  warm  mass  is  poured  into  and  stirred  with  ether,  which 
removes  colouring  matter,  and  the  white  crystalline  product  is  then 
washed  with  ether  and  dried  at  100°.  The  yield  is  quantitative  and 
the  product  pure.  It  is  almost  insoluble  in  cold  water,  ether,  and 
light  petroleum,  more  readily  soluble  in  hot  water,  and  very  readily  in 
alcohol.  It  crystallises  from  hot  water  in  hard  prisms,  and  by  the 
slow  evaporation  of  its  alcoholic  solution  can  be  obtained  in  crystals 
of  diamond  lustre.  It  yields  crystalline  precipitates  with  salts  of 
most  of  the  heavy  metals,  the  ultramarine  blue  cobalt  salt,  and  the 
orange-yellow  uranium  salt,  being  especially  characteristic.  Its  con- 
stitution remains  to  be  explained.  An  anhydride,  CjoHigNiO,  is 
formed,  when  it  is  heated  with  an  excess  of  phenylhydrazlne  ;  this 
may  be  prepared  as  follows  :  ethyl  acetoacetate  (50  grams)  is  mixed 
with  phenylhydrazlne  (60 — 70  grams),  the  water  which  forms  sepa- 
rated, and  the  oily  product  heated  to  boiling  in  an  oil- bath  until  a 
solid  mass  is  obtained;  on  boiling  this  with  alcohol,  the  anhydride  is 
obtained  pure.  Heated  to  250 — 260°  it  turns  brown  and  decomposes 
before  melting.  It  is  insoluble  in  most  of  the  usual  solvents  ;  is  in 
many  respects  similar  to  carbostyril ;  dissolves  in  acids  and  bases, 
from  which  it  is  reprecipitated  on  neutralisation  ;  it  is  insoluble  in 
acetic  acid  and  in  ammonia,  and  is  precipitated  by  carbonic  anhydride 
from  its  alkaline  solution,  so  that  it  apparently  contains  a  hydroxjl- 
group.  A.  K.  M. 

A  New  Group  of  Organic  Bases.  By  0.  Widmann  (J5er.,  16, 
2576 — 2587). — By  the  action  of  acetic  anhydride  on  amidohydroxy- 
propylbenzoic  acid  (the  external  application  of  heat  being  avoided), 
acetamidohydroxypropylbenzoic  acid  is  formed  (see  p.  317),  but  if  the 
amido-acid  is  boiled  with  an  excess  of  acetic  anhydride,  and  the  latter 
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then  separated  by  repeated  evaporation  with  alcohol,  a  reddish 
coloured  oil  is  obtained  crystallising  from  alcohol  in  rhombic  plates, 
melting  at  218°,  and  insoluble  in  water.  Its  hydrochloride  is 
extremely  soluble  in  water,  sodium  acetate  reprecipitating  the  base 
CioHjaNOs  in  white  needles.  The  same  compound  is  formed  on  boil- 
ing acetamidohydroxypropylbenzoic  acid  with  hydrochloric  acid,  and 
also  when  acetamidopropenylbenzoic  acid  is  boiled  with  hydrochloric 
acid.  The  author  names  it  metliylmmazonic  acid ;  it  dissolves  readilv 
in  dilute  acids,  forming  salts,  and  also  in  concentrated  sulphuric  acicl. 
On  distillation,  it  yields  a  tarry  product  having  an  odour  like  that  of 
indole,  but  when  cautiously  heated,  white  needles  sublime.  By  the 
action  of  potassium  nitrite  on  a  solution  of  the  hydrochloride,  nitrous 
acid  is  liberated,  whilst  needles  of  free  methylcumazonic  acid  sepa- 
rate. When  heated  in  a  tube  with  ethyl  iodide,  it  yields  a  syrupy 
substance  which  could  not  be  obtained  in  a  pure  state.  By  evaporat- 
ing a  solution  of  the  base  in  dilute  s.nlphuric  acid,  the  acid  sulphate, 
Ci3Hi3N03,H3S04  +  HaO,  is  obtained  in  slender,  white,  silky  needles, 
very  readily  soluble  in  water  ;  it  loses  its  water  of  crystallisation  at 
100 — 140°.  The  hydrochloride  crystallises  in  needles.  The  platino- 
chloride,  (Ci2Hi3N03)2,H2PtCl6,  forms  lustrous  four-sided  plates  or 
cubical  crystals,  very  readily  soluble  in  water.  By  the  action  of 
sodium-amalgam  on  a  solution  of  methylcumazonic  acid  in  sodium 
hydroxide,  the  compound  C12H15NO3  is  produced ;  it  is  very  sparingly 
soluble  in  ether  and  alcohol,  crystallising  from  the  latter  in  slender 
needles,  which  melt  at  24G°  and  sublime  at  higher  temperatures. 
This  substance  is  identical  with  acetamidocvmiic  acid, 

.C6H3Pr(NHAS).COOH, 

prepared  by  the  author  from  nitrocumic  acid.  With  the  object  of 
eliminating  an  acetyl-group  from  methylcumazonic  acid,  it  was  boiled 
with  hydrochloric  acid  and  with  alcoholic  potash,  but  with  negative 
results.  Judging  from  its  formation  from  amidohydroxypropyl- 
benzoic  acid  or  its  acetyl-derivative,  methylcumazonic  acid  might  be 

CMe., 
assumed   to   have  the  constitution  COOH.CsHg/  |        ,  but  this  for- 

mula  does  not  explain  the  basic  character  of  the  substance,  nor  the 
difficulty  of  displacing  the  acetyl-group:  the  formula 

is  equally  unsatisfactory.  Its  reactions  and  properties  can,  how- 
ever, be  satisfactorily  explained  on  the  assumption  that  its  constitu- 
tion is — 

CH    CMej 

-^\/\ 
HC      C       0 

I       II        I 
COOH.C      C      CMe 

%/\^ 

CH  JN 


304  ABSTRACTS  OF   CHEMICAL  PAPERS. 

i.e.,  that  it  is  formed  by  tlae  abstraction  of  the  elements  of  a  molecule 
of  water  from  acetamidohydroxypropylbenzoic  acid,  the  carbon-atom 
of  the  propyl  residue  uniting  with  the  oxygen-atom  of  the  acetyl- 
group.  A  substance  of  this  constitution  must  be  a  tertiai'y  base, 
contains  no  acetyl-gi'oup,  and  might  yield  acetamidocumic  acid  on 
reduction.  Its  formation  from  acetamidopropenylbenzoic  acid  is  more 
difficult  to  explain,  the  yield  in  this  case  being  also  less  satisfactory ; 
the  hydrochloric  acid  may  perhaps  first  form  an  addition-compound 
with  the  propenyl-group,  the  chlorine  then  separating  again,  but  in 
union  with  the  amido-hydrogen.  In  support  of  the  above  constitu- 
tion, the  author  mentions  the  analogous  formation  of  Ladenburg's 
condensation-products  from  orthamidophenol,  and  the  acid  anhydrides 

(Ber.,  9,  1524)  as,  for  example,  CgHi^     );CMe. 

The  name  "  methylcumazonic  acid  "  is  intended  to  imply  that  this 
substance  is  derived  from  cumic  acid,  and  that  it  contains  both  nitro- 
gen and  oxygen,  "  cumazone  "  being  the  hypothetical  parent  substance 

Ethylcumazonic  acid,    COOH,C6H3<-j^ .  CEt-^'     ^^     obtained     by 

boiling  araidohydroxypropylbenzoic  acid  with  an  excess  of  propionic 
anhydride,  and  crystallises  from  alcohol  in  small  lustrous  well-formed 
pyramids,  melting  at  202° ;  it  is  readily  soluble  in  alcohol,  insoluble 
in  water.  The  hydrochloride  crystallises  in  white  needles,  extremely 
soluble  in  water.  The  acid  sulphate,.  Ci3Hi5N03,Il2S04,  alsa  crystal- 
lises in  extremely  soluble  white  needles-.  The  free  base  dissolves 
readily  in  very  dilute  sulphuric  acid. 

Phenykumazonic  acid,  CnHisNOj,  is  fwmed  on  heating  amidohy- 
droxy  propyl  benzoic  acid  with  an  excess  of  benzoic  chloiride  at  100 
- — 120°,  as  long  as  hydrochloric  acid  is  evolved,  boiling  the  product 
with  alcohol  and  subsequently  with  water.  It  melts  at  219 — 220°, 
is  insoluble  in  water,  and  separates  from  alcohol  in  transparent 
crystals  of  the  formula  2CnHi5N03  +  EtOH.  The  acid  sulphate, 
CnHisNOsjHaSOi  +  2HoO,  forms  lustrous,  colourless,  elliptical  plates, 
insoluble  in  water. 

Compared  with  the  methyl-  and  ethyl-derivatives,  phenylcumazonic 
acid  is  a  weak  base.  A.  K.  M. 

Orthonitroplienyl-/3-alanine.  By  A.  Eixhorn  {Ber.,  16,  2645 — 
2651). — In  describing  the  lactone  of  orthonitrophenyl-/3-lactic  acid 
(this  vol.,  p.  65),  the  author  mentioned  that  it  was  converted  into 
salts  of  the  hydroxy-acid  by  warming  it  with  alkaline  hydrates  or 
baryta.  When  heated  with  ammonia  solution,  it  gradually  dissolves, 
and  on  cooling  white  crystals  separate ;  these,  after  recrystallisation, 
melt  at  197°.  The  product,  C9H10N2O4,  has  the  composition  of  ortho- 
nitropltenyl-^-alanine,  but  it  neither  forms  metallic  salts,  nor  does  it 
combine  with  acids.  In  order  to  be  able  to  compare  it  w4th  ortho- 
nitrophenyl-(3-alanine,  the  author  prepared  the  latter  by  dissolving 
orthouitrophenyl-/3-broniopropionic  acid  in  an  excess  of  ammonia,  and 
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leaving  the  solution  at  rest.  Crystalline  scales  gradually  sepai*ate, 
and  on  reorystallisation  from  water  or  alcohol  needles  are  obtained 
melting  at  197°.  The  composition,  G9H,nN.j04,  and  mode  of  prepara- 
tion of  the  product  show  it  to  be  orthoniti-ophenyl-yS- alanine  ;  it  dis- 
solves  readily  in  water,  alcohol,  acetone,  and  glacial  acetic  acid,  more 
sparingly  in  ether,  chloroform,  light  petroleum,  and  carbon  bisul- 
phide. It  dissolves  when  heated  with  dilute  sodium  carbonate  solu- 
tion, but  not  more  readily  than  in  water,  and  separates  unchanged  on 
cooling.  When  boiled  with  sodium  or  barium  hydroxide,  it  does  not 
yield  salts,  a  partial  decomposition  taking  place  with  formation  of 
ammonia ;  attempts  to  obtain  copper  and  silver  salts  were  also  unsnc- 
cessful.  Orthonitrophenyl-/3-alanine  crystallises  unchanged  from 
dilute  or  concentrated  hydrochloric  acid.  Sulphuric  acid  (1  part  acid 
and  1  part  water)  dissolves  it  in  the  cold,  but  decomposition  sets  in 
after  a  time.  On  warming  it  with  concentrated  sulphuric  acid,  a  blue 
solution  is  obtained,  and  on  pouring  this  into  water  a  blue  dye  is  pre- 
cipitated agreeing  in  its  reactions  with  indo'in.  It  is  converted  into 
the  orthonitro-/?-lactic  acid  by  boiling  with  nitrons  acid.  The  perfect 
coincidence  of  these  properties  with  those  of  the  compound  obtained 
by  the  action  of  ammonia  on  the  lactone,  prove  the  identity  of  the 
two  substances.  The  acetyl-derlvative,  CiiHi2N205,  is  prepared  by 
dissolving  orthonitrophenyl-/5-alanine  in  boiling  acetic  anhydride  ;  it 
crystallises  from  alcohol  in  splendid  prisms  melting  at  141 — 142°  ;  it 
crystallises  unchanged  f  t-om  hot  water,  is  insoluble  in  cold  sodium  car- 
bonate and  alkali  solutions,  but  on  boiling  with  the  latter,  is  decom- 
posed with  formation  of  orthonitrophenyl-it?-alanine.  It  does  not 
yield  salts  when  boiled  with  copper  hydroxide  or  silver  hydroxide, 
is  insoluble  in  cold  hydrochloric  acid,  but  dissolves  in  hot  concentrated 
sulphuric  acid  to  a  blue  solution,  which  has  a  strong  odour  of  acetic 
acid.  When  the  alanine  is  boiled  for  about  three  hours  with  acetic 
anhydi-ide,  the  latter  separated  by  distillation,  and  the  residue  crys- 
tallised from  alcohol,  a  substance,  CuH,oN204,  is  obtained  crystallising 
in  needles  melting  at  172°.  It  is  assumed  to  be  the  lactam  of  ortJionitro- 

CH 
phenyl- p-acetylalanine,  N02.C6H4.CH<^-j^Y^^CO.      It  is  decomposed 

by  dilute  soda  solution,  with  evolution  of  ammonia  and  formation  of 
orthonitrocinnamic  acid.  If  equal  quantities  of  the  alanine  and 
sodium  acetate  are  boiled  with  acetic  anhydride,  and  after  removal  of 
the  latter  the  product  is  crystallised  from  alcohol,  the  above  lactam 
separates,  whilst  the  solution  contains  a  small  quantity  of  a  second 
substance,  which  is  probably  the  lactam  of  or tJionitrophenyl- ^-alanine, 

PPT 

N02.C6H4.CH<^-H^  pI-^GO.     lb   crystallises   in   transparent,  strongly 

refracting,  vitreous  prisms,  melting  at  about  80°,  but  it  has  not  yet 
been  obtained  pure.  It  is  moderately  soluble  in  hot  water,  and  is  not 
altered  by  alkalis  or  acids. 

From  the  chemical  behaviour  of  orthonitrophenyl-|S-alanine,  and 
from  its  ready  production  from  the  lactone  or  orthonitrophenyl-/3- 
lactic  acid  and  ammonia,  the  author  concludes  that  it  is  not  an  amido- 
acid,  and  he  gives  the  following  equation  to  express  its  formation  : — 

VOL.  xi.vi.  y 
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NO2.C6H4.CH.CH2  .CH2.CO 

I       I       +  NH3  =  NOj.CeHi.CH/  1 

0— CO  ^NHs.O 

A.  K.  M. 

Synthesis  of  Methylene-blue.  By  R.  Mohlau  (Ber.,  16,  2728— 
2730). — When  nitrosodimethylaniline  acts  on  dimetbylaniline  in 
presence  of  strong  hydrochloric  acid,  the  hydrochloride  of  the  base 
CifiHigNa  is  obtained.  The  base  crystallises  in  prisms  which  melt  at 
215".  Methylene-blue  is  produced  by  reducing  the  hydrochloride 
with  sulphuretted  hydrogen  and  oxidising  the  product  with  ferric 
chloride.  The  base  C16H19N3  is  decomposed  by  reducing  agents,  such 
as  zinc-dust,  into  paramidomethylaniline  and  diraethylaniline.  By 
oxidising  these  products  of  reduction,  dimethylaniline-green  is 
formed. 

Sulphuretted  hydrogen  converts  dimethylaniline-green  into  leuco- 
dimethylaniline-green  and  methylene-white,  and  by  alternate  reduc- 
tion with  sulphuretted  hydrogen  and  oxidation  with  ferric  chloride, 
dimethylaniline-green  is  converted  into  methylene-white  and  methy- 
lene-blue.     As  methylene-white  has  the  constitution 

HS.NH(CeH4NM82)2, 
the  hydrochloride  of  methylene-blue  is  probably 

NMe,.C6H,.N<^^^g~>NMe,CL  ^    ^    ^ 

Metanitrophenylthiocarbimide.  By  H.  Steudemann  (Ber.,  16, 
2331 — 2335). — The  production  of  this  compound  by  the  action  of  hot 
glacial  acetic  acid  on  metanitrothiocarbamide  has  already  been  de- 
scribed (Abstr.,  1883,  801).  In  this  communication,  the  author  gives 
an  account  of  a  detailed  examination  of  the  reaction  taking  place  in 
its  production,  which  may  be  represented  by  the  following  equa- 
tions :  — 

I.  NHPh_^S.NH.C6H4.N02  +  A^-aO  =  CSNPh^  +  NO^.CsHi.NHA^ 
+  AcOH. 

II.  NHPh^S.NH.CeHi.NOz  -|-  ^^^O  =  CSN.CeHi.NOa  +  NHPhZ^ 
+  AcOH. 

The  presence  of  phenylthiocarbimide,  metanitroacetanilide,  meta- 
nitrophenylthiocarbimide, and  acetanilide  was  satisfactorily  demon- 
strated amongst  the  products  of  the  reaction.  Two  other  substances 
are  also  produced,  viz.,  metanitrodiphenylthiocarbamide  melting  at 
160 — 161°,  and  a  substance  having  the  same  composition  as  metanitro- 
phenylthiocarbimide ;  the  formation  of  the  former  resulting  from  the 
action  of  water  on  metanitrophenylthiocarbimide,  thus: — 

2(CSN.C6H,.N02)  +  2H,0  =  CS(NH.C6H4.N02)2  +  CO2  +  HoS. 

Phenylthiocarbimide  undergoes  a  similar  change  when  heated  with 
water  in  sealed  tubes  at  lOO'',  giving  diphenylthiocarbamide,  carbonic 
anhydride,  and  sulphuretted  hydrogen. 
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These  secondary  reactions  sIioav  that  in  the  preparation  of  raeta- 
nitrophenyUhiocarbimide,  distillation  in  a  current  of  steam  should  be 
avoided,  and  the  purification  by  crystallising  from  glacial  acetic  acid 
and  carbon  bisulphide  is  to  be  preferred. 

Metanitrophenylthiocarbimide  is  also  formed  by  the  action  of 
glacial  acetic  acid  on  dinitrophenyltbiocarbamide.  It  crystallises  in 
long  flexible  needles  melting  at  60"o°,  and  boiling  at  275 — 280° ;  it  is 
soluble  in  alcohol,  ether,  benzene,  and  carbon  bisulphide.  Attempts 
to  reduce  the  "  nitro-group  "  have  fail-ed ;  the  alcoholic  solution  of 
this  compound  yields  nitraniline  when  treated  with  sulphuretted 
hydrogen. 

The  following  derivatives  of  metanitrophenylthiocarbimide  have 
been  prepared  : — Metanitrophenylparatolylthiocarhamide, 

NOo.CcHi.NH.CS.NH.CeH^Me, 

pale  yellow  needles  melting  at  173°,  and  sparingly  soluble  in  water, 
ijenzene,  and  ether,  easily  soluble  in  alcohol  and  glacial  acetic  acid. 
Metanitrophenylparaoxijphenylthiocarhamide, 

NO2.C6H4.NH2CS.NH.CeH4.OH, 

crvstalli'es  in  white  needles  melting  at  152°.  Mefanitrophpnylnrthoni- 
froparatoltjlthiocarhaviide,  NOj.CeHi^NH.CS.NH.CsHsMe.NO,  [1:2:4], 
crystallises  in  yellow  needles  melting  at  188°.  P.  P.  B. 

Orthonitroparatolylthiocarbamide.  By  H.  Steejdemann  {Ber., 
16,  2o3G — 2338).- — Neither  of  the  isomerides  of  metanitraniline  appear 
to  form  isomerides  of  metanitrophenylthiocarbamide  ;  and  of  its  homo- 
logues,  othonitroparatoluidine  alone  yields  a  thiocarbamide. 

Orfhonitropnratolylplienijlthiocarhaniide,'^0-,.'KeC^K3.^]l.C^.'^lSP\\, 
is  obtained  by  acting  on  an  alcoholic  solution  of  orthonitropara- 
toluidine  with  phenyltbiocarbimide  ;  it  melts  at  143°,  and  is  easily 
soluble  in  alcohol  and  glacial  acetic  acid.  It  is  isomeric  with  the 
nitrophenylparatolylthiocarbamide  melting  at  173°,  described  in  the 
preceding  Abstract. 

OrthovifropnrafolyUhiocarbimtde,  CSN.C6H3Me.NO2,  obtained  by 
boiling  the  solution  of  the  above  compound  in  acetic  anhydride  with 
water  ;  phenyltbiocarbimide,  acetanilide,  and  nitro-acetotoluide  are 
amongst  the  products  of  this  reaction.  It  crystallises  in  broad 
needles,  which  melt  at  56 — 57"",  and  resemble  metanitrophenylthiocar- 
bimide in  its  properties.  When  heated  with  water,  it  forms  hydric 
sulphide,  carbonic  anhydride,  and  dinitrodiparatoh/llhiorarbamide, 
CS.[NH.C6HoMe(NOo)3]o,  which  is  also  obtained  by  acting  on  nitro- 
toluidine  with  nitrotolylthiocarbimide.  It  melts  at  2o7°,  is  soluble  in 
glacial  acetic  acid,  and  when  heated  with  acetic  anhxdri  le  is  resolved 
into  ortbonitroparatolylthiocarbimide  and  nitroacetotoluide. 

Orlhotiitroparaiolylethyllhiourethane,  EtO.CS.NH.CfiH3Me.NO2,  form- 
ed by  slow  decomposition  of  the  alcoholic  solution  of  orthonitropara- 
tolylthiocarbimide,  melts  at  955°. 

Orthoiiitrovionnparatoli/Uhioccirbainide,  NHj.CS.NHCJliiMe.NOj,  ob- 
tained by  dissolving  the  thiocarbimide  in  ammonia,  forms  a  citron- 
yellow  powder  melting  at  17G°. 

y  2 
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Orthonitrodiparatolylthiocarhamide, 

NOj.MeCeHs.NH.CS.NH.CeHiMe, 

foiined  by  mixing  alcoliolic  solution  of  paratoluidine  and  nitrotolyl- 
thiocarbimide,  crystallises  from  alcohol  in  needle-sbaped  crystals 
melting  at  169°.  P-  P-  B. 

An  Isopicramic  Acid.  By  C.  W.  Dabney  (Ajjier.  Chem.  J.,  5, 
20— 30).— a- BenzoylaviidosalicyUc  acid,  C6H3(NHBz)(OH).COOH,  is 
obtained,  together  with  two  other  substances  not  yet  fully  investi- 
gated, by  the  action  of  benzoic  chloride  on  a-metamidosalioylic  acid. 
It  forms  a  white  powder,  melts  at  252°,  is  readily  soluble  in  acetic 
acid,  sparingly  in  hot  water,  insoluble  in  chloroform,  benzene,  and 
light  petroleum.  The  barium  salt,  (Ci4Hi„04N).jBa  +  6H2O,  forms 
small  colourless  needles  readily  soluble  in  water.  The  calcium  salt, 
(CuHin04N)2Ca,  forms  little  blunt  needles  of  satiny  lustre.  The  nitra- 
tion of  the  acid  was  accompanied  with  some  diflBculty,  pure  nitric 
acid  acting  on  it  with  ungovernable  violence ;  finally,  by  dissolving 
the  substance  in  20 — 30  times  its  weight  of  acetic  acid,  adding  five 
drops  of  nitric  acid  to  each  100  c.c.  of  liquid,  and  heating  to  80°,  the 
nitration  was  effected.  The  resulting  compound  was,  however,  not 
the  nitro-acid  expected,  but  henzoylparamidodinitrophenol, 
C6H2(N02)3(NHB^).OH, 

small  qunntities  of  benzoic  acid  and 'picric  acid  being  also  formed. 
It  crystallises  in  glistening  yellow  plates,  gives  off  red  vapours  at 
150°,  and  then  melts  at  250°.  It  is  I'eadily  soluble  in  glacial  acetic 
acid,  somewhat  less  in  alcohol,  benzene,  and  naphtha,  sparingly  soluble 
in  water.  It  acts  as  a  strong  acid,  forming  salts  which  crystallise 
well,  and  yield  deep  bluish-red  solutions.  The  potassium  salt, 
C6H2(NO,)2(NHBi).OK  +  H,0, 

forms  light  red  needles  with  a  splendid  golden-yellow  lustre ;  the 
anhydrous  salt  is  of  a  dark  brick-red  colour.  The  barium  salt, 
(Ci3H8N:i06)2Ba  +  SHoO,  crystallises  in  slender  bright  red  needles. 
The  calcium  salt,  (Ci3H8N306)',Ca  +  4IH2O,  crystallises  in  glistening 
yellowish-red  scales  or  plates.  The  lead  salt,  (Ci3H8N30fi)2Pb,  is  ob- 
tained by  precipitation  as  a  dark  red  crystalline  mass.  When  heated 
with  moderately  dilute  hydrochloric  acid  at  130°  for  12  hours,  benzoyl- 
paramidodinitrophenol  is  resolved  into  benzoic  acid  and  diorthonitro- 
paramidophenol  or  isopicramic  acid, 

C6H2(N02)2(NH2).OH     [OH  :  NO2  :  NH2 :  NO2  =  1  :  2  :  4  :  6]. 

This  crystallises  in  dark  brown  plates  or  needles,  melts  apparently 
with  some  decomposition  at  170°,  is  sparingly  soluble  in  cold  water, 
soluble  in  benzene  and  naphtha,  readily  soluble  in  hot  water  or  in 
alcohol ;  the  solutions  have  a  cherry-red  colour.  It  appears  to  com- 
bine with  acids,  dissolving  in  them  to  form  yellow  solutions,  but  the 
compounds  so  formed  could  not  be  isolated.  It  unites  with  alkalis, 
forming  crystalline  salts,  whose  solutions  are  of  a  deep  bluish-i^ed 
colour.  The  potassium  salt,  C6H2(N02)2(NH2).OK,  crystallises  in 
bluish-black  needles,  and  is  very  soluble  in   water.     Both  acid  and 
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salts  explode  when  beated.  The  properties  of  isopicrarnic  acid  and  its 
derivatives  are  compared  with  those  of  picramic  acid  in  the  following 
table : — 


Picramh  Acid  [OH  :  NH2 :  NO2 

:  NO2  =  1  :  2  :  4  :  6],  m.  p.  l(-;5°.— 
Crystallises  from  water  in  orange- 
red  needles,  from  chloroform  in 
blood-red  scales.  Soluble  in  alco- 
hol. 100  parts  water  at  22°  dis- 
solve 0"14  part  acid;  solubility  in 
hot  water  about  the  same.  Solu- 
tions orange-red  in  colour. 

Pntassium  Salt. — Red  translu- 
cent rhombic  tables. 

Benzoylpicramic  Acid,  m.  p. 
220^. — Greenish  -  yellow  needles 
sparingly  soluble  in  alcohol. 


Isopicrarnic  Acid  [OH  :  NO. 
:  NH2  :  NO2  =  1  :  2  :  4  :  6],  m.  p' 
170°. — Crystallises  in  bundles  of 
fine  brownish-yellow  needles,  hav- 
ing a  golden  lustre  when  moist, 
very  readily  soluble  in  alcohol. 
100  parts  water  at  22°  dissolve 
0'082  of  acid  :  at  just  below  the 
boiling  point  0"812  part  of  acid. 
Solutions  bluish  red. 

Potassium  Salt.  — Bluish-black 
needles. 

Benzoylisopicramic  Acid,  m.  p. 
250°.— Reddish  plates  of  golden 
lustre,  soluble  in  alcohol. 

A.  J.  G. 


Note. — Another  isomeride  of  picramic  acid,  (i-dijiitroaviidophenol,  of 
unknown  constitution,  has  been  prepared  by  Henriques  (Abstr.,  1883, 
328)  by  the  action  of  ammonia  on  the  triniti'ophenols  from  3-dinitro- 
phenol.  It  crystallises  in  brilliant  red  needles,  melts  at  202°,  is 
nearly  insoluble  in  water,  sparingly  soluble  in  alcohol,  and  yields  a 
potassium  salt  crystallising  in  yellow  needles. — A.  J.  G. 

Triamidophenol.  By  E.  Bamberger  {Per.,  16,  2400 — 2403).— 
Triamidophenol  hydrochloride  was  prepared  by  reducing  picric  acid 
with  tin  and  hydrochloric  acrid  and  precipitating  the  tin  from  the 
product  with  zinc.  The  hydrochloride  so  prepared  was  next  converted 
into  the  triacetijl-triamidophenol,  C6H2(NHAc)3.0H,  by  heating  it  with 
acetic  anhydride  and  sodium  acetate.  This  compound  crystallises 
from  water  in  white  leaflets  melting  at  263°.  It  is  sparingly  soluble 
in  benzene  and  acetone,  but  more  easily  in  alcohol,  water,  or  glacial 
acetic  acid.  It  is  easily  soluble  in  alkalis  and  ammonia,  and  is  pre- 
cipitated from  these  solutions  by  acids. 

It  was  next  attempted  to  nitrate  this  acetyl  compound,  with  the 
result,  however,  of  producing  the  quinone, 

u.,o.M,„iN,u„  01  ^C6H(0H)(NHAc),0^' 

which  is  also  produced  when  the  acetyl  compound  is  treated  with 
weak  oxidising  agents  such  as  dilute  nitric  acid  or  ferric  (-hloride. 
This  quinone  crystallises  from  glacial  acetic  acid  in  golden -yellow 
leaflets  melting  at  268'',  sparingly  soluble  in  alcohol  and  water. 

The  corresponding  quinol,  viz.,  tetracetamidodihydroxy  phenyl 
quinol,  [C«H(OH).(NHAc)2]2,  is  obtained  by  treating  the  quinone 
suspended  in  water  with  hydrogen  sulphide.  It  crystallises  from 
alcohol  in  colourless  needles.  P-   P-   B- 
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Condensation  Products  of  Paranitrobenzyl  Alcohol.  By  A. 
Basler  (Ber.,  16,  2714 — 2720). — The  nitrobenzyl  alcohol  used  in 
these  experiments  was  prepared  from  paranitrocinnamic  acid.  The 
best  results  are  obtained  by  dissolving  103"5  grams  of  methyl  nitro- 
cinnamate  in  1400  grams  of  sulphuric  acid,  and  gradually  adding 
135"5  grams  of  potassium  nitrate  to  the  solution,  which  must  be  kept 
at  a  temperature  between  60°  and  70°.  When  the  reaction  is  com- 
plete, the  mixture  is  left  at  rest  for  six  hours,  and  afterwards  poured 
into  10  times  its  volume  of  ice  water.  The  precipitate  is  treated 
with  a  3  per  cent,  solution  of  sodium  carbonate,  washed,  and  re- 
crystallised  from  hot  water.  To  convert  the  nitrobenzaldehyde  into 
the  alcohol,  one  part  of  the  powdered  aldehyde  is  dissolved  in  5 — 6 
parts  of  15  per  cent,  soda  solution.  After  12  hours,  the  solid  pro- 
duct is  dissolved  in  a  small  quantity  of  water  and  extracted  with 
ether.  The  alcohol  is  deposited  from  the  ethereal  s-olution  in  crystals 
melting  at  92°.  Fi-om  80  to  90  per  cent,  of  the  aldehyde  is  converted 
into  alcohol.  Nitrobenzyl  alcohol  was  also  prepared  from  the  ace- 
tate.    The  yield  is  about  75  per  cent,  of  the  theoretical. 

When  a  solution  of  nitrobenzyl  alcohol  in  benzene  is  treated  with 
strong  sulphuric  acid,  two  conden.sation  products  are  formed.  The  one, 
dinitrodihenzylhenzene  [C6H4(N02)2CHo]2C6H4,  is  sparingly  soluble  in 
the  usual  solvents  with  the  exception  of  benzene,  in  which  it  is 
tolerably  soluble.  It  forms  needle-shaped  crystals  which  soften  at 
140°  and  melt  at  146°.  The  other,  paraniononitrodqjheiiybiiethane, 
C6H4(N02).CH2Ph,  melting  at  31°,  is  freely  soluble  in  benzene,  ether, 
and  alcohol.  It  is  deposited  from  the  alcoholic  solution  in  prisms. 
Chromic  acid  converts  monodipheuylmethane,  in  acetic  acid  solution, 
into  para-movonitrohenzQj^ilienom:,  C6H4(N02)CO.Ph,  melting  at  138°. 
It  is  freely  soluble  in  benzene,  in  hot  water,  and  in  boiling  alcohol. 
On  reduction  with  tin  and  hydrochloric  acid,  mononitrodiphenylme- 
thaue  is  converted  into  tnunainidodipheinjlmethane.  This  base  forms 
white  crystals  melting  at  34°,  which  rapidly  change  on  exposure  to 
the  air.  The  sulphate,  hydrochloride,  and  zinc  chloride  are  crystal- 
line salts.  By  means  of  the  diazo-reaction  it  can  be  converted  into 
para-monhydroxydiphenylmethane,  C6H4(OH).CH2Ph,  which  is  iden- 
tical with  the  compound  Paterno  obtained  by  the  action  of  ziuc-dust 
on  phenol  and  benzyl  chloride  {Ber.,  5,  288,  435  ;  15,  153). 

By  dissolving  para-mononitrodiphenylmethane  in  fuming  nitric  acid, 
a  diititrodiplienylmethane  is  obtained  which  melts  at  175°.  It  has  a 
musk-like  odour,  and  is  perhaps  identical  with  Doer's  isodiiiitrodi- 
phenylmethane  {Ber.,  5,  795).  W.   C.  W. 

Action  of  Aromatic  Hydroxy-acids  on  Phenols.  By  A. 
Michael  {Amer.  Ghem.  J.,  5,  81 — 97). — Phenol  and  salicylic  acid  do 
not  react  on  each  other  when  heated  either  in  open  vessels  or  sealed 
tubes,  but  un  addition  of  dehydrating  agents,  best  stannic  chloride,  a 
reaction  is  readily  eifected,  the  products  being  paradihydroxybenzo- 
phenone  and  a  new  substance,  salicylphenol,  the  former  ajjpearing  to 
owe  its  formation  to  parahydroxybenzoic  acid  contained  in  the  salicylic 
acid  used. 
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Sallnjlphenol,  C6H4(OH).CO.C6H,.OJH[,  crystallises  from  hot  water 
or  alcohol  in  pale  yellow  plates,  from  benzene  in  pyramids  with 
symmetrically  truncated  end-faces.  It  melts  at  143 — 144-°,  is  nearly 
insoluble  in  cold,  moderately  soluble  in  hot  water,  readily  soluble  in 
alcohol  and  benzene.  It  dissolves  readily  in  alkalis,  yielding  metallic 
derivatives.  The  sodium  compound,  Ci3H80(ONa)2,  forms  stellate 
gronps  of  needles,  very  soluble  in  water  and  alcohol  ;  the  silver  com- 
pound, Ci3H80(OAg)2  +  H.O,  is  obtained  as  a  bright  yellow  pre- 
cipitate, sparingly  soluble  in  water.  The  mercury  compound  forms 
reddish-yellow  needles,  the  ferric  salt  is  obtained  in  brown  fern-shaped 
crystals,  the  copper  salt  crystallises  in  groups  of  greenish-yellow 
rhombic  plates,  the  lead  salt  was  obtained  as  an  amorphous  yellow 
precipitate_^  which  melts  in  boiling  water.  Diacetylmlicylphenol, 
Ci3H80(OAc)2,  prepared  by  heating  a  mixture  of  salicylphenol,  acetic 
anhydride,  and  sodium  acetate,  crystallises  in  long  concenti'ically 
grouped  white  needles,  melts  at  84 — 85°,  is  sparingly  soluble  in  cold, 
moderately  soluble  in  hob  water,  readily  soluble  in  hot  alcohol  or 
benzene.  From  its  formation  from  salicylic  acid,  one  hydroxy  1-group 
in  salicylphenol  must  be  in  the  ortho-position  to  the  carbonyl-group, 
and  as  parahydroxybenzoic  acid  occurs  largely  amongst  the  products 
of  its  decomposition  by  fusion  with  sodium  or  potassium  hydroxides, 
it  is  most  probable  that  the  second  hydroxyl-group  is  in  the  para- 
position. 

Ortho-fara-dihjdTox7jdiplienyUarhinol,CJii{OW).C,}i{0^).QJli.OH, 
is  obtained  by  the  action  of  sodium-amalgam  on  an  alkaline  solution 
of  salicylphenol,  and  is  precipitated  on  saturating  the  liquid  with 
carbonic  anhydride,  as  a  white  amorphous  powder  which  could  not  be 
crj-staliiscd.  It  becomes  strongly  electric  on  rubbing,  is  insoluble  in 
cold,  sparingly  soluble  in  hot  water,  readily  soluble  in  cold  alcohol, 
the  solution,  on  evaporation,  yielding  an  oil  that  does  not  solidity  on 
standing.  It  dissolves  readily  in  alkalis,  yielding  metallic  dei'ivatives. 
Like  the  corresponding  dipara-compound  {Annale^i,  202,  132)  it 
gives  an  intense  violet-blue  coloration  when  heated  with  minei-al 
acids. 

Salicylresorcinol,  C6H4(OH).CO.C6H3(OH)2,  is  obtained  in  small 
quantity,  by  heating  a  mixture  of  salicylic  acid  and  resorcinol  at 
195 — 2u0°  for  15  hours.  It  crystallises  from  alcohol  in  glittering 
yellow  scales,  melts  at  133 — 134°,  and  resolidifies  at  116 — 117°  ;  it 
volatilises  slowly  in  a  current  of  steam.  It  is  insoluble  in  cold, 
sparingly  soluble  in  hot  water,  readily  soluble  in  alcohol,  benzene,  or 
in  alkalis.  Acetic  anhydride  converts  it  into  an  acetyl-derivative  ;  an 
oil  which  solidifies  partially  on  long  standing.  Reduction  with 
sodium-amalgam  gives  a  substance  resembling  the  dihydroxydiphenyl- 
carbinols.  In  presence  of  dehydrating  agents  (best  zinc  chloride)  the 
reaction  between  salicylic  acid  and  resorcinol  takes  rather  a  different 
course,  the  product  of  the  action  being  salici/Jresorcinol  ether, 

Cen4<^(5^>C«H3.0H. 

This  compound   crystallises  in  long  bright  yellow  needles,  melts  at 


312  ABSTRACTS  OF  CHEMICAL  PAPERS. 

146 — 147°,  is  insoluble  in  cold,  sparingly  soluble  in  hot  water.  It  is 
also  formed  by  the  action  of  zinc  chloride  on  salicylresorcinol.  Fused 
with  alkalis,  it  yields  salicylic  acid  and  resorcinol.  Its  metallic  deri- 
vatives are  characterised  by  their  insolubility  in  water.  A  sodium 
compound,  Ci3H703Na,NaOH,  is  obtained  by  the  action  of  sodium 
methylate  on  the  ether.  It  crystalhses  in  long  lemon-yellow  needles, 
and  on  long  washing  with  cold  water  is  completely  decomposed  into 
sodiium  hydroxide  and  salicylresorcinol  ether.  A  mono-sodium- 
derivative  could  not  be  obtained  in  a  state  of  purity.  The  author  con- 
siders it  very  probable  that  the  disodium-derivative  has  the  composition 

c.H,<^^»)^>o.H,.om, 

as  from  its  behaviour  with  water  it  must  be  regarded  as  a  derivative 

of    the    ether    and   not    of    salicylresorcinol.      Acetyl  salicylresorcinol 

CO 
ether,   CeH^-c^  q^-CbHs.OAc,  crystallises  in  white  prismatic  needles, 

melts  at  167 — 168°,  is  sparingly  soluble  in  water,  readily  soluble  iu 
hot  alcohol. 

Salicylorcinol  ether,  C6H4<:^p,^>C6H2Me.OH,  is  prepared  by  heat- 
ing a  mixture  of  salicylic  acid,  oi'cinol,  and  zinc  chloride.  It  crystal- 
lises in  straw-coloured  silky  needles,  melts  at  140°,  is  insoluble  in 
water,  soluble  in  hot  alcohol.  .Fused  with  alkalis,  it  yields  salicylic 
acid  and  orcinol.  The  sodium  derivative,  CuOsHgNa  +  l^H,jO, 
crystallises  in  long  3-ellow  needles ;  a  disodinra-compound  could  not  be 
obtained.  Acetylsalicyl orcinol  ether,  CuHgOsAc,  crystallises  in  long 
needles,  and  melts  at  151 — 152''.  A.  J.  G. 

Conversion  of  Hydrocarbons  into  Aldetiydes  by  the  Action 
of  Chromyl  Bichloride.  By  A.  Etaed  {Compt.  rend.,  97,  909— 
911). — The  author  repeats,  in  reply  to  Paterno  and  Sciehilone,  that 
pure  cumene  yields  cumaldehyde  when  the  compound  which  it  forms 
with  chromyl  dichloride  is  decomposed  by  water. 

When  a  10  per  cent,  solution  of  mesitylene  in  carbon  bisulphide  is 
mixed  with  a  similar  solution  of  chromyl  dichloride,  a  precipitate  is 
obtained  of  the  composition  C6H3Me2.CH(OCrCl2.0H)2,  and  when  this 
is  decomposed  by  water  it  yields  mesitylaldehyde  in  almost  theoretical 
quantity.  It  boils  at  220 — 222°,  and  oxidises  rapidly  on  exposure  to 
air,  yielding  mesitylenic  acid. 

Amyl-toluene,  boiling  at  213 — 218°,  when  treated  in  a  similar 
manner  at  45°,  yields  a  precipitate  of  the  composition 

C6H4Me.C5H9(OCrCU.OH),, 

and  when  this  is  decomposed  by  water,  a  mixture  of  two  isomeric 
aldehydes  of  the  composition  C12H16O  is  obtained. 

Phenetoil,  in  the  same  manner,  yields  a  substance  C8H8O4 ;  ortho- 
cresol  yields  CvKgOs ;  and  paracresol,  CuHioOa.  These  substances 
apparently  resemble  the  quinones  in  character.  They  dissolve  in 
alkalis,  but  are  insoluble  in  acids.  Styrolene  also  forms  a  definite 
compound  with  chromyl  dichloride,  but  it  has  not  yet  been  examined. 

C.  H.  B. 
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Action  of  Benzaldehyde  on  the  Mononitro-derivatives  of 
the  Paraffins.  By  B.  Priebs  (Ber.,  16,2591). — When  uitromethane 
and  benzaldehyde  in  molecular  proportions  are  heated  with  zinc 
chloride  in  a  sealed  tube  at  160",  phenylnitroethylene,  CHPh  '.  CH.NO2, 
melting  at  56-5—57°,  is  produced:  Ph.COH  +  CH3.N03  =  H^O  + 
CHPh  ".  CH.NOj.  In  the  same  way  nitroethane  and  benzaldehyde 
yield  a  phenylnitropropylene,  CHPh  '.  CMe.NOo,  melting  at  64°. 

A.  K.  M. 

Ammonia-derivatives  of  Benzil.  (Preliminary  Notice.)  By 
F.  R.  Japp  (Ber.,  16,  2636 — 2640). — According  to  Zincke  and  Henius, 
(Ber.,  16,  889)  the  compounds  imahenzil,  henzilimide,  and  hetizilam, 
obtained  by  Laurent,  have  the  formulae  C42H32N2O4,  C42H32N2O4,  and 
C42H32N2O2  respectively.  The  anthor  refers  to  previous  communica- 
tions (this  Journal,  Trans.,  1883,  p.  12,  and  Ber.,  15,  2413),  in  which 
he  has  shown  that  the  formula  of  azobenzil  (benzilam)  is  C2iH)5NO, 
and  not  C42H3nN202,  as  Zinin  assumed  (J.w?;aZeH,  34,  190).  Its  vapour- 
density  also  excludes  the  formula  proposed  by  Zincke  and  Henius. 
When  heated  with  concentrated  hydrochloric  acid  at  250°,  it  yields 
benzoic  acid,  ammonium  chloride,  and  a  resinous  mass.  If  oxidised 
by  chromic  mixture,  benzoic  acid  is  obtnined  in  almost  the  theoretical 
amount  required  by  the  equation  C21H15NO  +  00  +  3H2O  = 
3C7H602  +  NH3,  showing  that  three  benzenyl  groups  must  be  present 
in  the  compound.  Moreover,  azobenzil  is  closely  analogous  in  its 
behaviour  to  benzenylamidophenanthrol,  the  constitution  of  which  is 
known.  These  facts  leave  little  doubt  as  to  the  correctness  of  the 
constitutional  formula  previously  assumed  by  the  author  (loc.  cit.). 
According  to  Zincke,  the  conversion  of  hemliimide  into  azobenzil  by 
cold  concentrated  sulphuric  acid,  consists  in  the  removal  of  oxygen, 
and  as  the  latter  does  not  appear  in  the  free  state  it  must  be  assumed 
to  oxidise  a  part  of  the  substance.  This,  however,  is  not  in  accordance 
with  the  fact  that  the  change  is  very  complete,  and  the  author  thinks 
it  far  more  probable  that  water  is  eliminated,  which  might  occur  in 
the  following  manner,  if  benzi'limide  be  assumed  to  have  the  formula 
C2,HnN02,  thus  :  C2,HnN02  -  H2O  =  C2,H,5NO.  This  formula  also 
agrees  better  with  the  results  of  analysis  than  that  given  by  Zincke. 

PhC— 0 
The  constitution,  ||  />C(OH)Ph,    is   suggested,    according    to 

PhC.NH-^ 
which  benzilimide  would  also  be  a  condensation-product  of  benzalde- 
hyde and  benzil  with  ammonia.  The  author  agrees  with  Zincke  that 
imabevzil  has  the  formula  C42H32N2O4 ;  the  halved  formula  would 
require  that  half  the  benzil  taking  part  in  the  reaction  should  bo 
decomposed,  but  the  yield  of  imabenzil  is  too  great  for  this.  More- 
over, on  boiling  it  with  dilute  sulphuric  acid,  almost  exactly  the  same 
weight  of  benzil  is  obtained  :  C42H3,.N204  +  2H2O  =  3Ci4Hio02  -(- 
2NH3,  this  being  the  reverse  of  Zincke's  method  of  forming  it.  Ima- 
benzil contains  therefore  neither  benzoic  acid  nor  benzaldehyde 
radicals,  and  must  be  derived  from  3  mols.  of  benzil. 

A.  K.  M. 

Action  of  Nitriles  on  Benzil.  By  F.  R.  Japp  and  R.  C. 
Tresidder   (Ber.,   16,    2052 — 2654).— On    adding   acetaldehydo    and 
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benzonitrile  to  well  cooled  concentrated  sulphuric  acid,  Hepp  and 
Spiess  obtained  a  compound  of  the  formula  CibHkNoO^  ;  C..H4O  + 
2C7H5N  +  H,0  =  CsHieNoOa.  The  authors  find  that  a  similar  re- 
action takes  place  with  benzil  and  propionitrile.  Finely  powdered 
benzil  is  suspended  in  four  times  its  weight  of  concentrated  sul|)huric 
acid,  and  propionitril  gradually  added,  the  mixture  being  agitated 
and  cooled.  After  remaining  at  rest  for  some  hours,  it  is  poured 
into  water  and  the  white  product  washed  with  ether  and  crystallised 
from  boiling  alcohol.  It  forms  lustx'ous  colourless  needles  of  the 
formula  CooH.oN.Os,  melting  at  197":  CuH.oOa  +  20:35^  +  H.O  = 
CnoH22N203.  On  boiling  it  with  dilute  sulphuric  acid,  it  yields  benzil, 
propionic  acid,  and  ammonia :  C2oH2nN203  +  8H2U  =  C14H10O.,  + 
1IC2H5.COOH  +  2NH;i.  When  benzil  and  benzonitril  are  treated  as 
above  described,  the  product  consists  of  two  compounds,  which  can  be 
separated  by  crystallisation  from  alcohol.  The  more  soluble  com- 
pound forms  colourless  prisms  melting  at  1G8°,  which  crystallise  with 
half  a  molecule  of  alcohol,  2C2bHo,N2C)3  +  C.HeO  ;  CuH.oUo  +  2C,H5N 
-f-  H2O  =  C2SH22N2O3.  The  second  substance,  CogHaiNOs,  is  nearly  in- 
soluble in  alcohol  and  in  most  of  the  usual  solvents,  but  can  be 
purified  by  crystallisation  from  boiling  benzene,  when  it  is  obtained  in 
microscopic  prisms  melting  at  225'^.  Its  formation  probably  takes 
place  thus :  2CuHio02  +  CvHsN  +  H2O  =  CogH^iNOa  +  PhCOOH. 
When  it  is  heated  with  concentrated  hydrochloric  acid  at  15U",  it  is 
decomposed,  benzil,  benzoic  acid,  and  ammonia  being  formed,  pro- 
bably according  to  the  equation  C2bH2iN03  +  2H2O  =  CuHioOa  + 
C7H6O2  +  CiHeO  +  NH3 ;  tlie  authors  did  not  succeed  in  confirming 
the  formation  of  benzaldehyde.  Acetic  anhydride,  at  150°,  has  no 
action  on  the  substance.  A.  K.  M. 

Substituted  Benzoic  Acids,  and  the  Nature  of  the  Hydro- 
gen Atoms  in  Benzene.  Part  I.  By  H.  Hubner  (Annalen,  222, 
67 — 116). — I.  Metauitrobenzoic  acid  melting  at  142°  is  prepared  by 
adding  finely  powdered  benzoic  acid  to  nitric  acid  (sp.  gr.  1'5),  and 
then  boiling  for  24  hours.  It  is  separated  from  the  orthonitrobenzoic 
acid  simultaneously  formed,  by  means  of  the  sodium  salt,  which  is 
more  soluble  in  the  case  of  the  ortho-acid.  The  preparation  of 
dimetanitrobenzoic  acid  melting  at  205°,  by  the  action  of  a  mixture 
of  strong  sulphuric  and  fuming  nitric  acids  on  benzoic  acids,  has  been 
already  described  (Abstr.,  1878,  148).  The  same  acid  may  also  be 
obtained  from  the  above  metanitrobenzoic  acid  by  the  action  of  a 
mixture  of  strong  sulphuric  and  nitric  acids.  The  preparation  of 
the  same  dinitro-acid  from  paratoluidine  was  made  known  by 
W.  Staedel  (Abstr.,  1881,  724).     Paraorthonitrobenzoic  acid, 

C6H3(COOH)(N02)2  [1:2:  4], 

is  prepared  by  heating  paranitrobenzoic  acid  with  a  mixture  of 
equal  volumes  of  the  strongest  nitric  and  commercial  sulphuric 
acids  at  170°.  The  acid  is  purified  by  means  of  its  barium  and  lead 
salts:  it  melts  at  179"".  This  nitration  has  since  been  studied  by 
Glaus  and  Halberstadt  (Abstr.,  1880,  647),  who  find  that  a  second 
dinitrobenzoic  acid  is  simultaneously  formed.      Prom  the   above  it 
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appears  that  the  NOo-group  in  entering  into  mononitrobenzene-deri\  a- 
tives  principally  replaces  those  hydrogen  atoms  which  are  in  the 
meta-positiun,  irrespectively  of  any  oxatyl-,  methyl-,  or  amido-gioups, 
which  may  be  already  present  in  the  molecule. 

II.  The  preparation  of  metanitrometamidobenzoic  acid  melting  at 
208"^  has  been  already  described  (Abstr.,  1878,  148).  Metamiilobeu- 
zoic  acid  is  prepared  by  passing  sulphuretted  hydrogen  through  an 
aminoniacal  solution  of  metadinitrobenzoic  acid  until  the  solution 
yields  no  px'ecipitate  with  hydrochloric  acid.  The  acid  crystallises 
with  1  mol.  H^O,  and  melts  at  228°.  By  heating  the  dry  hydro- 
chloride of  this  acid  with  barium  hydroxide,  dimetamidobenzene 
melting  at  60°  is  obtained.  This  shows  that  the  dinitrobenzoic  acid 
melting  at  204<°,  which  is  the  chief  product  of  the  nitration  of  mono- 
metanitrobenzoic  acid,  has  the  two  nitro-groups  in  the  meta-position" 
relatively  to  each  other. 

The  nitramidobenzoic  acid  melting  at  208°  was  converted  by  means 
of  the  diazo-compound  into  metanitrobenzoic  acid  melting  at  142°, 
and  this  again,  by  means  of  tin  and  hydrochloric  acid,  into  metamido- 
benzoic  acid  melting  at  172'5°.  The  same  metanitraniidobenzoic 
acid  melting  at  208"  was  converted  by  means  of  the  diazo-compound 
into  metanitrochlorobenzoic  acid  melting  at  147°  ;  then,  by  means  of 
zinc  and  hydrochloric  acid,  the  latter  was  converted  into  metamido- 
chlorobenzoic  acid  melting  at  216"^,  and  this  ajrairi,  through  tlie  diazo- 
comjiound,  into  metachloiobenzoic  acid  melting  at  153".  Thus  both 
the  nitro-groups  in  the  dinitrobenzoic  acid  are  shown  to  be  in  the 
meta-position.  These  experiments  and  results  may  be  thus  briefly 
tabulated : — 

Dimetanitrobenzoic        acid.  .  . 

Metranitramidobenzoic  ,,  .  .  . 

Metanitrobenzoic  ,,  ,  .  , 

a-Metachlorobenzoic  ,,  •  . 

Metanitrochlorobenzoic  ,,  .  . 

Metamidochloi'obenzoic     ,,  .  . 

a/:J-Metachlorobenzoic  ,,  . . 

III.  When  metachlorobenzoic  acid  is  acted  on  by  fuming  nitiic 
acid,  two  nitrochlorobenzoic  acids  are  produced.  As  it  may  be 
assumed  that  the  nitric  acid  acts  in  the  same  way  as  on  metabromo- 
benzoic  acid,  the  two  acids  must  be  metachlororthonitrobenzoic  acids. 
The  two  acids  are  separated  by  repeatedly  boiling  them  with  small 
quantities  of  water  until  the  undissolved  portion  (a-metachloronitro- 
benzoic  acid  melting  at  235°)  no  longer  melts  under  water.  The 
solution  contains  the  /i-metachloronitrobenzoic  acid  melting  at  137°. 
The  properties,  both  of  the  acids  themselves  and  of  their  respective 
salts,  are  quite  distinct,  thus  demonstrating  that  in  monosub- 
stituted  benzenes  there  are  two  atoms  of  hydrogen  in  the  ortho- 
position. 

IV.  Hitherto  for  the  preparation  of  a-  and  /i-orthonitrometa- 
bromobenzoic  acid,  purified  bromobenzoic  acid  from  bromine  and 
benzoic  acid  has  been    employed   (/>'e/.,    8,   558;  Abstr.,  1878,  148). 
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Owing  to  the  difficulty  of  separating  the  products  of  such  an  action  as 
that  of  bromine  on  benzoic  acid,  the  suspicion  might  arise  that  these 
isomeric  bromonitrobenzoic  acids  had  been  formed  from  diiferent  bro- 
mobenzoic  acids.  In  order  to  ob-vaate  this  objection,  pure  metanitro- 
benzoic  acid  was  converted  into  metamido-,  and  then  into  metabromo- 
benzoic  acid,  and  this  on  treatment  with  nitric  acid  yielded  the  a-  and 
/H-orthonitrometabromobenzoic  acids  as  with  the  ordinary  bromoben- 
zoic  acid.  To  prepare  the  a-orthobromometabromobenzoic  acid,  the 
above  a-oi'thonitro-acid  was  converted  into  the  diazo-compound,   or 

C00H.aH3Br.N= 
rather   into   the    diazoimido-compound,  ^N,  as  it 

COOH.CeHaBr.NH^ 
proved  to  be,  and  the  latter  into  the  dibromobeuzoic  acid,  which  melts 
at  147°. 

To  prepare  the  metabromo-8-orthobromobenzoic  acid,  the  above 
^-orthonitro-acid  was  first  converted  into  the  metabromo-yS-orthamido- 
benzoic  acid.  The  further  conversion  of  the  latter,  by  means  of  the 
diazo-compound,  into  dibromobeuzoic  acid,  is  attended  with  much 
difficulty.  The  hydrobromide  of  the  amido-acid  is  first  prepared, 
treated  with  nitrous  anhydride  in  the  cold,  and  finally  boiled.  The 
metabromo-/3-orthobromobenzoic  acid  melts  at  153°. 

The  two  isomeric  bromamidobenzoic  acids  were  also  converted 
into  amidobenzoic  acid  by  means  of  sodium-amalgam.  In  both 
cases,  the  same  amidobenzoic  acid  melting  at  144°,  and  identical  with 
anthranilic  acid  or  orthamidobenzoic  acid  was  obtained,  thus  confirm- 
ing the  ah-eady  demonstrated  existence  of  two  ortho-hydrogen  atoms 
in  mono-substituted  benzene. 

That  the  existence  of  two  isomeric  metabromorthonitrobenzoic 
aoids  depends  on  the  different  relationship  between  the  bromine-  and 
nitro-groups,  was  shown  by  converting  these  acids  into  dibromoben- 
zene.  The  /^-compound  was  found  to  yield  paradibromo-,  and  the 
a-compound  orthodibromobenzene,  thus  : — 

Metabromo-;8-ortlionitrobenzoic  acid.  Metabromo-a-or(honitrobenzoic  acid. 

[COOH  :  NO2  :  Br  =  1  :  2  :  5].  [COOH  :  NO3  :  Br  =  1  :  2  :  3]. 

Metabromo-/3-orthobromobenzoic  acid.  Metabromo-a-orthobroraobenzoic  acid. 

[COOH  :  Br  :  Br  =  1  :  2  :  5].  [COOH  :  Br  :  Br  =  1  :  2  :  3]. 

Paradibromobenzene.  Orthodibromobenzene. 

[Br  :  Br  =  2  :  5].  [Br  :  Br  =  2  :  3]. 

P.   F.   P. 

Nitrohydroxypropylbenzoic  Acid  and  its  Derivatives.  By 
O.  WiDMANN  {Ber.,  16,  2567 — 2575). — This  acid,  together  with  some 
of  its  derivatives,  have  been  already  described  by  the  author  (Abstr., 
1883,  330).  The  ammouium  salt,  CnHioNOs.NH,  +  2H2O,  forms 
lustrous  needles  extremely  soluble  in  water ;  the  silver  salt, 

CoHioNOsAg  -f  iH^O, 

separates  from  a  warm  solution  in  needles,  and  from  a  cold  solution  in 
well-formed  prisms  or  rhombic  plates,  sparingly  soluble  in  cold,  more 
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readily  in  warm  water;  the  calcium  salt,  (CioHio'N"05)2Ca,  crystallises 
in  sparingly  soluble  white  needles,  the  harium  suit,  (C,nH,oN05),Ba  + 
6H;0,  in  highly  lustrous  needles,  1  part  of  the  latter  salt  (anhy- 
drous) dissolving  in  11  parts  water  at  13°.     The  lead  salt, 

(C:oH,oN05).Pb  +  5H,0, 

forms  short  lustrous  prisms  very  sparingly  soluble  in  water,  and  the 
copper  salt,  (CinHioN05)2Cu  +  l^HjO,  bluish-green  prismatic  or 
cubical  crystals,  also  very  sparingly  soluble  in  water,  although  readily 
in  alcohol,  from  which  it  crystallises  in  small  green  slender  needles. 
Nitroacetoa'ypropiilhenzoic  acid,  C6H:,(N02)(CMeo.05x5).COOH,  is  ob- 
tained when  nitrohydroxypropylbenzoic  acid  is  heated  with  an  excess 
of  acetic  anhydride  in  sealed  tubes  at  100°,  the  solution  repeatedly 
evaporated  with  alcohol,  and  the  oily  product  crystallised  from  a  mix- 
ture of  ether  with  a  little  alcohol.  It  forms  colourless  rhomboidal 
pyramids  melting  at  131 — 133°,  and  extremely  readily  soluble  in 
alcohol,  ether,  and  the  usual  solvents,  almost  insoluble  in  water. 

Salts  of  Nifropropenylbenzoic  Acid. — The  ammonium  salt  is  ex- 
tremely soluble  in  water,  and  crystallises  at  ordinary  temperatures  in 
white  needles,  CioHt,N04.NH4 ;  the  silver  salt,  CjoHaNOiAg,  forms 
clusters  of  white  needles,  or  on  rapidly  cooling  its  hot  solution,  slender 
white  feathery  needles,  A^ery  spai'ingly  soluble  in  cold,  more  readily  in 
warm  water;  the  calcium  salt,  (CioH8NOi)2Ca  +  2H2O,  separates  in 
clusters  of  slender  white  needles,  very  sparingly  soluble  in  water;  the 
harium  salt,  (CioH8N04)2Ba  +  S^HoO,  crystallises  in  small  white  con- 
centrically grouped  needles,  very  sparingly  soluble  in  cold,  much  more 
readily  in  warm  water;  the  copper  salt,  (CioH8N'04)2Cu  -f  HoO,  ob- 
tained by  precipitating  the  ammonium  salt  with  copper  sulphate, 
forms  a  bluish-green  precipitate;  it  begins  to  decompose  above  100°, 
whilst  long  white  needles  sublime,  insoluble  in  water,  readily  soluble 
in  potash,  and  melting  at  about  150°.  Amidohydroxypropylhenzoic  acid, 
C6H3(NH>)(CMe2.0H).COOH,  is  prepared  by  dissolving  the  nitro- 
acid  (5  grams)  in  an  excess  of  ammonia,  and  gradually  adding  a  solu- 
tion of  ferrous  sulphate  (40  grams).  The  mixture  is  supersaturated 
with  ammonia,  warmed  on  a  water-bath,  and  the  nearly  colourless 
filtrate  treated  with  acetic  acid  and  repeatedly  extracted  with  ether 
from  which,  after  purification,  the  amido-acid  crystallises  in  colourless 
lustrous  prisms,  which  do  not  melt  at  270°.  It  is  almost  insoluble  in 
benzene,  readily  soluble  in  alcohol,  very  sparingly  in  ether,  and  mode- 
rately soluble  in  water;  it  possesses  very  feeble  acid  as  well  as  basic 
properties ;  it  yields  amidopropenylbenzoic  acid  when  boiled  with 
hydrochloric  acid. 

Acetamidohydroxypropylbenzoic  acid,  NXcH.C6H3''CMe2.0H).COOH, 
is  obtained  by  the  action  of  acetic  anhydride  (1  mol.)  on  amido- 
hydroxypropylhenzoic acid  (1  mol.),  the  two  substances  reacting 
violently  with  groat  evolution  of  heat,  the  product  soon  solidifying  to 
a  hard  brittle  mass.  It  is  very  sparingly  soluble  in  boiling  alcohol, 
from  which  it  separates  as  a  white  crystalline  powder,  which  doe.s  not 
melt  at  280°.  Amidoprrjpenylhenzoic  acid,  NH.i.C6H3(C3H5).COOH,  is 
prepared  from  the   corresponding  nitro-compound   by  reduction  with 
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ammonia  and  ferrous  sulphate.  It  crystallises  in  long  white  lustrous 
needles  melting  at  93 — 94°,  and  is  readily  soluble  in  ether,  alcohol, 
chloroform,  and  benzene,  sparingly  in  lieht  petroleum  and  in  water. 
It  may  also  be  obtained  by  boiling  amidohydroxypropylbenzoic  acid 
with  hydrochloric  acid.  On  evaporating  the  solution,  the  hydro- 
chloride is  obtained,  and  may  be  decomposed  by  sodium  hydroxide, 
and  the  acid  separated  by  the  addition  of  acetic  acid.  The  hydro- 
chloride, COOH.CrH:,(C3H5).NH2C1,  crystallises  in  long  colourless 
prisms,  very  readily  soluble  in  water,  and  yields  a  readily  soluble 
platinochloride.  The  acetate,  COOH.C6H3(C3H5).NH.,,AcOH,  crystal- 
lises in  short  colourless  well-formed  prisms,  melting  at  about  160°, 
with  evolution  of  gas  and  formation  of  a  substance  of  very  high  melt- 
ing point;  this  behaviour  is  due  to  the  presence  of  water  of  crystal- 
lisation. Considerable  evolution  of  heat  takes  place  when  acetic 
anhydride  (1  mol.)  acts  on  amidopropenylbenzoic  acid,  and  aeetamido- 
propeni/lbenzoir.  acid,  NAcH.CbH:j(C:,II5).C00H,  is  formed.  It  crystal- 
lises from  dilute  alcohol  in  white  flat  needles  melting  at  210—212°. 
If  an  excess  of  acetic  anhydride  is  used,  the  second  amido-hydrogen 
seems  to  be  replaced,  the  product  melting  at  215 — 216°.  Acetamido- 
propenylbenzoic  acid  is  sparingly  soluble  in  boiling  water,  from 
which  it  crvstajlises  in  long  needles ;  it  is  insoluble  in  cold,  but 
soluble  in  boiling  dilute  sulphuric  acid,  from  which  it  crystallises 
unchanged  ;  it  is  also  insoluble  in  cold  hydrochloric  acid,  and  on  boil- 
ing dissolves  with  difficulty  and  with  partial  saponification  and  forma- 
tion of  the  hydrochloride  of  a  new  compound  (see  p.  303) . 

A.  K.  M. 

Conversion  of  Active  Mandelic  Acid  into  Inactive.    By  J. 

Lewkowitsch  (Ber.,  16,  2721 — 2722). — When  Igevomandelic  acid  is 
heated  at  160°  in  a  sealed  tube  for  30  hours,  it  is  converted  into 
benzaldehyde  and  inactive  mandelic  acid.  By  means  of  the  cincho- 
nine  salt,  the  inactive  acid  can  be  split  up  into  the  two  optically  active 
varieties.  When  pavamandelic  acid  is  exposed  to  the  action  of 
schizomycetes,  the  dextromandelic  acid  is  decomposed,  but  the  Isevo- 
acid  remains.  W.  C.  W. 

Dipyrogallopropionic  Acid.  By  C.  Bottinger  (Ber.,  16,  2404 
— 2412). — By  treating  pyroi*acemic  acid  and  pyrogallol  with  con- 
centrated sulphuric  acid,  a  mixture  of  this  acid  and  its  anhydride  was 
obtained  from  which  the  former  was  separated  by  its  greater  solu- 
bility in  water.  The  aqueous  solutions,  on  spontaneous  evaporation, 
leave  a  red  resinous  mass,  which  is  easily  soluble  in  glacial  acetic  acid, 
acetone,  and  alcohol.  It  is  decomposed  by  heat,  leaving  the  anhy- 
dride, and  melts  at  162°.  The  composition  of  this  acid  is  expressed 
by  the  formula  Ci^HuOg.  It  dissolves  in  ammonia  and  alkalis,  form- 
ing blue  solutions,  in  which  barium  chloride,  calcium  chloride,  and 
copper  sulphate  produce  dark-blue  precipitates. 

Methyldipyrogallopropionafe  is  obtained  by  heating  the  acid  with 
potash,  methyl  iodide,  and  methyl  alcohol  at  120°.  It  is  a  dark-brown 
powder  melting  below  100°. 

Dipyrogallopropionic  acid  with  acetic  anhydride,  yields  a  diacetyl- 
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derivative,  CisHioJcjO; ;  this  when  treated  with  bromine  yields  a 
pentabromo-derivative,  CisHsBrsAc.O;. 

Dipvrogallopropionic  acid  treated  with  bromine  in  glacial  acetic  acid 
solution,  yields  a  mixture  of  a  tribromo-  and  pentabromo-derivative. 

AnhiidrodipiirogaUoproinonic  acid,  C15H10O7,  is  obtained  by  heatlno- 
the  acid  at  100°.  It  forms  a  reddish-brown  powder  soluble  in  hot 
water  and  dissolving  in  ammonia  to  a  violet-coloured  solution. 
When  heated  with  acetic  anhydride,  it  yields  a  diacetyl-derivative. 
Bromine  reacts  with  a  solution  in  glacial  acetic  acid  or  chloroform, 
forming  a  tribromo-  and  pentabromo-anhydropyrogallopropionic  acid. 

P.  P.  B. 

Properties  of  Ethylic  Phenylsulphonacetates.  Bv  A.  Michael 
and  A.M.  Comey  {Avier.  Ghem.J.,  5, 116— ll'j). — Ethylic  plienyhulphon- 
acetate,  PhSOcCHa.COOEt,  is  obtained  by  the  action  of  ethyl  chlor- 
acetate  on  an  alcoholic  solution  of  sodium  phonylsulphonate,  the 
mixture  being  heated  for  4 — 5  hours  on  the  water-bath,  the  alcohol 
distilled  off,  the  residue  extracted  with  water,  and  the  insoluble  oil 
allowed  to  stand  for  some  time,  wdien  it  crystallises,  and  is  purified 
by  crystallisation  from  alcohol.  Ethylic  phenylsulphonacetate  crystal- 
lises in  clusters  of  long  prisms,  melts  at  45°,  is  insoluble  in  water, 
sparingly  soluble  in  cold,  soluble  in  hot  alcohol.  Boiled  with  alkalis, 
it  yields  the  metallic  salts,  which,  on  treatment  with  acids,  give  the 
free  acid. 

Sodium  has  little  action  on  the  ethyl  salt ;  sodium  ethylate,  on  the 
contrary,  readily  reacts,  a  mixture  of  the  substances  in  molecular 
proportion  dissolved  in  absolute  alcohol  soon  solidifying  to  a  mass  of 
white  needles  of  ethyl  sodium  pheuylsulphonacetate, 

PhSO,.CHXa.COOEt. 

This  is  sparingly  soluble  in  cold,  moderately  soluble  in  hot  alcohol, 
readily  soluble  in  water ;  on  acidifying,  the  original  ether  is  precipi- 
tated. 

Ethylic  henzylpheni/hnlphonacetate,  PhSO>.CH(CHnPh).COOEt,  is 
prepared  by  the  action  of  benzyl  chloride  on  the  preceding  compound; 
it  forms  short  white  prisms,  melts  at  95 — 9Q°,  is  insoluble  in  water, 
readily  soluble  in  hot  alcohol.  Heated  with  alcoholic  sodium  ethvl- 
ate,  it  yields  a  sodium  derivative  which  when  treated  with  benzyl 
chloride  gives  the  dibenzyl  derivative  melting  at  118°.  On  heating  the 
monobenzyl  derivative  with  excess  of  alcoholic  caustic  soda  in  a 
closed  tube  at  100°  for  several  hours,  it  vields  cinnamic  acid,  accord- 
ing to  the  equation,  C6H5.CH2.CH(SOoPh).COOEt  -|-  2K0H  = 
CsHs.CH  :  CH.'COOK  +  PhSO,K  +  EtOH  +  OHo. 

These  results  show  clearly  that  an  acid  radical  such  as  PhSOo,  has 
as  decided  an  effect  as  an  actyl-group  in  rendering  the  hydrogen  of 
the  CHo-group  to  which  it  is  attached  sufficiently  negative  to  be 
replaceable  by  metals.  A.  J.  G. 

Oxidation  of  Substitution-products  of  Aromatic  Hydro- 
carbons. Experiments  with  Derivatives  of  Naphthalene.  By 
I.  Remsen  and  V\^.  J.  CoiisrocK   {Amer.  Chein.J.,  5,  lOG — lll).^The 
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lead  salts  of  a-  and  |S-naplitlialenesulphonic  acids  were  treated  directly 
with  phosphorous  pentachloride  and  ammonia,  and  the  amides  so 
obtained  submitted  to  oxidation.  Satisfactory  results  were  obtained 
only  when  potassium  permanganate  was  employed  as  the  oxidising 
agent.  In  neutral  solution,  or  in  alkaline  solution  with  excess  of 
permanganate,  phthalic  acid  and  sulphophthalic  acid  are  obtained, 
whilst  in  alkaline  solution  with  the  permanganate  not  in  excess  of  the 
amount  theoretically  required,  sulpbaminephthalic  acids  are  obtained, 
together  with  a  small  quantity  of  phthalic  acid. 

a- Sulphophthalic  acid  could  not  be  obtained  pure  in  the  free  state; 
/         /SO.      \ 
the  bariinn  salt,  (  CsHj/  )  Baj  +  8H2O,  crystallises  in  aggre- 

\         ^(COO)J. 
gates  of  small  clear  and  transparent  plates.     It  loses   7  niols.  HoO 
below  150°.     It  is  sparingly  soluble  in  boiling  water.     The  hydrogen 

lead  salt,  CcR,(COO'B.)<:_^Q'Q>Ph   +    l^H^O,  crystallises  in  small 

prisms. 

a-Sulphaminephthalic    acid    was    not    obtained    free.      Potassium 

SOo 
a-anhydrosidphmninephthalate,      C6H3(COOK)<^Pq">NH     +     HjO, 

crystallises  in  needles,  is  soluble  in  alcohol  and  water,  insoluble  in 
ether.  Silver  sulphaminephthalafe,  C6H3(COOH)(S02NHo).COOAg, 
forms  colourless  needles,  is  soluble  in  hot  water,  does  not  lose  in 
weight  at  180°,  but  appears  to  suffer  decomposition  when  heated 
much  at  that  temperature. 

Dipotassinm  0-suIphophthalafe,  C6H3(S03K)(COOK).COOH  + 
2H20,  forms  small  prismatic  crystals,  readily  soluble  in  water,  nearly 
insoluble  in  alcohol.     Potassium  ^-sulphamine'phtlialaie, 

C6H3(SO.,NH.)(COOK).COOH  +  2^H,0, 

crystallises  in  radiating  groups  of  silky  needles  of  a  light  straw  colour, 
and  is  readily  soluble  in  water.  A.  J.   G. 

Aniluvitonic  Acid.  By  C.  Botti^^ger  {Ber.,  16,  2357—2359).— 
The  hydrochloride  of  this  acid  suspended  in  chloroform  and  treated 
with  bromine,  forms  a  red  oily  liquid  which,  after  being  washed  with 
chloroform  and  then  with  water,  forms  a  reddish-yellow  powder,  losing 
bromine  on  exposure  to  the  air.  This  same  oily  bromine  addition- 
product  is  obtained  by  heating  the  hydrochloride  with  bi'omine  in  sealed 
tubes  at  120°,  but  substitution-products  are  formed  at  the  same  time. 

Aniluvitonic  acid  hi/drobromide  is  obtained  by  spontaneous  evapora- 
tion of  its  aqueous  solutions  in  beautifully  iridescent  lai'ge  prismatic 
tabular  crystals,  containing  2  mols.  HjO,  whilst  from  hot  saturated 
solutions  it  crystallises  in  long  spikes  containing  ^  a  mol.  H-jO.  Its 
aqueous  solutions  when  not  too  dilute  give  a  yellow  precipitate  with 
platinum  chloride.  When  the  hydrobromide  is  mixed  with  lime  and 
distilled,  it  yields  methylquinoline. 

When  the  hydrochloride  of  aniluvitonic  acid  is  heated  with  phthalic 
anhydride  and  zinc  chloride,  it  gives  a  brownish-yellow  colouring  matter 
of  a  basic  character,  the  hydrochloride  of  which  reacts  with  methyl 
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iodide,  yielding  a  brownisli-red  powder,  which  ciystalHses  from  alcohol 
and  ether  in  yellow  needles,  and  is  probably  a  methylated  derivative 
of  aniluvitonic  acid.  P.  P.  B. 

Cymenesulphonic  Acids.  By  E.  Paternu  (Ber.,  16,  2713). — 
A  reply  to  Claus  {Ber.,  16,  1297). 

"Oakbark  Tannic  Acid."  By  C.  Bottinger  (Ber.,  16,  2710  — 
2713). — In  reply  to  Etti  (Abstr.,  1883,  995),  the  author  maintains 
that  the  tannic  acid  contained  in  oakbark  must  have  the  composition 
C19H16O10,  as  it  forms  a  bromine  substitution-product,  CigHuBraOio, 
which  yields  a  pentacefic  derivative.  Strong  hydrochloric  acid  at 
2U0°  decomposes  the  dibromo-derivative  into  carbonic  acid,  water,  and 
the  compound  CssHisOis,  from  which  a  tetrabrominated  derivative  was 
obtained.  The  tannic  acid  contains  1  ketone  oxygen-atom.  When 
dibromotannic  acid  is  acted  on  by  bromine,  4  hydrogen-atoms  are 
eliminated,  but  only  two  of  them  are  replaced  by  bromine,  and 
CigHioBriOio  is  produced.  This  body  also  yields  a  pentacetic  deriva- 
tive. 

Phlobaphen  and  "oak-red"  have  the  composition  CasHaeOn,  five  of 
the  hydrogen-atoms  being  replaceable  by  acetyl.  No  methyl  chloride 
is  formed  when  the  compound  is  converted  into  CaeHioOu  by  the  action 
of  hydrochloric  acid  at  a  high  temperature.  Phlobaphen  yields  two 
bromine  derivatives,  C38H2oBr60i7  sparingly  soluble  in  alcohol,  and 
CatjHigBrioOiT  freely  soluble  in  alcohol.  Seven  hydrogen-atoms  in  the 
fii'st  body  can  be  replaced  by  acetyl. 

Phlobaphen  does  not  contain  a  ketone  oxygen-atom.  It  is  reduced 
by  hydriodic  acid,  and  yields  ethers  when  treated  with  alcoholic 
iodides  and  potash.  On  oxidation  with  potassium  permanganate,  the 
ether  is  converted  into  carbonic,  oxalic,  and  acetic  acids,  and  a  solid 
compound  which  is  decomposed  by  hydrochloric  acid  at  190°  into  ethyl 
chloride  and  pyrogallol. 

From  these  facts,  the  author  concludes  that  the  tannic  acid  from 
oakbark  is  a  condensation-product  of  an  aldehyde,  C2H5.CO.CH0.CHO, 
with  tannin.  W.  C.  W. 

Diphenylparaxylylmethane  and  its  Products  of  Oxidation. 
By  W.  Hkmilian  (Ber.,  16,  23(30 — 2379). — DipJmiylparaxi/hjhnethane, 
CHPho.CeHaMes,  is  obtained  by  heating  together  benzhydrol,  para- 
xylene,  and  phosphoric  anhydride.  It  is  a  solid,  crystallising  from 
ether  in  large  shining  transparent  prismatic  crystals,  which  melt  at 
92°,  and  are  easily  soluble  in  alcohol,  ether,  benzene,  and  glacial 
acetic  acid.  Like  triphenylmethane,  it  yields  colouring  matters 
similar  to  rosaniline,  by  successive  nitration,  oxidation,  and  reduction. 
On  careful  oxidation  with  chromic  mixture,  it  yields  a  resinous  mass, 
Avhich  is  partly  soluble  in  concentrated  soda  solution;  the  residue, 
when  extracted  with  boiling  alcohol,  yields  methyldiphenylphthalide, 
the  first  homologneof  diphenylphthalide  described  by  Baeyer  (Abstr., 
1880,  650). 

Met/ii/ldiphenylpJdhalide,  Ph2C<_^  q '^^CO,     crystallises      from 
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alcobol  in  large  shining  prismatic  crystals,  is  sparingly  soluble  in 
cold,  more  easily  in  hot  alcohol.  It  melts  at  179°,  and  sublimes 
without  decomposition  at  360°. 

Tolyldiphenylmethanecarboxylic  acid,  CPh2(OH).C6H5Me.COOH,  is 
obtained  by  first  heating  methyldiphenylphthalide  with  alcoholic  soda, 
and  then  reducing  the  resulting  sodium  tolyldiphenylcarbinolortho- 
carboxylate,  CPh2(OH).C6H3Me.COOISra,  with  zinc-dust;  the  solution 
so  obtained  is  decomposed  by  an  acid,  when  the  tolyldiphenylmethane- 
carboxylic acid  separates  out  as  a  white  curdy  precipitate.  It  crys- 
tallises from  a  mixture  of  alcohol  and  ether  in  large  transparent 
tables,  insoluble  in  water,  but  soluble  in  alcohol,  ether,  &c. ;  it  melts 
at  217°  and  distils  without  decomposition.  It  is  a  strong  monobasic 
acid,  forming  well-defined  salts,  which  are  mostly  insoluble  in  water, 
but  soluble  in  alcohol.  By  careful  oxidation,  it  is  easily  reconverted 
into  methyldiphenylphthalide. 

Methylphemilanthranol,  CeHsMeC    |  ')C6H4,  is  obtained  by  the 

^C(Oh/ 
action  of  concentrated  sulphuric  acid  on  tolyldiphenylmethane- 
carboxylic acid,  a  formation  exactly  analogous  to  that  of  phenyl- 
anthranol  (Baeyer,  loc.  cit.).  It  crystallises  from  alcohol  in  light 
yellow  shining  tables  which  melt  at  150°.  It  is  soluble  in  ether,  hot 
alcohol,  and  glacial  acetic  acid,  insoluble  in  solutions  of  caustic  alkalis, 
and  of  the  carbonates  of  the  alkali  metals,  but  soluble  in  boiling 
alkalis. 

CPhrOTT'i 
MethylpJienyloxanthranol,  C6H3Me<^ ^q ■_^CJIi,  formed  by  oxi- 
dising methylphenylanthranol  with  chromic  acid.  By  crystallisation 
first  from  glacial  acetic  acid,  and  then  from  alcohol,  it  is  obtained  in 
colourless  rhombic  tables  melting  at  195°,  and  soluble  in  alcohol,  ether, 
and  glacial  acetic  acid,  but  insoluble  in  caustic  alkalis.  Like  phenyl- 
oxanthranol  (Baeyer,  loc.  cit.),  it  dissolves  in  concentrated  sulphuric 
acid,  forming  a  purple  solution,  which  becomes  dark  violet  on 
warming.  By  reducing  agents,  it  is  converted  into  methylphenyl- 
anthranol. 

CPh 

Methylphenylanthracene,  C6H3Me<^pTT_>C6H4,  is  obtained  by  heat- 
ing methylphenylanthranol  with  zinc-dust.  When  crystallised  from 
alcohol  or  glacial  acetic  acid,  it  forms  tufts  of  yellow  crystals  which 
melt  at  119^  ;  its  ethereal  and  alcoholic  solutions  exhibit  distinct 
greenish-blue  fluorescence.  It  forms  a  compound  with  picric  acid, 
and  when  treated  with  sulphuric  acid,  is  converted  into  a  soluble  sul- 
phonic  acid.     Chromic  acid  converts  it  into  the  oxanthranol. 

Tolyldiphenylmethane,  CHPho.CeHiMe,  is  formed  by  distilling  barium 
tolyldiphenylmethanecarboxylate  with  baryta.  It  crystallises  in 
long  thin  needles,  united  in  globular  masses,  melting  at  62°,  and 
volatile  without  decomposition  at  temperatures  above  360".  It  is 
easily  soluble  in  alcohol,  ether,  benzene,  and  glacial  acetic  acid  ;  its 
solutions  exhibit  well-defined  blue  fluorescence,  which  is  observable 
in  the  ci-ystals  also.  The  crystals  of  this  hydrocarbon  exhibit  the 
remarkable   property  of   giving   out  an   intensely   blue   light  when 
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rubbed.  In  its  chemical  behaviour  the  hydrocarbon  resembles 
triphenylmethane  and  diphenylparaxylylmetha,ne.  On  oxidation 
with  chromic  mixture,  it  yields  a  triphewilcarhinolcarhoxylic  acid, 
CPho(OH).C6H4.CCX)H,  melting  at  160—162°. 

This  hydrocarbon  is  the  third  known,  having  ths  formula 

CHPho.C6H4Me. 

E.  and  0-  Fischer  obtained  one  containing  the  methyl-group,  sym- 
metrically disposed  as  regards  the  methane  residue,  viz.,  in  the  posi- 
tion [1  : 4]  (Annalen,  194,  242).  A  second  one  has  also  been  obtained 
by  these  chemists  from  leucaniline ;  it  melts  at  59 — 59' 5°,  and  on 
oxidation  yields  a  carbinol  melting  at  150°.  In  this  hydrocarbon 
the  position  of  the  methyl-group  to  the  methane  residue  is  supposed 
to  be  the  unsymmetrical  one,  viz.,  [1:3].  The  author  contends  that 
this  hydix)carbon  is  an  ortho-compound,  and  that  the  tolyldiphenyl- 
methane  described  by  him  is  in  reality  the  meta-compound,  inasmuch 
as  the  acid  from  which  it  is  formed  can  only  have  the  constitution 

[CHPhs  :  Me  :  COOH  =  1:3:6], 

and  consequently  the  tolyldiphenylmethane  formed  from  it  must 
have  the  constitutional  formula  [CHPh2:Me=  1:3].  The  portion 
of  the  products  of  oxidation  of  methyldiphenylphthalide,  which  is 
soluble  in  soda,  contains  the  sodium  salts  of  tolyldiphenylcarbinol- 
metacarboxylic  acid  and  triphenylmethaneanhydrocarboxylic  acid. 
TolyldipJienylcarhinolmetacarhoxylic  acid, 

CPh^COH)  .CeHsMe.eOOH, 

crystallises  from  hot  glacial  acetic  acid  in  small  leaflets  ;  it  is  sparingly 
soluble  even  in  hot  alcohol  and  glacial  acetic  acid,  and  insoluble  in 
the  cold ;  it  melts  at  250 — 255°,  and  is  at  the  same  time  resolved  into 
water  and  a  yellow  non-crystalline  product.  It  forms  well-defined 
crystalline  salts,  most  of  ^vhich  are  insoluble  in  water.  Heated  with 
acetic  anhydride,  it  is  partially  converted  into  an  acetic  compound, 
C2iHn(A^)b3. 

Tripkenylmethane-a/nhydrocarhoxylic  acid,GPh2<^   "    ^^p>  '^/►CO, 

is  obtained  from  the  mother-liquors  obtained  in  the  purification  of  the 
tolyldiphenylcarbinolmetacarboxylic  acid,  from  which  it  differs  by 
being  much  more  easily  soluble  in  alcohol  and  glacial  acetic  acid :  it 
crystallises  in  two  distinct  forms  from  its  solutions  in  the  latter 
solvent;  by  quickly  cooHng  the  hot  saturated  solution,  it  is  obtained 
in  silky  needles,  and  by  slow  evaporation  in  transparent  tablets  ;  both 
forms  melt  at  244 — 246°,  and  distil  at  higher  tempei-atures  without 
decomposition.  It  is  a  monobasic  acid,  forming  salts  which  as  a  rule 
are  easily  soluble  in  water.  When  distilled  with  excess  of  caustic 
alkalis,  it  yields  benzophenone  and  benzene,  the  latter  being  a  secon- 
dary product  of  the  decomposition  of  terephthalic  acid  and  benzoic 
acid.  This  decomposition  is  exactly  analogous  to  that  which  phenol- 
phthalein  undergoes  under  similar  conditions. 

Triplienylviethancdicarboi-ylie    acid,    CHPho.CoH/COOH),.  —  This 
acid  is  obtained  by  treating  the  solution  of  triphenylmethaneanhy- 

z  2 
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droearboxylic  acid  in  caustic  soda  with  ziiic-dust,  and  filtering  from 
excess  of  zinc,  tlieu  decomposing  the  solution  with  hydrochloric  acid. 
The  white  curdy  precipitate  so  obtained  is  next  crystallised  from 
glacial  acetic  acid,  when  it  forms  slender  needle-shaped  crystals 
melting  at  278 — 280°,  and  easily  soluble  in  alcohol,  ether,  and 
glacial  acetic  acid.  It  is  a  dibasic  acid,  forming  salts  which  are 
generally  soluble  in  water ;  the  silver  salt  is  insoluble  in  water  and 
alcohol.  When  distilled  with  an  excess  of  an  alkali,  it  yields  triphenyl- 
methane.  On  oxidation,  it  is  converted  into  triphenylmethane- 
anhydrocarboxylic  acid.  It  dissolves  in  cold  concentrated  sulphuric 
acid,  forming  a  greenish-yellow  solution,  which  on  warming  changes 
first  to  green,  then  indigo-blue,  violet,  and  finally  assumes  an  intense 
purple.  P.  P.  B. 

Carbonyldiphenyl  Oxide  and  Hydroxyphenylene  Ketone.  By 

R.  RiCHTER  {J.pr.  Ghem.  [2],  28,  273 — 309). — In  this  paper  a  more 
detailed  account  (Abstr.,  1882,  618)  is  given  of  the  ketones  obtained 
originally  by  Kolbe  and  hsiutein&ma.  {Annalen,  115,  197)  by  the  action 
of  phosphorus  oxychloride  on  the  basic  and  neutral  sodium  salts  of 
salicylic  acid. 

Carhonyldq^henyl  oxide,  CO(C6H4)20,  is  best  prepared  by  the 
action  of  phenyl  phosphate  on  sodium  salicylate  : 

PhaPO^  +  3C6H4(OH)COONa  =  3C0iCJii),0  +  Na3P04  +  ^H^O. 

It  is  obtained  from  alcoholic  solution  in  white  crystals,  which  melt 
at  173 — 174°,  and  sublime  readily.  It  is  soluble  in  hot  alcohol, 
benzene,  and  chloroform,  less  soluble  in  cold  alcohol  and  ether,  and 
quite  insoluble  in  water.  This  ketone  is  also  formed  by  distilling 
phenyl  phosphate  with  solium  meta-  or  para-hydroxybenzoate  (with 
phosphorus  oxychloride  the  reaction  is  quite  different)  ;  by  acting  on 
potassium  methyl  salicylate  with  phenyl  phosphate ;  by  distillation  of 
neutral  or  basic  sodium  salicylate  with  phosphorus  pentoxide ;  by  dry 
distillation  of  sodium  chloro-salicylate  ;  by  the  action  of  chlorosalicylic 
chloride  on  basic  sodium  salicylate,  aH4Cl.COCl  +  C6H,(ONa).COONa 
=  NaCl  +  CO.  +  COCCsH^O;  and  lastly  by  the  action  of  phos- 
phorus oxychloride  on  sodium  ortho-phenylbenzoate.  The  ketone 
character  of  the  compound  was  demonstrated  by  the  action  of 
hydriodic  acid  and  of  zinc-dust ;  and  also  by  fusion  with  potash,  when 
it  is  decomposed  into  salicylic  acid  and  phenol. 

Methijleyiediphenyl  oo^iVZe,  CHo(C6H.4)2 !  O,  is  prepared  by  the  action 
of  hydriodic  acid  on  the  ketone,  and  forms  white  crystals,  soluble  in 
alcohol  and  ether,  sublimable,  and  melting  at  98'5°.  It  is  easily 
oxidised  again  to  the  ketone  by  dilute  nitric  acid.  By  the  action  of 
phosphorus  pentachloride,  a  bibasic  acid  of  the  formula  (Ci3H90)P03 
is  formed,  crystallising  in  needles,  and  melting  at  255 — 260°.  The 
ammonium  and  silver  salts  were  prepared;  the  latter  is  insoluble  in 
water.  Dilute  nitric  acid  decomposes  it  into  phosphoric  acid  and  the 
original  ketone.  Bromine  gives  a  substitution-product  with  methylene- 
di phenyl  oxide,  and  fuming  nitric  acid  a  dinitro-derivative  of  the 
ketone. 

Carhonyldihi/droxTjdi_phenyl,  C0(CeHi.0H)2,  is  formed  as  an  inter- 
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mediate  compound  on  fusing  carbonyldipbenyl  oxide  "witli  potash. 
With  strong  bases,  it  forms  salts  in  which  one  atom,  of  hydrogen 
is  replaced  by  the  metal,  but  vrith  alcohol  and  acid  radicals,  at  loigh 
temperatures,  it  forms  compounds  in  which  two  hydrogen  atoms 
are  replaced.  The  author  has  prepared  the  barium  and  ammo- 
nium salts,  and  also  a  mono-  and  a  di-methyl  ether,  an  acetyl-com- 
poucd,  C13H3O3AC2,  and  a  benzoyl  compound.  In  his  opinion  this 
substance  is  not  an  acid  containing  the  group  COOH,  as  Merz  and 
Werth  have  supposed  (Ber.,  14,^  192),  since  no  ether  could  be 
obtained  by  long  action  of  hydrochloric  acid  on  the  substance  dissolved 
in  absolute  alcohol,  and  from  the  nature  of  the  above-mentioned  salts 
and  ether,  the  two  hydroxyls  are  not  of  the  same  kind,,  but  are  similar 
in  character  to  those  in  the  glycols.  Dilute  nitric  acid  converts 
this  substance  into  the  origiuHl  ketone.  On  heating  it  with  fuming 
hydriodic  acid  and  amorphous  phosphorus,  methylenediphenyl  oxide 
is  first  formed  by  reduction,  and  finally  the  phosphoric  acid  compound, 
CnH90.PC(OH)2.  It  differs  from  the  ketone  in  being  completely  de- 
composed by  fuming  hydrochloric  acid  at  200°  into  phenol  and 
carbonic  anhydride.  By  reduction  with  sodium-amalgam,  a  crystalline 
substance,  CogHk^Os,  is  formed.  Since  acetic  anhydride  decomposes 
it  into  the  ketone  and  methylenediphenyl  oxide,  its  formula  may  be 

represented  as  ^g-^;g^.g2  J  . 

By  oxidation  with  chromic  acid  in  glacial  acetic  acid  or  by  perman- 
ganate of  potash,  the  ketone  is  slowly  but  completely  decomposed.  It 
forms  a  dibromo-substitution  product  with  bromine,  and  with  nitric 
acid,  a-carbonyldinitrodiphenyl  oxide,  melting  at  145 — 160°,  and 
/3-carbonyklinitrodiphenyl  oxide,  melting  at  260". 

P  FT   rOH^ 
Hydroxydlphenyhme    ketone,    C0<^_^  X\r   _>• — This    ketone    is 

formed  by  the  action  of  phosphorus  oxychloridc  on  neutral  sodium 
salicylate,  and  differs  in  being  easily  soluble  in  alcohol,  ether,  and 
alkaline  carbonates.  It  forms  colourless  needles  melting-  at  91".  It  can 
also  be  obtained  by  the  action  of  phosphorus  oxychloride  on  methyl 
or  ethyl  salicylate.  By  treating  a  mixtu-re  of  basic  sodium  salicylate 
and  ethyl  salicylate  with  phosphorus  oxychloride,  a  mixture  of  the 
two  ketones  is  obtained.  Distilled  over  red-hot  calcium  oxide,  it  is 
decomposed  into  diphenylene  oxide  and  diphenyl  ketone.  Over  red- 
hot  zinc-dust,  it  yields  a  substance  smelling  of  diphenyl,  soluble  in 
caustic  soda  and  reprecipitated  by  acids,  and  crystallising  in  beautiful 
colourless  plates.  The  melting  point  of  this  substance  is  51°  ; 
diphenyl,  melting  at  71",  was  also  obtained.  This  ketone  is  not 
reduced  by  zinc  or  sulphuric  acid,  or  by  fuming  hydriodic  acid  and 
phosphorus.  Chromic  acid  completely  oxidises  it.  The  author  has 
prepared  a  mono-  and  a  di-nitro-derivative,  also  a  disulpho-  and  a 
monobromo-snbstitution  cor? pound. 

AcHo7i  of  PliospJioras  Oxychloride  on  Neutral  Potassium  SaUajhttc 
ami  Sodium  Meta-  and  Para-hydroxyhenzoates. — The  action  on  potns- 
sium  salicylate  is  the  same  as  on  the  sodium  salt.  Sodium  meta- 
hydroxybenzoate  gives  a  yellow  crystalline  acid,  melting  and  decom- 
posing  at  285°,      The  para-salt  gives    a   chlorinated    sublimablc   or 
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crystalline  compound,  melting  and  distilling  at  105°.  These  reactions 
will  form  tlie  subject  of  future  research. 

Amongst  the  products  of  the  action  of  phenyl  phosphate  on  sodium 
salicylate  were  found  phenylbenzoic  acid  melting  at  110 — 111°, 
■diphenyloxide  melting  at  27 — 28°,  and  a  substance  which  the  author 
supposes  may  be  phenylene  oxide  (CeHiO).  A.  B. 

Unsymmetrical  Tetraphenylethane,  By  R.  ANscnilTz  (Ber., 
16,  2377 — 2379). — By  the  action  of  aluminium  chloride  on  a  solution 
of  stilbene  bromide  in  benzene,  a  tetraphenylethane  is  formed, 
which  is  found  to  be  identical  with  that  obtained  from  unsymmetrical 
tetrabromethane,  benzene,  and  aluminium  chloride  (Ber.,  16,  1435), 
and  also  with  that  obtained  by  the  reduction  of  /3-benzopinacoline. 
The  formation  of  this  compound  by  these  three  reactions  is  repre- 
sented by  the  following  equations  : — 

CHoBr.CBra  +  4C6H6  =  CHoPh  +  CPhs  +  4HBr. 
CPhs.COPh  -f  2Ho  =  CPha-CH^Ph  +  HoO. 
CHPhBr.CHPhBr  +  2C6H6  =  CPhs.CHoPh  +  2HBr. 

The  formation  of  an  unsymmetrical  teti^^phenylethane  from 
symmetrical  stilbene  bromide  is  apparently  due  to  an  intermolecular 
change  taking  place  in  the  stilbene  bromide,  and  brought  about  by 
the  action  of  the  aluminium  chloride  on  this  substance. 

P.  P.  B. 

Bromine-derivatives  of  |S-Naphtholazobenzene.    By  L.  Mar- 

GAEY  (Gazzetfa,  13,  438 — 440). — The  author  prepared  /3-naphtholazo- 
benzene  by  the  action  of  diazobenzene  chloride  on  an  alkaline  solution 
of  /3-napbthol,  whereby  a  brown  crystalline  mass  was  formed,  having 
a  green  metallic  reflex,  and  after  a  few  hours  the  whole  of  the  colour- 
ing matter  separated  at  the  surface  of  the  liquid.  /3-Naphtholazoben- 
zene  forms  red-brown  needle-shaped  crystals,  soluble  in  acetic  acid, 
light  petroleum,  alcohol,  and  benzene,  and  melting  at  125 — 126°, 
differing  thereby  from  Typke's  a-naphtholazobenzene  (Ber.,  1877, 
p.  1550),  one  modification  of  which  melts  at  166^,  and  the  other  at 
175°. 

With  the  view  of  detennining  whether  the  action  of  bromine  on 
/:}-naphtholazobenzene  gives  rise  to  a  monobrominated  derivative,  and 
whether  the  substitution  takes  place  in  the  benzene-  or  in  the  naphthol- 
group,  the  author  treated  that  compound  dissolved  in  acetic  acid  with 
bromine  iai  the  proportion  required  to  form  a  monobromo-derivative, 
whereupon  a  brown  crystalline  mass  separated,  which  after  two  crys- 
tallisations from  alcohol  yielded  orange-red  silky  needles  melting  at 
160 — -161°,  and  having  the  composition  C6H4Br]S'  !  NCioHe.OH  or 
CeHsN  '.  NCioHsBr.OH.  In  this  respect  /3-naphtholazobenzene  differs 
from  the  a- compound,  which,  according  to  Typke,  does  not  yield  a 
monobromo-derivative  when  similarly  treated. 

This  being  established,  the  position  of  the  bromine  in  the  molecule 
maybe  determined  by  subjecting  the  monobromo-oom  pound  to  Nietzki's 
reaction  for  the  preparation  of  the  amidonaphthols :  for  if  the  bro- 
mine replaces  an  atom  of  hydrogen  in  the  naphthol-group,  the  product 
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will  be  a  bromamiclonaplithol,  whereas  if  the  substitution  takes  place 
in  the  benzene-group,  the  result  will  be  the  formation  of  bromanilines. 
Experiment  showed  that  the  reaction  took  place  in  the  manner  laiit 
mentioned,  the  products  being  parabromaniline  and  amidonaphthol, 
the  presence  of  which  latter  was  demonstrated  by  converting  it, 
according  to  Liebermann  and  Jacobsen's  method,  into  naphthaqui- 
none.  As  a  confirmation  of  this  result,  the  author  diazotised  para- 
bromaniline, and  treated  /3-naphthol  with  the  product,  obtainincp 
thereby  a  body  agreeing  in  crystalline  form  and  melting  point  with 
the  above-described  product  formed  by  direct  brominatiou. 

H.  W. 

Products  of  the  Decomposition  of  Santonous  Acid.    By  S. 

CaNiNizzaro  {Gazzetta,  13,  o85 — 395). — This  acid  heated  in  a  stream 
of  carbonic  anhydi'ide  at  330 — 320°,  gives  off  a  few  gas-bubbles,  and 
yields  a  liquid  distillate  together  with  a  crystalline  substance  satu- 
rated with  oil,  which  condenses  in  the  neck  of  the  retort.  At  300°  a 
fresh  portion  of  liquid  acid  is  obtained,  together  with  a  crystalline 
matter  and  a  considerable  quantity  of  viscid  yellowish  oil ;  and  on  con- 
tinuing the  heating  at  a  temperature  above  360°  till  nothing  is  left 
but  a  small  carbonaceous  residue,  an  oil  distils  over  similar  to  that 
above  mentioned,  and  bubbles  of  combustible  gas  are  given  off. 

The  portion  which  distils  up  to  300°  contains  water,  santonous  acid, 
propionic  acid,  dimethylnaphthol  dihydride,  CuH^O,  dimethylnaph- 
thol,  CijHioO,  and  an  oil  i-esolvable  by  potash  into  propionic  acid  and 
dimethylnaphthol  dihydride,  consisting  therefore  of  the  propionic 
ether  of  the  latter.  The  portions  which  distil  above  360°  consist 
chiefly  of  this  ether,  together  with  a  small  quantity  of  dimethylnaph- 
thalene,  C\Ji-n.  The  residue  left  in  the  retort  when  the  heat  has  not 
been  raised  above  300°,  and  has  been  discontinued  after  water,  san- 
tonous acid,  and  traces  of  other  products  have  passed  over,  is  an 
anhydride  of  santonous  acid,  which  solidifies  to  a  ti^ansparent  brittle 
resin  not  perceptibly  soluble  in  alcohol  or  ether  :  it  dissolves,  however, 
when  heated  for  some  time  with  alcoholic  potash,  and  on  evaporating 
the  alcohol  and  replacing  it  by  water,  an  alkaline  solution  is  obtained, 
from  which  carbonic  acid  does  not  separate  any  phenol,  and  hydro- 
chloric acid  throws  down  santonous  acid.  This  acid  is  also  found  in 
the  residue  left  after  heating  to  360°.  If  the  temperature  has  been 
raised  from  that  point  to  400°,  the  residue  consists  of  a  mixture  of 
Ci^HiaO  and  CuHuO ;  but  if  it  has  been  raised  above  400°,  the 
residue  is  small  in  quantity,  and  does  not  contain  any  determinable 
product. 

The  formation  of  these  products  appears  to  take  place  as  follows  : 
1.  Part  of  the  santonous  acid  C16H20O3,  is  resolved  into  water  and  the 
anhydride  CisHiyOz.  2.  A  small  portion  of  the  santonous  acid  is 
carried  over  unaltered  by  the  aqueous  vapour,  and  another  portion  is 
split  up  into  propionic  acid  and  dimethylnaphthol  dihydride,  CisH^oOa  =: 
CjHsOa  +  Ci-iHuO.  3.  When  all  the  water  that  can  form  has  been 
given  off,  the  anhydride,  Ci5Hifc,02,  is  transformed  by  the  action  of 
lijat  into  the  propionic  ether  of  dimethylnaphthol  dihydride, 

CnHi,O.C,H,0. 
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4.  The  dimethylnaphthol  which  is  formed  in  variable  quantity,  aiul 
the  small  quantity  of  dimethylnaphthalene  obtained  towards  the  end 
of  the  process,  are  secondary  products  of  the  decomposition  of  the 
methylnaphthol  dihydride. 

Dimethylnaphthol  dihydride,  Ci.HuO  =  H.jCioHsMeo.OH,  is  pre- 
pared by  decomposing  its  propionic  ether  with  alcoholic  potash, 
evaporating  the  alcohol,  saturating  with  carbonic  anhydride,  and  dis- 
tilling in  a  current  of  steam.  When  purified  by  solution  in  alcohol 
and  precipitation  with  water,  it  crystallises  on  cooling  in  very  slender 
silky  needles,  which  after  two  or  three  recrystallisations  melt  con- 
stantly at  113°.  It  is  very  soluble  in  ether,  alcohol,  benzene,  and 
petroleum,  especially  when  hot,  nearly  insoluble  in  cold  water.  It  is 
volatile,  and  distils  unaltered  with  vapour  of  water.  When  treated 
with  phosphorus  pentasulphide,  it  gives  up  1  mol.  H2O,  and  is  con- 
verted into  dimethylnaphthalene,  CrjHij,  identical  with  that  which  is 
obtained  from  dimethylnaphthol,  and  therefore  analogous  in  constitu- 
tion to  Glaser's  dibromonaphthalene  melting  at  SI'".  When  heated 
with  sulphur  in  a  test-tube,  it  is  partly  decomposed,  with  evolution  of 
hydrogen  sulphide  and  formation  of  dimethylnaphthol,  CioHsMej.OH, 
melting  at  134°. 

The  results  above  described,  and  those  previously  observed  by 
Cannizzaro  and  Carnelutti  (Abstr.,  1883,  '77),  may  be  explained  by 
regarding  santonous  acid  as  a  tetra-substituted  derivative  of  naph- 
thalene tetrahydride,  H4C10H8,  represented  by  the  formula 

H4,C,oH4Me2(OH).CH3.CH.,.COOH, 

which  is  that  of  a  tetrahydride  of  dimethylhydroxynaphthylpropionic 
acid.  On  heating  it,  two  out  of  the  four  additive  hydrogen-atoms  are 
detached,  and  employed  in  separating  the  propionic  acid  residue,  the 
products  thereby  formed  being  dimethylnaphthol  dihydride  and  pro- 
pionic acid,  thus — 

H„CioH4Me2(OH).CH2.CHo.COOH   =   Ho,C,„H4Meo(OH)H   + 

CH3.CH2.COOH. 

The  resinous  substance  formed  by  elimination  of  a  molecule  of 
water  from  santonous  acid  may  be  regarded  as  an  inner  anhydride, 
in  which  the  propionic  residue,  having  lost  its  acid  hydroxyl,  has 
attached  itseJf  to  the  phenolic  oxygen,  as  in  the  phenolic  ethers,  a 
change  which  may  be  represented  by  the  following  equation : — 

H4,C,oH4Me,(OH).CHo.CH2.COOH    =    HoO    -f 

H4,CioH4Me2<^pTT  pxT  ^ 

When  this  anhydride  is  heated,  two  out  of  the  four  additive 
hydrogen-atoms  may  be  supposed  to  separate  the  propionic  residpe 
from  the  naphtholic  nucleus,  leaving  it  attached  by  the  oxygen  as  an 
acid  radicle,  and  thereby  forming  the  propionic  ether  of  dimethyl- 
naphthol dihydride,  CH3.CHo.COO.C,oH4Me2,H2.  H.  W. 

Derivatives  of  Phenanthraquinone.  By  J.  Strasburger  {Ber., 
16,  2346 — 2318). — Mononitrophunanthraquinone,   obtained    by  nitra- 
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ting  phenanthraquinone  (Anschiitz  and  Scbultz,  Bpv.,  9,  1404),  yields 
ou  nitration  a  dinitropbenanthraquinone,  which  is  converted  by- 
oxidising  agents  into  the  a-dinitrophenic  acid  melting  at  253°,  and  in 
which  SchuH.z  has  shown  that  both  nitro-groups  occupy  the  para-posi- 
tion (Anvalen,  196,   29).     Hence  mononitrophenanthraquinone  must 

CO 
have  the  constitutional  formula  CeHi<^pp.^C6H3.N02  [4]. 

Paramononitrodiphenic  ac  id, 

COOH.aH,.C6H3(N02).COOH  [2:1:4:  2], 

is  obtained  by  oxidising  the  above  mononitrophenanthraquinone.  It 
forms  yellow  prismatic  needles  melting  at  217^.  On  reduction  with 
tin  and  hydrochloric  acid,  it  yields  an  amido-derivative  ;  the  hydi'o- 
chloride  of  this,  when  distilled  with   lime,  yields  'para-amidofinorene, 

CeH- 

I         /CHj,  which  crystallises  from  alcohol  in  pale-brown  needles 
NHi.CeH/ 
melting  at  123°.  P.  P.  B. 

Hydrocyanides  of  the  Diketones,  and  their  Saponification. 
(Preliminary  Notice.)  By  F.  R.  Japp  and  N.  H.  J.  Miller  {Ber.,  16, 
2416 — 2418). — When  benzil  hydrocyanide,  prepared  according  to 
Zinin's  method,  is  treated  with  hydrochloric  acid  gas,  it  yields  a 
substance  crystallising  from  benzene  in  pale  yellow  needles  melting 
at  1\)6°,  and  having  the  foimula  CigHi2N20,  also  an  acid  containing 
nitrogen,  which  crystallises  from  water  in  prisms  melting  at  185°. 

Phenantliraq^ulnone  Hydrocyanide,  Ci4H802(HCN)o. — Phenanthraqui- 
none  is  treated  with  aqueous  hydrocyanic  acid  (30  per  cent.  HON), 
and  the  solution  filtered  from  unaltered  phenanthraquinone.  The 
new  compound  separates  in  slender  needles  which  easily  decompose 
when  moist.  It  is  freed  from  phenanthraquinone  by  washing  with 
chloroform,  and  then  dried  over  concentrated  sulphuric  acid.  When 
saponified  with  hytlrochloric  acid,  it  yields  a  compound  crystallising 
from  benzene  in  colourless  silky  needles,  which  melt  at  241°,  and  have 
the  composition  CisHhNO.  At  the  same  time  an  acid  of  the  formula 
CieHijNOo  is  formed;  this  melts  at  183'^,  and  its  constitution  is  pro- 
bably— 

CeHiC.COOH 

I         II  • 

C6Hi.C.CH,.XH2 

The  compound  Ci6HniS"0  is  probably  the  lactame  or  lactime  of  this 
acid.  P.  P.  B. 

Anthracene- carboxylic  Acid  from  Methylanthraquinone. 
By  E.  BOiiXSTEiN  {Bcr.,  16,  2G09— 2013).— One  part  of  the  crude 
methylanthraquinone  (Abstr.,  1883,  70)  crystallised  from  alcohol  is 
mixed  with  concentrated  sulphuric  acid  (6  parts),  water  (1  part) 
added,  and  then  powdered  potassium  dichromate  (2^  parts)  in  small 
quantities  at  a  time.  The  mass  must  be  continually  stirred  during 
the  reaction,  which  is  very  violent,  and  after  all  the  chroraate  has 
been   introduced  the   product  is  heated  for  some  time  at  about  110  — 
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120°,  water  being  added  if  necessary.  When  cold,  the  product  is 
washed,  boiled  with  dilute  ammonia  until  the  ammoniacal  odour  dis- 
appears and  the  filtrate  acidulated,  when  the  anthraquinonecarboxylic 
a,cid  is  precipitated.  The  residue  insoluble  in  ammonia  is  a  mixture 
of  anthraquinoue  and  methylanthraquinone.  The  anthraquinone- 
carboxylic acid  is  warmed  with  an  excess  of  dilute  ammonia  and 
twice  its  weight  of  zinc-dust  gradually  added;  the  filtrate  is  dark 
yellow  by  transmitted  light,  and  exhibits  a  strong  blue  fluorescence. 
On  the  addition  of  a  mineral  acid,  anthracenecarboxylic  acid  is 
thrown  down  as  a  voluminous  yellow  precipitate  ;  it  is  sparingly 
soluble  in  cold,  more  readily  in  hot  alcohol,  the  solution  showing  an 
intense  blue  fluorescence.  It  crystallises  from  alcohol  in  small  yellow 
scales,  soluble  in  glacial  acetic  acid,  sparingly  in  chloroform,  and 
almost  insoluble  in  benzene  and  carbon  bisulphide  ;  it  melts  at  about 
280°,  and  sublimes,  forming  small  scales  and  needles.  The  alkali  salts 
are  readily  soluble  in  water,  the  barium  salt  almost  insoluble.  The 
ethyl  derivative  crystallises  in  white  scales  melting  at  134 — 135°, 
biiowing  that  the  acid  is  identical  with  the  anthracenecarboxylic  acid 
•)btained.  by  Liebermann  and  Bischof  (Abstr.,  1880,  399),  in  which 
the  carboxyl-group  has  the  same  position  as  the  hydroxyl-group  in 
Jiydroxyanthraquinone.  The  cJiloride,  C15H9OCI,  forms  a  yellow  solu- 
tion with  benzene,  showing  an  intense  green  fluorescence,  and  yielding 
the  chloride  in  nodules  on  evaporation;  it  also  dissolves  readily  in 
chloroform,  carbon  bisulphide,  ether  and  alcohol,  and  is  readily  de- 
composed by  boiling  with  water.  The  amide,  CisHnNO,  crystallises 
from  glacial  acetic  acid  in  lustrous  pale  yellow  scales,  insoluble  in 
water,  benzene,  carbon  bisulphide,  and  chloroform  ;  it  is  sparingly 
Koluble  in  alcohol,  from  which  it  crystallises  in  slender  yellow  needles, 
melting  at  293 — 295°.  Its  solutions  show  a  blue  fluorescence.  By 
the  action  of  sodium-amalgam  or  of  hydriodic  acid  and  amorphous 
phosphorus  on  the  acid,  hydro-derivatives  are  obtained.  When  an 
alcoholic  solution  of  the  acid  is  warmed  with  sodium-amalgam,  and 
acetic  acid  added  from  time  to  time  to  diminish  the  alkalinity,  the 
solution  becomes  gradually  decolorised.  The  dihydro-  and  tetrahydrO' 
anthracenecarboxylic  acids  obtained  are  separated  by  crystallisation 
from  alcohol,  the  former,  C16H12O2,  separating  first  in  star-like  groups 
of  colourless  scales  readily  soluble  in  the  ordinary  solvents  ;  it  shows 
a  faint  blue  fluorescence  both  in  solution  and  when  dry  ;  its  alkali 
salts  are  readily  soluble,  those  of  the  alkaline  earths  and  heavy  metals 
sparingly  soluble ;  it  melts  at  203°.  Tetrahydroanthracenecarboxylic 
acid,  CisHuOo,  is  more  readily  soluble  in  alcohol  than  the  last-men- 
tioned acid,  and  crystallises  in  colourless  lustrous  rhombic  plates 
melting  at  164 — 105",  and  showing  no  fluorescence.  By  the  action  of 
hydriodic  acid  (sp.  gr.  l'?)  and  amorphous  phosphorus  at  220 — 230°, 
a  mixed  product  is  formed,  and  on  fractionally  crystallising  it  from 
alcohol,  hexhydroanthracenecarboxylic  acid,  CnHwOi,  is  obtained  melt- 
ing at  232" ;  it  crystallises  from  benzene,  chloroform,  and  carbon 
bisulphide  in  slender  colourless  needles,  and  from  alcohol  in  nodules  ; 
in  solution,  it  shows  a  faint  blue  fluorescence.  The  more  soluble 
fractions  melt  between  150°  and  200°,  and  appear  to  contain  the  tetra- 
hydro-acid.  A.  K.  M. 
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Phellandrium  Aquaticum.  By  L.  Pesci  {Gazze.tta,  13,  490). — 
This  plant  yields  an  essential  oil,  about  80  per  cent,  of  which  consists 
of  a  terpene  (P  hell  ant  hrene)  boiling  at  103 — 104°  under  a  pressure  of 
80  mm.,  and  at  171—172°  under  766  mm.  Sp.  gr.  0-8558  at  10°. 
Refractive  index  for  D  =  1'481.  Rotatory  power  [ajo  =  —  16'74. 
The  author  has  not  succeeded  in  obtaining  pure  hydrochlorides. 
Phellanthrene  heated  at  140 — 150°  in  sealed  tubes  is  converted  into  a 
transparent  neutral  solid  substance,  soluble  in  ether,  insoluble  in 
alcohol,  melting  at  86°,  isomeric  with  the  liquid,  but  differing  from  it 
in  having  a  strong  dextrorotatory  power.  H.  W. 

Carvol.  By  A.  Beyer  (Arch,  Pharm.  [3],  21,  283— 288).— Glad- 
stone has  shown  that  the  carvol  obtained  from  dill-oil  agrees  in  its  prin- 
cipal ph^'sical  properties  with  the  carvol  from  caraway  oil.  FlUckiger 
found  that  the  carvol  obtained  from  German  mint-oil,  Mentha  crispa, 
diii'ered  from  the  carvol  from  the  other  two  sources  in  being  strongly 
laevorotatory.  The  author  has  re-examined  the  carvol  obtained  from 
these  three  oils.  To  obtain  it,  the  crude  oils  were  distilled,  the 
portion  of  the  caraway  oil  distilling  at  223°,  those  of  the  German 
mint-oil  at  215 — 230",  and  200 — 215°  being  employed.  The  crude 
dill-oil  was  used  without  distillation.  The  hydrogen  sulphide  com- 
pounds, (Ci6HuO)2,SH2,  were  first  obtained  in  the  crystalline  state 
and  recrystallised  from  a  mixture  of  three  parts  of  chloroform  and  one 
of  alcohol.  The  yield  from  caraway  oil  was  8  per  cent.,  that  from 
dill-oil  40  per  cent.,  whilst  the  first  fraction  of  the  mint-oil  yielded  50 
per  cent.,  the  second  fraction  30  per  cent.  All  the  hydrogen  sulphide 
compounds  melted  at  187°.  The  specific  rotatory  power  [aj^  at  20"  of 
the  compound  from  caraway  oil  was  +  5"5o,  from  dill-oil  +  5'44,  from 
mint-oil  —  5'55.  No  crystallographic  difference  in  the  compounds 
could  be  detected.  By  the  action  of  hydrogen  sulphide  on  an  alcoholic 
solution,  all  the  three  compounds  were  converted  into  the  amorphous 
thiocarvol  (CioHi4S)2,SH2.  The  carvol  obtained  from  all  the  hydrogen 
sulphide  compounds  agreed  in  boiling  point  and  density  ;  and  the 
specific  rotatory  power  of  carvol  from  caraway-oil  and  dill-oil  was 
nearly  the  same,  being  dextrorotatory ;  the  carvol  from  mint-oil, 
however,  was  laevorotatory  ([ajj,  =  —  62"46  at  2°). 

The  carvol  from  mint-oil  was  distilled  from  metaphosphoric  acid, 
the  resulting  carcacrol  dissolved  in  potash  solution,  filtered,  decom- 
posed with  sulphuric,  acid,  and  the  carvacrol,  CioHuO,  was  dried  over 
t-alcium  chloride.  It  solidified  at  —  20°  to  a  crystalline  mass.  The 
boiling  point  was  230 — 231°  ;  sp.  gr.  at  4°  0'975,  specific  rotatory 
power  0.  The  crystalline  barium  salt  of  carvacrolsulphonic  acid  was 
also  prepared.  It  was  thus  shown  that  the  carvacrol  from  IsBVO- 
I'otatory  carvol  is  identical  with  the  carvacrol  from  dextrorotatory 
carvol.  A  small  quantity  of  a  hydrocarbon  boiling  at  168 — 171°  was 
obtained  from  the  mint-oil.  It  was  laevorotatory,  and  appeared  to  be 
a  terpene.  W.  R.  D. 

Cincliocerotin.  By  A.  Helms  (Arch.  Pharm.  [3],  21,  279—2^3). 
This  substance  was  exhibited  by  its  producer,  Kerner,  at  the  exhibi- 
tions at  Paris  in  1858  and  at  London  in  1862.     It  had  been  deposited 
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in  copper  tubes  through  which  hot  alcohol  was  passed  after  having 
exhausted  a  mixture  of  calcium  hydroxide  and  South  American 
calisaya  bark.  The  brown  mass  yielded  two  different  substances 
when  treated  with  alcohol,  the  first  and  larger  constituent  was  a 
white  crystalline  body,  for  which  the  author  proposes  to  retain  the 
name  cinch ocerot in,  the  second  a  light  yellow  substance  of  which  only 
a  small  quantity  was  obtained.  The  tirst  constituent  is  represented 
by  the  formula  C27H48O2,  and  melts  at  130°.  It  is  dissolved  by  the 
ordinary  solvents,  and  when  oxidised  with  chromic  mixture,  yields 
butyric  and  acetic  acids,  together  with  an  acid  which  was  obtained  in 
crystals  melting  at  72''.  This  the  author  proposes  to  call  cincliocero- 
tic  acid,  C10H02O2.  Cinchocerotin  is  not  attacked  by  alkalis,  and  is 
probably  allied  to  betulin  and  cerin  in  constitution.  The  second  con- 
stituent of  the  crude  mass  is  decomposed  at  230°  without  melting, 
and  when  heated  with  glacial  acetic  acid  forms  a  crystalline  acid 
melting  at  54°,  which  is  easily  soluble  in  alcohol,,  ether,  and  light 
peti'oleum.  It  forms  sparingly  soluble  metallic  salts.  A  further 
exainiuation  of  this  constituent  was  not  possible  owing  to  the  small 
yield.  W.  R.  D. 

Piscidin,  the  Active  Principle  of  Jamaica  Dogwood.  By  E. 
Hart  {Amer.  Chem.  J.,  5,  3'J — -in). — Fluid  extract  of  Jamaica  dog- 
wood was  mixed  with  lime,  left  at  rest  for  half  an  hour  in  a 
warm  place,  filtered,  and  water  added  to  the  filtrate  from  which,  after 
2 — 3  days,  cr3'stals  of  piscidin  separate.  After  purification,  it  is  ob- 
tained in  nearly  colourless  microscopic  crystals  of  the  formula  CogH-ijOf, 
and  melting  at  192^  (uncorr.).  It  is  insoluble  in  water,  slightly 
soluble  in  ether  or  cold  alcohol,  much  more  soluble  in  boiling  alcohol, 
readily  in  benzene  and  chloroform.  It  dissolves  in  strong  hydro- 
chloric acid,  and  is  reprecipitated  by  water  apparently  unchanged. 
It  does  not  seem  to  be  a  glucoside,  and  gives  no  precipitate  with  leail 
acetate.     The  alcoholic  solution  is  neutral  in  reaction.         A.  J.  G. 

Action  of  Nitric  Acid  on  Teucrin.  By  A.  Oglialoro  (Ga-zetfa, 
13,  498). — In  his  memoir  on  Tencrinm  fritcl icans  (Abstr,  1879,  728), 
the  author  showed  that  teucrin,  the  glucoside  of  this  plant,  when 
treated  with  dilute  nitx'ic  acid,  is  converted  into  a  monobasic  acid, 
CgHgOi,  melting  at  180°.  Further  experiments  on  this  acid  and  its 
derivatives  have  shown  that  it  is  identical  with  anisic  acid. 

H.  W. 

Saponin  from  "  Saponaria  officinalis."  By  C.  Schiapakelli 
{Gazzetta,  13,  422 — 4oU). — The  analyses  hitherto  made  of  saponin 
obtained  from  different  plants  are  not  very  concordant,  the  results 
varying  indeed  from  4752  per  cent.  C  and  7T6  H  (Overbeck)  to 
52't)3  C  and  7"48  H  (Rochleder  and  Schwarz).  Moreover  the  experi- 
ments of  the  last-named  chemist  lead  to  the  conclusion  that  the 
carbohydrate  obtained  in  the  first  instance  from  saponin  by  decom- 
position with  acids,  is  not  grape-sugar,  but  a  body  convertible  into 
that  sugar  by  the  further  action  of  acids, — and  consequently  tha^ 
saponin  is  not  a  glucoside  but  an  amyloid.  To  throw  further  light  on 
this  matter,  the  author  has  endeavoured  to  determine  whether  the 
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products  extracted  from  different  plants  and  included  under  the 
name  of  saponin,  are  really  identical,  and  in  the  present  paper  he 
describes  the  results  obtained  with  saponin  from  Saponaria  officinalis. 
The  root  of  this  plant,  dried  and  coarsely  pounded,  was  boiled 
for  three  days  in  a  reflux  apparatus  with  alcohol  of  90" ;  after  which 
the  boiling  alcoholic  decoction  was  separated  and  left  for  some  days 
in  a  cool  place,  whereupon  the  sides  of  the  vessel  became  coated 
with  a  copious  yellow  flocculent  deposit  which,  when  freed  from 
colouring  matter  by  treatment  w4th  a  wai-m  mixture  of  alcohol  and 
ether,  consisted  of  saponin,  still  however  very  impure.  Treatment 
with  alcohol  and  animal  charcoal  still  left  it  contaminated  with  about 
y  per  cent,  of  mineral  matter.  It  was  therefore  dissolved  in  the 
smallest  possible  quantity  of  water;  the  cold  solution  was  precipitated 
with  saturated  baryta- water;  the  resulting  barium  saponate,  after 
washing  with  baryta-water,  was  suspended  in  water  and  decomposed 
by  a  current  of  carbonic  anhydride,  then  heated  to  the  boiling  point, 
and  filtered ;  the  filtrate  evaporated  to  a  syrup  at  a  gentle  heat  was 
precipitated  with  alcohol ;  and  the  still  yellowish  saponin  was  further 
purified  with  alcohol  of  90  per  cent.  The  substance  thus  obtained 
still  contained  barium  salts,  to  remove  which  it  was  dissolved  in  water 
aud  treated  with  dilute  sulphuric  acid,  added  drop  by  drop ;  and  the 
filtered  liquid,  after  concentration  at  a  gentle  heat,  was  precipitated 
with  alcohol  and  ether,  these  operations  being  repeated  a  second  and 
a  third  time,  and  the  product  finally  purified  with  boiling  alcohol  of 
90  per  cent,  in  quantity  not  sufficient  to  dissolve  it  completely.  The 
alcoholic  solution  evaporated  in  a  vacuum  left  perfectly  white  flocks 
of  pure  saponin,  which  were  washed  with  ether  and  dried  over  sul- 
phuric acid. 

Saponin  thus  prepared  gave,  as  the  mean  result  of  five  analyses, 
52"65  per  cent,  carbon  and  7"36  hydrogen,  agreeing  nearly  with  the 
formula  C33H540it„  which  requires  52  86  C  and  7'44  H.  Saponin  from 
(hjpsopliila  was  found  by  Rochleder  to  contain  52"65  carbon  and  7'34 
hydrogen. 

Pure  saponin  is  a  very  white  amorphous  inodorous  powder,  which 
excites  sneezing  when  inhaled  by  the  nostrils;  it  has  a  pungent  dis- 
agreeable taste,  and  is  poisonous;  dissolves  very  freely  in  water,  but 
is  insoluble  in  ether,  benzene,  and  chloroform,  and  only  slightly  soluble 
in  alcohol.  Heated  on  platinum-foil,  it  decomposes,  emitting  an  odour 
of  burnt  sugar,  and  leaving  a  porous  residue  difficult  to  burn.  Saponin 
is  l89vogyrate,  like  most  glucosides  ;  specific  rotatory  power  [a]D  == 
—  7  30  :  it  is  the  least  optically  active  of  all  known  glucosides. 

Saponin,  as  already  observed,  is  remarkable  for  the  power  of  its 
aqueous  solution  to  dissolve  salts  which  are  insoluble  in  water.  When 
its  aqueous  solution,  mixed  with  lead  acetate,  is  precipitated  by 
liydrogen  sulphide  and  filtered,  the  liquid  which  passes  through  is 
black  from  dissolved  lead  sulphide,  which  may  be  precipitated  from  it 
by  adding  a  small  quantity  of  alcohol.  A  boiling  aqueous  solution  of 
saponin  dis.solves  barium  carbonate  (up  to  10  per  cent.),  which  maybe 
])recipitated  by  sulphuric  acid ;  nevertheless  barium  sulphate  is  slightly 
soluble  in  aqueous  saponin.  This  property  of  dissolving  salts  throws 
great  difficulty,  as  already  observed,  \n  the  way  of  purifying  saponin. 
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This  substance  likewise  dissolves  gases,  and  incloses  them  mechani- 
cally. A  dilute  aqueous  solution  of  saponin  forms  on  agitation  a  very 
persistent  froth. 

An  aqueous  solution  of  saponin  mixed  with  hydroxide  of  potassium, 
barium,  or  strontium,  yields  precipitates  of  the  corresponding  com- 
pounds.    The  barium  compound  has  the  composition — 

C32H530i8-Ba.C32H620i8.Ba.Ca2lT53Oi8. 

Products  of  Decomposition  of  Saponin. — An  aqueous  solution  of 
saponin  was  heated  on  a  water-bath  with  dilute  sulphuric  or  hydro- 
chloric acid,  the  liquid  being  filtered  after  two  hours,  in  order  to 
remove  the  flocculent  substance  which  separated,  and  thereby  prevent 
its  further  decomposition  by  the  acid  ;  the  filtered  solution  was  then 
again  boiled,  the  new  precipitate  separated,  and  these  operations 
were  repeated  a  third  time.  The  three  precipitates  thus  obtained 
agreed  very  closely  in  composition,  giving  as  the  mean  result  of  their 
analysis,  60"G5  per  cent,  carbon  and  8'22  hydrogen,  numbers  agreeing 
nearly  with  the  formula  CjoHrsOis,  which  requires  Gl'OG  carbon,  8"38 
hydrogen,  and  3"56  oxygen.  The  decomposition  of  saponin  by  dilute 
acids  may  therefore  be  represented  by  the  equation — 

2C32H540i«  -I-  3H2O  =  CioHeeOis  +  4C6H«06. 

The  compound  C.oHeeOis  is  called  by  the  author  saponetfn,  to  dis- 
tinguish it  from  the  sapogenin  of  Rochleder  and  others,  which  was  not 
of  constant  composition.  Saponetin  is  a  whitish  microcrystalline 
substance,  insoluble  in  water,  alcohol,  and  ether. 

The  glucose  formed  by  the  action  of  dilute  acids  on  saponin  is 
dextrogyrate,  its  specific  rotatory  power  being  [a]i>  =  -|-52-48.  It  is 
fermentaible,^  has  a  saccharine  taste,  and  has  not  yet  been  crystallised, 
its  solution,  after  concentration  to  a  syrup,  having  remained  for  six 
months  without  giving  any  sign  of  crystallisation.  Farther  experi- 
ments are  however  required  to  determine  whether  it  is  a  peculiar  sugar 
distinct  from  dextrose,  or  whether  the  difference  between  its  optical 
rotatory  power  and  that  of  the  latter  is  due  to  some  other  cause. 

H.  W. 

New  Synthesis  of  Quinoline-derivatives.  I.  By  L.  Knorr 
(Ber.,  16,  2598 — 2596). — By  the  action  of  ethyl  acetoacetate  on  aniline, 
Oppenheim  (Ber^  9,  1098)  obtained  diphenylcarbamide,  alcohol,  and 
acetone.  Different  results  are  obtained  on  modifying  the  conditions  of 
the  experiment.  At  the  ordinary  temperature  a  layer  of  water  sepa- 
rates after  some  days,  whilst  a  heavy  oil  is  formed  which  appears  to 
be  the  condensation-product  PhN  !  CMe.CHj.COOEt.  Aniline  and 
ethyl  acetoacetate  react  more  readily  when  the  nnixture  is  heated 
nearly  to  the  boiling  point.  When  the  mass  becomes  dark  yellow 
the  reaction  should  be  interrupted ;  the  product  is  then  treated  with 
concentrated  sulphuric  acid,  diluted  with  water,  and  alkali  added, 
when  hydroxymethylquinoUne,  C10H9ON  (m.  p.  222°),  is  precipitated. 
The  author  explains  its  formation  thus  : — 
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Vhl^H,  +  COMe.CH,.COOEt  -  H,0  =  PhT^  :  CMe.CH..COOEt  • 
PhN  :  CMe.CH^.COOEt  +  H,0  =  PhN  :  CMe.CH,.COOH  +  Et  OH  • 

N:CMe^ 
PhN  :  CMe.CHo.COOH  -  HoO  =  CeH/  >CH. 

^C(OHr 

If  the  reaction  be  conducted  in  a  sealed  tube  at  120°,  a  substance  of 
the  formula  CioHuN02  (m.  p.  81°)  can  be  isolated,  and  is  probably 
anilacetoacetic  acid,  PhN  .'  CMe.CH2.COOH ;  it  yields  hydroxy- 
methylquinoline  when  treated  with  sulphuric  acid.  Hydro xymethyl- 
quinoline  is  sparingly  soluble  in  water,  more  readily  in  hot  alcohol, 
insoluble  in  ether ;  it  has  both  basic  and  acid  properties,  but  is  pre- 
cipitated by  carbonic  anhydride  from  alkaline  solutions  ;  it  forms  a 
crystalline  sodium  salt,  hydrochloride,  sulphate,  and  platinochloride. 
When  distilled  with  zinc-dust,  it  yields  a-methylquinoline,  and  may 
therefore  be  designated  7-hydroxy-a-methylquinoline. 

A.  K.  M. 
Condensation-products  of  Methylated  Quinolines  and  Pyri- 
dines.  By  E.  Jacobsen  and  C.  L.  Reimer  (Ber.,  16,  2602 — 2G08). — 
It  has  been  shown  by  the  authors  (Abstr.,  1883,  922)  that  a  yellow  dye, 
CisHiiNOo,  is  formed  by  the  action  of  phthalic  anhydride  on  quin- 
aldine,  or  on  crude  coal-tar  quinoline,  and  that  similar  dyes  are  also 
yielded  by  the  homologues  of  quinaldine  and  by  pyridine.  Further 
investigation  shows  that  the  substance  obtained  from  pyridine  is  due 
to  the  presence  of  picoline,  and  that  pure  pyridine,  like  pure  quino- 
line, is  not  acted  on  by  phthalic  anhydride.  They  conclude  that 
Traub's  quinophthalone  (Ber.,  16,  297)  is  also  most  probably  derived 
from  a  methylquinoline,  and  that  it  is  either  identical  or  isomeric 
with      quinoline-yellow,      CigHuNOo.  Paramefhylqumophthalone, 

C19H13NO2,  is  obtained  by  heating  paramethylquinaldme  with  phthalic 
anhydride  and  zinc  chloride  at  200°,  boiling  the  melt  with  hydro- 
chloric acid  and  crystallising  from  alcohol ;  it  forms  long  gold- 
coloured  needles  melting  at  203°,  and  resembling  quinoline-yellow. 
It  is  insoluble  in  water,  sparingly  soluble  in  alcohol,  readily  in  glacial 
acetic  and  concentrated  sulphuric  acids  ;  it  dyes  silk  and  wool 
almost  exactly  like  quinoline-yellow.  The  paramethylquinaldine  can 
be  obtained  from  pai-atolaidine  and  aldehyde  by  Doebner  and  Miller's 
method,  and  purified  by  fractional  distillation  and  by  means  of  the 
sparingly  soluble  chromate  (C)iHiiN)2,H2Cr207.  It  melts  at  55°  and 
boils  at  259 — 261°.  When  coal-tar  pyridine  is  heated  with  phthalic 
anhydride  and  zinc  chloride  at  200°,  and  the  product  treated  with  hot 
dilate  hydrochloric  acid,  the  greater  portion  (containing  unaltered 
pyridine)  dissolves,  whilst  the  residue,  after  crystallisation  from 
glacial  acetic  acid  and  from  alcohol,  yields  bright  yellow  silky  scales 
of  pyrophthalone  melting  above  2t50°  with  partial  decomposition.  It 
is  almost  insoluble  in  water,  sparingly  soluble  in  alcohol,  readily  in 
glacial  acetic  acid.  Its  formula,  CUH9NO2,  indicates  its  derivation 
from  picoline  present  in  the  pyridine,  thus :  CsH-N  -|-  CJliOz  = 
CuHgNOj  -f-  H2O,  and  experiment  proves  that  it  cannot  be  obtained 
from  perfectly  pure  pyridine,  whilst  coal-tar  picoline  gives  an 
abundant  yield.     A  second  substance,  apparently  of  the  same  com- 
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position  as  pyroplithalone,  is  also  formed;  it  is,  however,  more  readily 
soluble  in  alcohol,  and  crystallises  fi-om  glacial  acetic  acid  in  slender 
orange-red  needles,  melting  below  200° ;  it  seems  probable  therefore 
that  two  different  picolines  exist  in  coal-tar.  Both  of  these  phtha- 
lones  from  picoline  dye  silk  and  wool  yellow,  bat  much  fainter  than 
quin(jline-yellow. 

The  fact  that  only  methylated  pyridines  and  quinolines  react  with 
jihthalic  acid  indicates  that  it  is  the  hydrogen  of  the  methyl-group 
which  becomes  substituted,  and  not  that  of  the  pyridine  nucleus  as 
was  previously  assumed.  In  this  case  quinoline-yellow  will  have  the 
formula  CgHeN.CH  '.  C2O3  *.  CsHi-  This  view  is  supported  by  the 
behaviour  of  the  phthalones  on  oxidation ;  for  if  the  substitution 
took  place  in  the  pyridine  nucleus,  pyridinecarboxylic  acids  (or 
quinolinecarboxylic  acids)  would  be  expected  to  result  from  the  de- 
composition of  the  phthalyl-group.  On  heating  quinoline-yellow  with 
nitric  acid  (sp.  gr.  1'2),  phthalic  acid  is  produced,  together  with 
resinous  substances,  and  a  second  acid  containing  nitrogen  ;  this  latter 
acid  is  sparingly  soluble  in  water,  very  readily  in  mineral  acids.  A 
substance  of  similar  properties  is  obtained  when  a  mixture  of  chromic 
and  sulphuric  acids  is  employed,  the  product  in  this  case,  however, 
contains  no  phthalic  acid.  On  neutralising  with  barium  hydroxide 
and  evaporating  the  filtrate,  a  sparingly  soluble  barium  salt  is  obtained 
yielding  an  acid  which  crystallises  in  colourless  needles  melting  at 
157'.  It  dissolves  very  readily  in  hot,  less  so  in  cold  water,  and  very 
readily  in  mineral  acids  ;  it  forms  a  platinochloride,  crystallising  in 
vellowish-red  prisms,  and  when  heated  with  lime  emits  an  odour 
lesembling  that  of  quinoline.  It  is  probably  a  new  quinolinemono- 
carboxylic  acid.  Pyrophthalone  is  also  very  readily  oxidised  by  nitric 
acid,  yielding  phthalic  acid  and  an  acid  containing  nitrogen,  which 
however  has  not  yet  been  examined. 

When  quinaldme  (1  mol.)  is  heated  with  benzaldeliyde  (1  mol.) 
and  zinc  chloride  at  160 — 170°,  the  product  dissolved  in  hot  con- 
centrated hydrochloric  acid,  and  poured  into  water,  the  hydrochloride 
of  a  solid  base  {henzylide^iequinaldine)  is  precipitated  in  yellowish 
needles.  The  free  base,  CnHislS',  is  insoluble  in  water,  sparingly 
soluble  in  cold,  readily  in  boiling  alcohol,  from  which  it  crystallises  in 
colourless  lustrous  needles  melting  at  99 — 100°.  At  a  higher  tempera- 
ture, it  sublimes  without  decomposition,  its  vapour  having  an  odour 
resembling  that  of  quinoline.  Its  formation  takes  place  thus :  — 
C10II9N  +  CiHeO  =  CnHisN  +  H2O.  Its  salts  are  sparingly  soluble 
in  cold  water;  the  acid  chromate,  CnIIi3]Sr,Il2Cr307  +  2^H20,  forms 
slender  reddish-yellow  needles  sparingly  soluble  even  in  boiling  water. 
The  same  base  is  produced  by  the  action  of  benzal  chloride  on  quinal- 
dine  in  the  presence  of  zinc  chloride.  Benzylidenequinaldine  can  be 
readily  oxidised,  nitric  acid  (sp.  gr.  1-4)  yielding  a  mixture  of  several 
acids,  from  which  paranitrobenzoic  acid  could  be  isolated.  When 
oxidised  with  chromic  and  sulphuric  acids,  benzoic  acid  is  formed. 
Picoline  also  yields  a  condensation-product  with  benzaldeliyde  analo- 
gous to  that  obtained  from  quinaldine,  whilst  pure  pyridine  is  not 
attacked.  It  is  probable  therefore  that  in  these  reactions  the  substi- 
tution also  takes  place  in  the  methyl-group,  and  that  benzyildene- 
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quinaldine  has  the  constitution  CoHsN.CH  '.  CHPh.  BenzyHdene- 
quinaldine  is  identical  with  the  base  obtained  by  Wallach  and  Wiisten 
(Abstr.,  1883,  1097).  A.  K.  M. 

Preparation    of   Quinaldine    on   the   Large   Scale.      By    G. 

ScHULTZ  (Ber.,  16,  2G00 — 2601). — When  akiehyde  is  added  to  an 
aqueous  solution  of  aniline  hydrochloride,  and  the  two  are  allowed  to 
react  in  the  cold,  the  hydrochloride  of  a  solid  base  is  produced,  and 
on  melting  this,  either  alone,  or  better,  with  zinc  chloride,  it  is  con- 
verted into  quinaldine.  When  paraldehyde,  acetal,  aldol,  and  similar 
substances  are  employed  in  place  of  the  aldehyde,  and  other  primary 
aromatic  bases  in  the  place  of  aniline,  compounds  are  obtained 
which  yield  bases  analogous  to  quinaldine  when  melted  with  zinc 
chloride.  From  the  product  of  the  action  of  free  aniline  on  aldehyde 
a  solid  base  has  been  isolated,  apparently  identical  with  the  above. 
By  boiling  with  hydrochloric  acid  both  are  decomposed  (although 
not  readily)  into  aniline  and  aldehyde,  and  then  converted  into  quin- 
aldine. The  composition  of  these  bases  appears  to  be  far  from  constant, 
and  to  vary  with  the  relative  proportions  of  the  components.  From 
paraldehyde  and  aniline  hydrochloride,  a  base  was  obtained  which, 
after  solution  in  benzene  and  precipitation  with  alcohol,  had  the  com- 
]iosition  Ci^HjoNj,  whilst  a  base  obtained  in  another  way  had  the 
formula  CuHigN^,  agreeing  with  Schiff's  ethylidenediphenamine. 

A.  K.  M. 

Sparteine.  (Preliminary  Notice.)  By  0.  Bernheimer  (Gazzetfa, 
13,  451 — 454). — This  base,  CisHocN^,  was  first  obtained  from  Sfartium 
scoparium  by  Stenhouse  in  1881,  who  determined  its  composition,  and 
was  afterwards  examined  by  Mills,  who  showed  that  it  is  a  tertiary 
diamine.  The  sparteine  examined  by  the  author  was  prepared  from 
Sprniiinn  scoparium  by  a  slight  modification  of  Stenhouse's  method  ; 
it  distilled  to  the  last  drop  at  180 — 181°  under  a  pressure  of  20  mm. 
Its  solution  in  alcohol  at  96°  has  a  specific  rotatory  power  [ajn  = 
—  14'6  for  a  concentration  of  23'88  at  26°.  It  bears  a  heat  of  200° 
without  alteration,  but  becomes  partially  carbonised  at  higher  tem- 
peratures ;  is  not  decomposed  by  heating  in  sealed  tubes  with  hydro- 
chloric acid.  Bromine  acts  strongly  on  sparteine  at  ordinary  tempera- 
tures, even  when  it  is  largely  diluted  with  ether,  forming  an  undefined 
resinous  mass. 

On  gradually  adding  3  parts  iodine  dissolved  in  ether  to  an  etheric 
solution  of  1  part  sparteine,  the  iodine  is  decolorised,  and  a  black  pre- 
cipitate is  formed,  which  when  separated,  washed  with  ether  to  remove 
free  iodine,  and  dissolved  in  boiling  alcohol,  separates  on  cooling  in 
beautiful  green  needles,  having  the  composition  Ci5H2(;N2l3.  This 
compound  is  insoluble  in  cold  water  and  alcohol,  but  dissolves  readily 
in  those  liquids  when  heated  ;  it  is  insoluble  in  ether,  permanent  in 
the  air,  and  yields  free  sparteine  when  heated  wilh  pota^h. 

Sparteine  (as  sulphate)  oxidised  with  potassium  permanganate 
yields  a  small  quantity  of  a  volatile  acid,  having  the  odour  of  the 
fatty  acids,  together  with  a  non-volatile  acid  having  the  composition 
of  a  'piiridinemonocarhoxijlic  acid,  C5H4N.COOH  ;  and  on  distilling  a 
salt  of  this  acid  with  lime,  a  volatile  base  is  obtained  having  all  the 
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properties  of  pyridine.  The  author  intends  to  continue  his  experi- 
ments as  soon  as  he  is  in  possession  of  a  larger  quantity  of  material. 

H.  W. 

Hydrocyanides  of  Organic  Bases.  By  A.  Claus  and  E.  A. 
Merck  (Ber.,  16,  2737 — 2748). — Aniline,  toluidine,  quinine,  cinchoni- 
dine,  and  strychnine,  dissolve  in  aqueous  hydrocyanic  acid.  An 
excess  of  acid  renders  the  solution  very  unstable.  The  salts  have  not 
been  isolated,  as  they  are  decomposed  by  evaporation  in  a  vacuum. 
Although  the  bases  are  completely  withdrawn  from  these  liquids  by 
ether,  the  solutions  are  not  mere  mechanical  mixtures,  since  they 
yield  double  cyanides  with  mercuric  cyanide ;  e.g.,  when  mercuric 
cyanide  is  added  to  a  solution  of  aniline  hydrocyanide,  white  tabular 
crystals,  NHoPhjHCN  +  Hg(CN)2,  are  deposited,  which  dissolve  in 
Avater,  alcohol,  and  ether. 

When  mercuric  cyanide  is  added  to  tetramethylamraonium  iodide, 
two  salts  are  formed,  viz.,  a  white  salt  of  the  composition 

NMeJ,Hg(CN)3, 

freely  soluble  in  water,  and  a  yellow  salt,  IvMe4.CIS',HgTCN,  sparingly 
soluble  in  water.  The  white  salt  slowly  changes  into  the  yellow 
isomeride  at  the  ordinary  temperat,ure,  more  rapidly  at  200°. 

Tetramethylammonium  cyanide,  NMe4.CN,  prepared  by  the  action  of 
barium  cyanide  on  tetramethylammonium  iodide,  has  been  described 
by  C.  Thompson  (this  vol.,  p.  286).  The  clear  crystals  of  the  salt, 
become  opaque  at  150°,  decrepitate  at  215",  and  melt  at  295°.  The 
salt  can  be  volatilised  at  225 — 230°  without  melting.  With  mercuric 
cyanide  it  forms  a  double  salt,  NMe4.CN,Hg(CN)2,  crystallising  in 
prisms  melting  at  275°.     The  corresponding  silver  salt, 

NMe4.CN,AgCN, 

has  been  described  by  Thompson.  Tetramethylammonium  cyanide 
dissolves  cobalt  cyanide  and  ferrous  cyanide,  forming  tetramethyl- 
ammonium cobalticyanide  and  ferrocyanide  respectively.  The  latter 
compound  has  been  described  by  Barth  (Ber.,  8,  1484).  The  former 
crystallises  in  yellow  plates,  and  resembles  the  potassium  cobalti- 
cyanide in  its  properties. 

Civchonidine  ethylcyanide,  CigHjoN^OjEtCN,  prepared  by  the  action 
of  barium  cyanide  on  cinchonidine  ethylsulphate,  forms  white  crystal- 
line needles,  which  are  decomposed  by  carbonic  acid,  and  rapidly 
absorb  moisture  from  the  air.  It  is  soluble  in  water  but  insoluble  in 
ether  and  chloroform.  The  crystals  melt  with  decomposition  at  140°. 
Quinine  ethylcnaiiide,  C2oHo4N202,EtCN,  crystallises  in  needles  soluble 
in  alcohol.  The  crystals  melt  at  90°  and  begin  to  decompose  at  95°. 
Strychnine  ethyhi/anide,  C2iH22N202,EtCN,  is  less  hygi'oscopic  and 
more  stable  than  the  quinine  and  cinchonidine  compounds.  It  dissolves 
freely  in  water,  but  is  less  soluble  in  alcohol.  W.  C.  W. 

Caffeine  Methhydroxide.  By  E.  Schmidt  (Ber.,  16,  2587— 
2588). — In  the  hopes  of  obtaining  an  insight  into  the  constitution  of 
caffeine,  the  author  submitted  caffeine  methhydroxide  to  the  action  of 
hydrochloric  acid.    He  previously  showed  (Abstr.,  1883,  872  and  873). 
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that  caffeine  and  theobromine  yield  the  same  decomposition-products 
when  treated  in  this  way,  but  the  reaction  threw  no  light  on  the  con- 
stitution of  these  substances.     Caffeine  methhydroxide, 

•  CsH.oN-iOj.MeOH  +  H.O, 

is  readily  obtained  by  the  action  of  moist  silver  oxide  on  caffeine 
methiodide  (loc.  cif.).  When  it  is  dissolved  in  fuming  hydrochloric 
acid,  and  left  for  14 — 20  days  to  evaporate  spontaneously,  amalic  acid 
separates,  Avith  simultaneous  formation  of  methylamine  and  formic 
acid,  the  production  of  amalic  acid  being,  however,  due  to  a  secondary 
decomposition  of  the  dimethyldialuric  acid  first  formed.  A  consider- 
able portion  of  the  caffeine  methhydroxide  is  also  converted  into 
caffeine  methylchloride,  CgHioNiO^jMeCl,  w^hilst  a  smaller  portion 
gives  rise  to  secondary  reactions. 

Caffeine  methhydroxide  suffers  no  appreciable  change  on  continued 
heating  above  its  melting  point  (137 — 138°),  but  is  completely  decom- 
posed when  submitted  to  dry  distillation  in  a  current  of  hydrogen,  caf- 
feine being  produced.  Water  decomposes  it  at  about  200°,  v\  ith  formation 
of  carbonic  anhydi-ide  and  methylamine.  With  a  solution  of  bromine  in 
chloroform,  it  yields  a  readily  decomposible  addition-compound  which 
is  decomposed  by  Avater  into  hydrobromic  acid,  methylamine,  choles- 
trophane,  and  allocaffeine.  This  last  substance  is  probably  methyl- 
apocaffe'ine,  since  it  is  decomposed  into  carbonic  anhydride  and 
methylcaffuric  acid  when  boiled  with  water.  By  the  action  of  hydro- 
chloric acid  and  potassium  chlorate,  caffeine  methh^-droxide  yields 
dimethylalloxan,  allocaffeine,  amalic  acid,  cholestrophane,  and  methyl- 
amine ;  with  chromic  mixture  it  yields  carbonic  anhydride,  formic 
acid,  cholestrophane,  and  methylamine.  Nitric  acid  (sp.  gr.  l"4j 
decomposes  it  at  ordinary  temperatures,  with  violent  evolution  of 
carbonic  anhydride  and  formation  of  methylamine  and  cholestrophane. 
Baryta-water  also  decomposes  it  in  the  cold.  A.  K.  M. 

Quinine  Phenolsulphonate.  By  P.  Giurleo  (Arch.  Pharm.  [3j, 
21,  298). — This  salt  can  be  obtained  by  dissolving  quinine  in  phenol- 
sul phonic  acid  and  by  decomposing  solutions  of  lead  or  barium 
phenolsulphonates  with  a  solution  of  quinine  sulphate.  The  salt, 
which  crystallises  with  difficulty,  contains  52  per  cent,  of  quinine, 
20  per  cent,  of  phenolsulphonic  acid,  and  28  pei'  cent,  of  water. 

W.  R.  D. 

Berberine.  By  E.  Schmidt  {Ber.,  16,  2589).— The  formula  of  this 
body,  according  to  Fleitmann,  is  C42H3BN2O9,  according  to  Kemp, 
C4.H34N2O7,  according  to  Stas,  C44H3(,N_Oi„,  according  to  Henry, 
C«H:^N20io,  and  according  to  Serrius  and  Hiasiwetz,  C2oHi7N04,4^H20. 
From  numerous  analyses  of  the  free  base,  the  hydrochloride,  nitrate, 
and  sulphate,  the  author  assigns  to  it  the  formula  C2oHi7N04,4H20. 
Analyses  of  Hiasiwetz  and  Gilm's  hydroberberine  (Annalen,  Suppl.,  2, 
lyl),  its  hydrochloride  and  nitrate  confirm  their  foiniula,  C20H21NO1. 
From  its  behaviour  with  ethyl  iodide,  hydrobeiberine  must  be  a  tertiary 
base.     Berberine  is  converted  into  berberine  hydriodide  by  treatiiieub 
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witli  ethyl  iodide.  Tlie  hydroxide  obtained  from  hydroberberine 
ethiodide  forms  colourless  needles  melting  at  165°  ;  it  yields  crystalline 
salts  with  hydrochloric,  nitric,  and  sulphuric  acids,  and  with  platinic 
chloride.  On  oxidising  berberine  with  alkaline  permanganate,  a  bibasic 
acid,  CioHinOc  +  2H2O,  melting  at  165°,  is  obtained  apparently  identical 
with  hemipinic  acid.  A.   K.  M. 

Derivatives  of  Berberine.  By  0.  Bernheimer  (Gazzetfa,  13, 
342 — 347). — When  berberine  is  heated  in  a  retort  with  five  times  its 
weight  of  potassium  hydroxide,  it  blackens,  intumesces,  and  gives  off 
ammonia,  together  with  a  small  quantity  of  an  oily  liquid  which,  on 
examination,  was  found  to  be  quinoline.  From  the  residue  in  the 
retort,  two  acids  were  isolated,  which  were  found  to  have  all  the 
properties  ascribed  to  them  by  Hlasiwetz  and  Gilm  ;  the  author  is  at 
present  engaged  in  studying  their  constitution. 

When  hydroberberine  is  heated  with  methyl  iodide  at  100°  in  a 
closed  tube,  a  yellow  crystalline  mass  is  obtained,  which  may  be  puri- 
fied by  repeated  crystallisation  from  boiling  methyl  alcohol.  It  crys- 
tallises in  the  trimetric  system  :  a  :  h  :  c  =  1' 10332  :  1  :  1' 78880. 
Observed  forms,  001,  111,  113;  combinations,  001,  111,  113;  cleavage 
perfect,  001.  The  liydroberherine  mefhiodide,  CvoH2iN04,MeI,  is  spar- 
ino-ly  soluble  in  water  or  alcohol  in  the  cold,  but  readily  when  heated. 
When  the  iodide  suspended  in  water  is  treated  with  silver  oxide,  it 
yields  the  corresponding  hydroxide,  which  may  be  obtained  in  crys- 
talline crusts,  CinHaiNOijMeHO  +  1120,  on  evaporating  the  solution. 
It  is  strongly  basic,  and  liberates  ammonia  from  ammonium  chloride. 
It  dissolves  in  cold  alcohol,  but  is  insoluble  in  ether.  On  adding 
hydrochloric  acid  to  its  aqueous  solution,  the  chloride  is  precipitated 
as  a  crystalline  powder.  The  platiuochloride  crystallises  in  beautiful 
lustrous  plates,  soluble  in  boiling  alcohol.  When  heated  in  a  sealed 
tube  at  150°,  the  hydroxide  is  decomposed,  with  elimination  of  methyl 
alcohol.  From  these  results,  the  author  infers  that  hydroberberine, 
like  berberine  itself,  is  a  tertiary  base. 

When  berberine  is  heated  with  methyl  iodide  and  methyl  alcohol, 
it  yields  a  methiodide,  C2oIIi7N04,MeI,  in  stellate  groups  of  slender 
needles.  On  treating  this  with  silver  oxide,  the  corresponding 
hydroxide  is  obtained,  very  similar  in  its  properties  to  the  hydrober- 
berine compound.     The  platiuochloride  is  a  yellow  powder. 

Fleitmann  (Annalen,  59,  176)  in  his  paper  on  berberine  mentions 
the  formation  of  the  hydrochloride  of  a  base  containing  sulphur.  The 
author,  following  Fleitmann's  directions,  added  yellow  ammonium 
sulphide  to  a  solution  of  berberine  hydrochloride,  collected  the  red 
precipitate,  dis.?olved  it  in  warm  water,  and  added  hydrochloric  acid ; 
hydrogen  sulphide  was  evolved,  and  on  examining  the  solution  it  was 
found  to  contain  berberine  hydrochloride,  but  no  trace  of  sulphuretted 
base.  The  red  precipitate  mentioned  above  is  probably  a  persulphide 
of  berberine. 

On  treating  hydroberberine  with  iodine,  both  in  chloroform  solution, 
a  brownish  precipitate  is  obtained  consisting  of  berberine  hydriodide, 
C2nHi7N04,HI.  It  is  easily  purified  by  crystallisation  from  dilute 
alcohol.  C.  E.  G. 
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Alkaloids  of  Angustura  Bark.  By  Koerner  and  C.  Bohringeb 
(Gazzetta,  13,  o*io — 307). — In  this  preliminary  notice  the  autho7-s, 
after  some  liistorical  details  as  to  the  introduction  of  the  bark,  state 
that  it  contains  aromatic  substances  and  several  alkaloids,  the  amount 
of  the  latter  varying  in  different  specimens  from  0"8  to  1  percent.  The 
alkaloids  are  mostly  in  the  free  state,  and  may  be  extracted  directly 
from  the  bark  by  means  of  ether.  After  the  ethereal  extract  has  been 
washed  with  dilute  potash  solution,  the  addition  of  oxalic  acid  or 
dilute  sulphuric  acid  gives  a  yellow  crystalline  precipitate  of  the 
corresponding  salt  of  one  of  the  alkaloids,  cuspariiie,  whilst  other 
alkaloidal  salts  remain  in  solution. 

The  precipitated  cusparine  salt  is  moderately  soluble  in  boiling 
alcohol,  and,  on  cooling,  crystallises  out  in  slender  needles  of  a 
magnificent  greenish-yellow  ;  this  colour  is  not  removed  by  repeated 
crystallisation,  or  by  treatment  with  animal  charcoal,  and  other  salts 
of  the  alkaloid,  obtained  from  the  yellow  precipitate  by  decomposition, 
are  also  intensely  yellow.  If,  however,  the  free  cusparine,  C19H17NO3, 
obtained  from  these  coloured  salts,  is  crystallised  several  times  from 
light  petroleum,  and  then  reconverted  into  the  salt,  this  is  found  to  be 
colourless.  The  author  has  been  unable  to  ascertain  the  cause  of  this 
yellow  coloration.  The  alkaloid  crystallises  from  light  petroleum  in 
tufts  of  slender  needles  melting  at  92°;  it  is  moderately  soluble  in 
ether,  more  readily  in  alcohol.  The  sulphate,  oxalate,  and  hydro- 
chloride of  the  base  are  but  sparingly  soluble  in  water ;  the  acetate  is 
much  more  soluble,  but  the  solution  is  decomposed  if  largely  diluted ; 
the  tartrate  dissolves  readily.  The  platinochloride  was  obtained  as  an 
orange-yellow  crystalline  precipitate. 

When  treated  with  potassium  hydroxide,  cusparine  splits  up,  yield- 
ing a  new  alkaloid  and  the  potassium  salt  of  an  acid  which  seems  to 
be  an  aromatic  derivative;  the  acid  is  sparingly  soluble  and  crystal- 
lises readily.  The  alkaloid  crystallises  from  alcohol,  in  which  it  is 
very  sparingly  soluble,  in  minute,  very  brilliant,  colourless  needles  ; 
it  decomposes  at  250°  without  melting.  An  attempt  to  decompose 
the  cusparine  in  a  similar  manner  by  the  action  of  hydrochloric  acid 
failed,  as  it  began  to  carbonise  even  at  100°. 

In  the  mother-liquors  from  which  the  cusparine  was  originally 
precipitated  as  sulphate  or  oxalate,  another  alkaloid  is  found,  to  which 
the  authors  have  given  the  name  of  galijJe'ine,  C20H21NO3.  The  free  base 
crystallises  from  light  petroleum  in  white  needles  melting  at  llo"o°. 
It  may  be  obtained  in  well-formed  transparent  prisms  from  its  solu- 
tion in  ether  or  alcohol.  All  the  salts  of  this  alkaloid  are  more 
soluble  than  those  of  cusparine  ;  several  of  them  are  of  a  magnificent 
greenish-yellow  like  uranium  salts.  The  sulphate  crystallises  in 
large  prisms  with  7  mols.  H2O,  which  it  loses  in  part  on  exposure  to 
the  air;  it  melts  at  15°,  and  at  100°  undergoes  decomposition,  yield- 
ing the  sulphate  of  another  alkaloid  and  a  crystalline  nitrogenous 
substance  which  melts  at  196°.  The  platinochloride  crystallises  in 
prisms  with  a  triangular  base. 

Besides  cusparine  and  gallipeine,  the  authors  have  found  another 
alkaloid  which  melts  at  180^,  and  is   very  sparingly  soluble  in  ether. 
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It  crystallises  from  alcohol  and  furnishes  salts,  the  solutions  of  which 
have  a  blue  fluorescence. 

The  property  these  alkaloids  have  of  being  transformed  into  other 
alkaloids  with  simultaneous  formation  of  acids,  is  interesting',  and 
may  throw  some  light  on  the  constitution  of  vegetable  alkaloids  in 
general.  C.  E.   G. 

Ptomaines.  By  A.  Soldaini  (Gazzefta,  13,  325). — In  order  to 
obviate  the  difficulties  usually  met  with  in  the  extraction  and  purifi- 
cation of  ptomaines,  the  author  digests  the  putrid  viscera  Avitli  alco- 
hol acidified  with  oxalic  acid  ;  the  solution  is  distilled  down  to  remove 
alcohol,  taken  up  with  water,  and  the  acid  solution  agitated  with 
bisulphide  of  carbon  and  with  ether.  It  is  then  rendered  alkaline  by 
lime,  and  the  bases  are  removed  by  etber,  chloroform,  &c.  The  various 
extracts  are  purified  by  fractional  distillation  in  a  cm-rent  of  hydro- 
gen. The  author  describes  the  ptomaines  as  colourless  liquids,  easily 
alterable  in  contact  with  air,  and  all  more  or  less  soluble  in  water: 
some  are  soluble  in  ether,  others  in  chloroform.  They  have  a 
pleasant  odour,  and  the  higher  the  boiling  point  the  stronger  the 
basic  properties.  It  is  not  known  as  yet  whether  these  compounds 
are  amides,  amines,  or  true  alkaloids.  C.  E.  G. 

The  so-called  Ptomaines  in  Relation  to  Toxicological 
Researches.  By  F.  Makiiso-Zdco  {Gazzetta,  13,  431 — 433). — The 
author's  experiments  were  made  on  a  variety  of  fresh  animal  sub- 
stances, viz.,  white  and  yolk  of  egg,  brains,  lungs,  heart,  liver,  spleen, 
and  blood,  several  methods  being  employed,  with  strict  attention  to 
all  the  conditions  indicated  by  their  respective  authors.  The  result 
of  these  experiments  was  the  extraction  of  a  base  wdiich  exhibited  all 
the  usual  reactions  of  the  alkaloids,  but  had  the  constitution  of  an 
fmmonium  hydroxide,  and  in  those  cases  in  which  an  aurochloride 
could  be  prepared  and  analysed,  was  found  to  be  identical  in  compo- 
sition with  neurine.  In  one  instance  traces  were  also  found  of  the 
so-called  "animal  quinine." 

To  determine  the  origin  of  this  neurine,  the  author  applied  the 
methods  above  mentioned  to  the  lecithins  (prepared  by  Strecker's 
method  from  egg-yolk),  and  found  that  these  substances  behave  in 
the  same  manner  as,  for  example,  a  mass  of  brain,  egg,  lungs,  &c. 
On  applying  the  same  method  to  the  albumin  remaining  after  com- 
plete extraction  of  the  lecithins,  the  result  was  purely  negative. 
Hence  it  is  clear  that  the  so-called  ptomaines  obtained  in  the  extrac- 
tion of  fresh  animal  substances,  originate,  not  as  is  generally  supposed, 
fi'om  sudden  alterations  of  the  prote'ids,  but  from  the  splitting  up  of 
the  lecithins  under  the  influence  of  acids  or  alkalis. 

As  neurine  hydrochloride  is  not  decomposed  by  sodium  bicarbonate, 
the  author  was  able  to  determine  the  toxicological  question  in  cases 
uf  the  extraction  of  alkaloids  from  substances  in  which  putrefaction 
has  not  yet  commenced.  The  hydrochlorides  of  the  alkaloid  and  of 
the  so-called  ptomaines,  simultaneously  extracted,  are  dissolved  in 
water,  and  the  liquid,  rendered  alkaline  with  sodium  bicarbonate,  is 
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agitated  with  the  solvent.  The  nearine  then  remains  dissolved  in  the 
water  as  hydrochloride,  and  the  alkaloid  may  then  be  extracted  alone. 
This  has  been  demonstrated  by  all  the  experiments  made  as  above 
described,  and  by  others  on  yolk  of  egg  mixed  with  strvchnine. 

H.  W. 
Selmi's  Ptomaines.  By  F.  Maeino-Zuco  (Gazzetta,  13,  441 — 
461). — In  this  papei-,  the  author  describes  a  number  of  experiments, 
chemical  and  physiological,  tending  to  establish  the  conclusion  indi- 
cated in  the  preceding  preliminary  notice,  as  to  the  identity  of  these 
bases  with  neurine.  The  most  characteristic  chemical  reactions 
observed  in  both  cases  are  : 

With  Phosphoric  acid :  slight  brown  coloration  on  heating. 

,,  Platinic  chloride  :  no  precipitate,  but  deposition  of  yellowish 
crystals  after  a  short  time. 

„     Mercuric  chloride  :  white  precipitate. 

,,  Auric  chloride  :  yellowish  precipitate,  and  after  a  short  time, 
reduction  of  metallic  gold. 

„  Iodised  potassium  iodide:  red-brown  precipitate,  which,  how- 
ever, soon  redissolves.  H.  W. 

Compounds  of  Silver  with  Albiiminoids.  By  0.  Loew 
Ber.,  16,  2707 — 27U9). — On  w^arming  silver  albuminate  with  excess  of 
an  animoniacal  solution  of  silver  nitrate,  a  reddish-brown  precipitate 
of  variable  composition  is  deposited.  It  is  purified  by  solution  in 
dilute  ammonia  and  reprecipitation  with  dilute  sulphuric  acid.  It  is 
insoluble  in  water  and  alcohol,  but  dissolves  in  alkalis  and  in  dilute 
sulphuric  acid.  The  ratio  of  C  to  N  in  the  compound  is  the  same  as 
it  is  in  peptone.  When  the  compound  is  digested  with  baryta-water 
or  hydrochloric  acid,  metallic  silver  is  deposited,  and  a  substance 
resembling  peptone  remains  in  solution.  The  silver  is  not  precipitated 
from  an  ammoniacal  solution  of  the  compound  by  sulphuretted 
hydrogen  at  the  ordinary  temperature.  In  many  respects  this  red- 
brown  compound  resembles  the  substance  obtained  by  the  action  of  a 
dilute  ammoniacal  solution  of  silver  on  the  albumin  in  the  living  cells 
of  the  alga,  Spirogyra.  The  latter  compound,  however,  is  insoluble  in 
dilute  sulphuric  acid,  and  is  not  even  decomposed  by  sulphuretted 
hydrogen  in  warm  solutions. 

A  compound  containing  as  much  as  82'4  per  cent,  of  silver  was 
obtained  by  adding  potash  to  the  ammoniacal  solution  of  silver  nitrate 
and  albumin.  It  is  a  silver-grey  powder,  insoluble  in  water  and  in 
dilute  acids.  It  dissolves  in  ammonia,  yielding  a  deep  orange- 
coloured  solution. 

The  author  regards  these  substances  as  compounds  of  varying 
quantities  of  molecular  silver  with  partially  oxidised  silver  albumi- 
nate. W.  C.  W. 

Permanence  of  Carbonic  Oxide  Haemaglobin.  By  F. 
Salfkll*  (Arch.  Fhann.  [3j,  21,  289). — The  absorption-spectrum  of 
this  compound  was  obtained  from  venous  blood  14  days  after  death, 
and  again  after  the  lapse  of  one  month.     The  blood  was  treated  with 
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ammonium  sulphide,  to  reduce  oxy-baemaglobin,  before  examination. 
After  two  months,  the  absorption-spectrum  of  carbonic  oxide  htema- 
globin  was  not  observed.  W.  R.  D. 

Gelatin  Peptone.  By  P.  Tatarinoff  (Compt.  rend.,  97,  713 — 
714). — Pure  gelatin  is  digested  with  artificial  gastric  juice  at  40°,  and 
when  solution  is  complete,  the  liquid  is  saturated  with  calcium 
carbonate,  boiled,  filtered,  concentrated,  and  precipitated  bv  alcohol. 
After  24  hours,  the  precipitate  is  dissolved  in  cold  water,  filtered  and 
dialysed  after  addition  of  a  few  drops  of  hydrochloric  acid.  The 
purified  solution  thus  obtained  is  concentrated,  and  the  peptone  pre- 
cipitated by  alcohol.     It  has  the  composition  : — 

C.  H.  N. 

1 50-00  7-26  17-57 

II 49-53  7-00  17-69 

These  numbers  show  that  gelatin  undergoes  -no  great  alteration 
under  the  influence  of  gastric  juice,  but  appears  to  combine  with  the 
elements  of  water,  like  the  albuminoids.  The  same  body  is  obtained 
by  the  prolonged  digestion  of  gelatin  at  a  somewhat  higher  tempera- 
ture with  somewhat  stronger  hydrochloric  acid  and  without  any 
pepsin.  C.  H.  B. 


Physiological    Chemistry. 


Influence  of  Air  some-what  deficient  in  Oxygen  on  Animals. 

By  C.  Kempner  (Bied.  Ceiitr.,  1883,  5G5).— The  author  finds  that  the 
amount  of  oxygen  used  up  by  mammals  dimiuishes  when  breathing 
such  air:  in  the  case  of  birds,  however,  there  is  either  no  diminution 
in  the  amount  of  oxygen  absorbed,  or  not  to  the  same  extent.  The 
latter  have  the  faculty  of  compensating  for  the  poorer  air  by  increasing 
the  activity  of  their  respiratory  organs.  J.  T. 

Nutrition  of  the  Dog.  By  Gdimaraes  {Comi-)t.  rend.,  97,  645 — 
646). — Dogs  fed,  under  ordinary  conditions,  on  fresh  lean  beef  con- 
sumed on  an  average  one-tenth  to  one-sixteenth  of  their  weight  per 
day ;  others,  to  which  a  strong  infusion  of  cofi^ee  was  given,  consumed 
from  one-ninth  to  one-eighth  their  weight ;  whilst  others,  which  were 
kept  at  a  temperature  of  10 — 12°,  consumed  from  one-twelfth  to  one- 
ninth  their  weight.  Dogs  fed  on  fat  pork  and  tapioca  ate  only  about 
o lie-sixtieth  of  their  weight,  and  rapidly  fell  off  in  condition.  Others 
were  fed  on  a  mixed  diet,  consisting  of  a  limited  amount  of  lean  beef 
with  a  large  amount  of  pork  fat.  They  consumed  all  the  lean  beef 
(180 — 250  grams  per  diem)  but  only  a  part  of  the  fat,  and  they 
gradually  fell  oS"  in  condition,  the  total  daily  consumption  being  from 
one  twenty-fourth  to  one  twenty-second  part  of  their  weight,  about 
half  of   this   being   carbohydrates.       The    results    were  but   slightly 
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afEected  by  the  size  of  the  animals ;  the  small  dogs  generally  con- 
sumed a  slightly  higher  proportion  of  food  than  the  large  dogs.  The 
faeces  amounted  to  5 — 6  grams  per  diem  per  kilogram  of  body-weight 
for  dogs  tinder  normal  conditions,  and  6 — 7  grams  per  kilogram  for 
dogs  to  which  cofEee  bad  been  given,  or  which  had  been  kept  at  a  low 
temperature.  This  is  less  tlian  8  per  cent,  of  the  weight  of  food  con- 
sumed. The  total  of  weight  of  the  animals  did  not  sensibly  vary 
from  day  to  day.  C.  H.  B. 

Physiological  Functions  of  Maltose.  By  E.  Bourquelot 
(Compf.  rend.,  97,  lUOO — 1003). — A  2  per  cent,  solution  of  maltose  is 
not  affected,  even  after  24  hours  at  15°or  38°,  by  saliva  or  diastase  which 
has  been  previously  filtered  through  Klebs  and  Tiegel's  apparatus. 
The  same  result  is  obtained  in  an  atmosphere  of  carbonic  anhydride. 
Maltose  is  also  unaffected  by  a  mixture  of  saliva  or  diastase  with  the 
invertin  of  the  intestinal  juice,  and  by  artificial  gastric  juice,  or 
natural  pancreatic  juice.  In  the  latter  case,  small  quantities  of  glucose 
are  formed  after  about  10  hours,  but  this  is  due  to  the  action  of 
bacteria,  which  cannot  be  entirely  excluded,  since  the  pancreatic  juice 
cannot  be  filtered. 

Maltose  and  saccharose,  mixed  with  an  unfiltered  solution  of 
intestinal  juice  and  kept  at  38°  for  several  hours,  are  partially  or  com- 
pletely split  up,  but  if  the  intestinal  juice  has  been  filtered  through 
Kleb's  apparatus,  no  change  takes  place  in  either  case. 

A  1  per  cent,  solution  of  maltose  is  not  affected  by  a  0*2  per  cent, 
solution  of  hydrochloric  acid  at  38°,  nor  by  a  solution  of  lactic  acid 
of  equivalent  strength.  A  solution  of  saccharose  of  the  same  strength 
is  rapidly  inverted  by  hydrochloric  acid,  and  33  per  cent,  is  inverted 
in  36  hours  by  lactic  acid.  A  similar  solution  of  maltose  is  not 
affected  by  carbonic  anhydride  at  the  ordinary  pressure  and  at  the 
temperature  of  the  body,  but  3'2  percent,  of  the  saccharose  is  inverted 
in  five  days  under  the  same  conditions. 

In  all  probability,  if  saccharose  is  inverted  in  the  small  intestine, 
the  active  agents  are  hydrochloric  and  lactic  acids,  and  if  small  quan- 
tities of  saccharose  find  their  way  unaltered  into  the  blood,  the 
carbonic  anhydride  with  which  the  latter  is  always  charged  is  pro- 
bably sufficient  to  cause  inversion.  Maltose,  on  the  other  hand,  is  not 
inverted  except  in  the  intestine,  and  the  inversion  is  due  either  to  a 
zymase,  which  differs  from  the  invertin  of  yeast  and  will  not  pass 
through  porous  earthenware,  or  to  bacteria. 

These  results  do  not  decide  whether  maltose  is  or  is  not  directly 
assimilated,  C.  H.  B. 

Formation  of  Fat  in  the  Animal  Organism.  By  N.  Tschir- 
wiNSKY  {Landw.  Ver.surhs.-Slat.,  29,  317 — 'So2). — This  investigation 
was  begun  when  the  function  of  carbohydrates  in  the  system  was  still 
an  open  question,  and  with  the  object  of  determining  their  influence 
on  the  formation  of  fat  in  the  organism.  The  experiments  were  made 
with  two  pairs  of  young  pigs,  each  pair  coming  from  one  litter,  and 
carefully  selected,  after  undergoing  the  same  treatment,  so  as  to  be  as 
near  as  possible  of  the  same  condition.      At  the  beginning  of  the  series 
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of  experiments  one  of  each  pair  vras  killed,  and  tlie  quantity  of  fat 
and  albumin  present  determined.  Of  the  remaining  two,  one  was  fed 
with  barley  alone,  and  the  other  with  barley  and  varying  proportions 
of  starch  and  sugar.  The  gi'eatest  care  was  taken  in  the  daily  analyses 
and  weighing  of  the  food,  and  the  troughs  were  so  made  and  fitted 
as  to  prevent  waste.  Three  times  during  each  series  of  experiments 
the  digestive  coefficient  was  determined.  The  experiment  lasted  over 
12  days,  during  the  last  six  of  which  the  excrements  were  carefully- 
collected  and  analysed. 

The  first  pair  of  pigs,  Nos.  1  and  2,  were  fed  for  some  days  on  barley- 
meal,  and  then  No.  i  was  killed,  cut  up,  and  analysed.  No.  2  was 
fed  for  four  months  on  barleymeal  of  three  sorts,  and  weighed  regularly. 
Three  determinations  of  the  digestive  coefficient  of  the  meal  were  made 
with  the  following-  results  : — 


A. 

B.                                       C. 

Barley. 

Percentage 
contained. 

Percentage 

of  this 

digested. 

Percentage 
contained. 

Percentage 
of  this 
digested. 

Percentage 
contained. 

Percentage 

of  this 

digested. 

Albumin . . 
Fat 

14-44 
1-60 

82-94 
Gl  -73 

11-62 
1-21 

77-94 
46-03 

10-87 
1-51 

75-47 
68-49 

With  the  aid  of  the  above  figures,  the  total  amounts  of  albumin  and 
fat  djgested  during  the  whole  time  of  the  experiments  were  calculated. 
At  the  end  of  four  months,  the  animal  was  killed,  cut  up,  and  after 
well  mixing,  samples  of  the  various  parts  were  analysed. 

The  second  pair  were  treated,  at  first,  as  above,  then  No.  3  was 
killed,  and  No.  4  fed  for  four  months ;  barley  alone  was  given  at  first, 
and  then  a  mixture  of  barley  with  gradually  increasing  proportions  of 
starch  and  sugar,  almost  equal  quantities  of  the  former  two  being 
given  towards  the  end.  Three  experiments  were  also  made  to  deter- 
mine the  digestive  coefficients  of  the  barley,  and  a  considerable  depre- 
ciation was  observed  as  the  quantity  of  starch  increased,  the  numbers 
in  the  last  experiment  being  albumin  55*4  and  fat  17'5  per  cent., 
assuming  the  whole  of  the  starch  and  sugar  to  have  been  digested. 
At  the  end  of  four  months  No.  4  was  killed. 

Analyses  of  the  carcases  of  the  four  animals  gave  the  following 
results  in  grams  : — 

No.  1.  No.  2.  No.  3.  No.  4. 

Fat 957  9264  1009  6439 

Albumin     ..      6S7  2516  1478  2671 

No.  2  had  therefore  gained  during  the  experiment  8576  grams  fat 
and  1559  albumin,  whilst  the  quantities  digested  had  been  only 
655  grams  fat  and  7493  albumin :  allowing  that  the  excess  of  albumin 
had  all  been  converted  into  fat,  this  still  leaves  a  very  large  quantity 
of  fat  gained  to  be    accounted  for.       In  the  case  of  pig    No.  4   the 
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same  fact  was  also  observed  :  and  even  admitting  the  very  improbable 
contingency  that  the  whole  of  the  albumin  given  had  been  digested, 
there  was  still  a  considerable  margin  left,  showing  that  the  fat  must 
have  also  been  derived  from  other  sources.  That  the  carbohydrates 
therefore  participate  in  the  formation  of  fat  in  the  organism  is  a 
necessary  inference  from  the  above  experiments.  J.  K.  C. 

Effect  of  Exhausted  Beetroot  Pulp  on  Cows'  Milk.  By 
A.  Andouakd  and  V.  Dezaunay  (Compf.  rend.,  97,  809 — 811). — It  is 
genei'ally  believed  that  beetroot  pulp  from  which  the  sugar  has  been 
extracted  by  diffusion,  constitutes  a  valuable  food  for  cattle.  E.xperi- 
ments  made  by  the  authors  show  that  when  a  cow  is  fed  with  pulp 
which  has  been  kept  in  silos,  the  yield  of  milk  increases  by  nearly  32 
per  cent,  of  its  origiiial  amount;  the  proportion  of  casein  and  inorganic 
snlts  is  not  sensibly  affected,  but  the  proportion  of  fat  increases  by 
12'-i  per  cent.,  and  that  of  sugar  by  23'64  per  cent,  of  its  original 
amount.  The  milk,  however,  has  a  less  agreeable  taste,  and  shows  a 
decided  tendency  to  acid  fei-mentation.  Moreover,  it  was  found  to  be 
unsuitable  for  the  nourishment  of  infants. 

This  alteration  in  the  character  of  the  milk  is  most  probably  due  to 
the  acids  in  the  exhausted  pulp.  The  pulp  used  in  these  experiments 
contained  an  amount  of  organic  acid  equivalent  to  I'OS  per  cent,  of 
acetic  acid,  and  consequently  a  cow  consuming  50  kilos,  of  pulp  per 
d;iy  (an  average  quantity)  would  absorb  5iO  grams  of  acetic  acid  and 
its  homologues.  C.  H.  B. 

Partially  Oxidised  Sulphur  in  Urine.  By  R.  Lupine  and  G. 
Gu1^;rin  {Compt.  rend.,  97,  1074 — 1076). — -The  incompletely  oxidised 
sulphur  in  urine  cannot  all  be  oxidised  by  chlorine  or  bromine;  it  is 
completely  oxidised  only  by  fusion  with  potassium  nitrate  and  hydr- 
oxide. The  unoxidised  sulphur  may  therefore  be  divided  into  two 
portion.s,  sulphur  easily  oxidised,  and  sulphur  dijficult  to  oxidise.  The 
sulphur  derived  from  the  bile  is  included  in  tiie  latter  portion,  as 
might  have  been  expected  from  the  known  stability  of  taurine  and 
its  derivatives.  .This  conclusion  was  contirmed  by  a  number  of  experi- 
ments with  dogs,  in  which  the  amount  of  bile  reabsorbed  was  in- 
creased, the  result  being  that  the  amount  of  sulphur  difiicult  to 
oxidise  in  the  urine  was  also  increased.  Some  of  the  sulphur  difficult 
to  oxidise  is,  however,  derived  from  some  source  other  than  the  bile. 
A  dog  with  a  complete  biliary  fistula  was  kept  sometimes  on  soup  diet 
(bread  and  fat),  sometimes  on  a  diet  of  horseflesh.  In  the  first  case, 
the  sulphur  oxidised  with  difficulty  was  30  per  cent,  of  the  total  sul- 
phur ;  in  the  second  case,  it  was  23  per  cent.  If  the  amount  of 
nitrogen  in  the  urine  is  taken  as  100,  then  the  sulphur  oxidised  with 
difficulty  was  equal  to  1"8  in  the  first  case,  and  O'B  in  the  second. 
Numei'ous  experiments  show  that  the  urine  contains  a  large  propor- 
tion of  sulphur  difficult  to  oxidise,  in  many  pathological  conditions  in 
which  there  is  no  reason  to  suppose  that  the  amount  of  bile  reabsorbed 
is  in  any  way  increased.  C.  H.  B. 
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Hydrocyanic  Acid  from  Animals.  By  M.  Weber  {Bled.  Centr., 
1883,  565). — It  has  been  shown  chemically  by  G.  Geldensteeden  that 
certain  Fontaria  possess  glands  capable  of  secreting  free  hydrocyanic 
acid.  J.  T. 

Stony  Concretions  in  Animals.  By  F.  Schubekg  (Bied.  Centr., 
1883,  565). — The  author  confirms  the  view  that  the  introduction  of 
foreign  matter  induces  the  formation  of  intestinal  stones.  He  gives 
analyses  of  three  stones:  (1)  given  by  Abeles,  (2)  frota  the  Procesus 
vermiformis  of  a  man,  and  (3)  from  the  Intestiiium  rectum  of  a  boy  : — 

(1.)  (2.)  (3.) 

Water     22-0  67  3  — 

Ammonia-magnesium  phosphate  —  24'4  68'9 

Calcium  phosphate   60"5                6*7  23'8 

Magnesium  phosphate 4"3                — -               — 

Calcium  carbonate     —                 —               4' 6 

Calcium  sulphate 1"1  1'3               0'7 

Alcohol-ether  extract    O'S  O'S               O'S 

Other  organic  matter    11*3  9'2                6'0 

Stones  from  plant-eating  animals  often  contain  calcium  carbonate. 

J.  T. 

Connection  between  Chemical  Constitution  and  Physiolo- 
gical Action.  By  T.  L.  Beunton  and  J.  T.  Cash  (Proc  Boij.  Soc,  35, 
324 — 328). — This  paper  contains  a  series  of  investigations  on  the 
physiological  action  of  the  salts  of  ammonium,  the  amines,  the  alkali 
metals,  and  the  alkaline  earths. 

All  the  ammonium  salts  affect  the  spinal  cord,  motor  nerves,  and 
muscles,  and  tend  ultimately  to  poison  these  structures,  but  the  course 
varies  with  the  salt  employed.  Ammonium  bromide,  and  the  sulphate, 
phosphate,  and  iodide  to  a  less  degree,  cause  coagulation  of  the 
stroma  of  the  red  blood-corpuscles.  The  amines  and  their  salts  affect 
the  spinal  cord,  motor  nerves,  and  muscles,  and  their  action  differs 
most  markedly  from  that  of  the  ammonium  salts  ;  the  former  cause 
tetanus,  the  latter  motor  paralysis.  The  ii'ritability  of  the  muscle  is 
increased  by  the  hydrochlorides,  but  their  contractile  power  is  less 
affected  by  them,  more  than  by  the  sulphates,  and  most  by  the  hydr- 
iodides.  Of  the  salts  of  methyl-,  ethyl-,  and  amyl-ammonium,  the 
primary  are  more  active  than  either  the  secondary  or  tertiary,  but  the 
tetrasubstituted  compounds  are  the  most  active. 

The  chlorides  of  the  alkali-metals  differ  from  ammonia  in  having 
very  little  tendency  to  stimulate  the  spinal  cord;  the  chief  symptom 
of  poisoning  produced  by  them  is  increasing  torpor.  The  contractile 
power  of  muscles  is  increased  by  rubidium,  potassium,  and  caesium, 
unaffected  by  sodium,  and  invariably  diminished  by  lithium. 

The  alkaline  earths,  as  regards  their  action  on  the  nervous  system, 
may  be  divided  into  two  groups:  (a),  beryllium,  calcium,  barium  and 
strontium  ;  {b),  yttrium,  didymium,  erbium  and  lanthanum.  Group  a 
has  a  tendency  to  increase  reflex  action,  group  b  to  paralyse  motor 
centres.      The    contractile   power  of  muscles   is   increased  by  barium. 
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erbium,  and  lanthanum,  diminished  by  yttrium  and  calcium.  Con- 
traction is  increased  by  barium,  calcium,  yttrium,  and  beryllium ; 
that  produced  by  barium  is  enormous,  resembling  the  effect  of 
veratria. 

The  alteration  effected  on  muscle  by  one  substance  may  be  neutra- 
lised, but  not  increased,  by  another  substance  having  a  similar  action. 
Potassium  shortens  the  lengthened  curves  o£  barium,  calcium,  stron- 
tium, and  lithium ;  the  veratria-like  curve  of  barium  is  counteracted 
by  almost  all  the  substances,  producing  a  shorter  curve  than  itself. 

Some  relations  are  pointed  out  between  the  atomic  weights  of 
antagonising  elements,  but  the  data  are  too  limited  to  admit  of  any 
generalisation. 

By  alternate  application  of  acids  and  alkalis,  the  muscles  of  a  frog 
describe  on  a  slowly  revolving  cylinder  curves  resembling  those 
described  by  the  normal  contraction  of  a  muscle  on  stimulation. 

The  lethal  activity  on  frogs  of  the  chlorides  of  the  metals  of  the 
alkali  and  alkaline  salt-group  was  also  the  subject  of  investigation ; 
potassium  chloride  is  the  most,  and  calcium  chloride  the  least  power- 
ful. V.  H.  V. 

Cholera.  By  R.  De  Luna  (Compt.  rend.,  97,  6.33).— The  cause  of 
cholera  always  exists  in  the  air,  and  is  transmitted  by  persons  and 
things.  It  acts  exclusively  through  the  organs  of  respiration,  and  in- 
cubation generally  takes  place  when  the  individual  is  in  a  passive 
condition,  and  particularly  during  sleep.  The  microbe  or  ferment 
acts  especially  on  the  blood  corpuscles  and  prevents  hematosis,  pro- 
ducing a  kind  of  gradual  asphyxia.  According  to  the  experience  of 
the  author  and  of  Spanish  physicians,  the  only  means  of  savino-  in- 
fected patients  in  the  stage  of  chills  is  the  careful  inhalation  of  oxides 
of  nitrogen  mixed  with  air.  The  effect  is  very  rapid,  two  or  three 
inhalations  being  suflBcient  to  place  the  patient  out  of  danger  in  a  few 
hours.  As  a  precaution  against  the  disease,  rooms,  vessels,  &c., 
should  be  fumigated  with  the  nitrogen  oxides  twice  a  day — on  retiring 
and  after  rising.  C.  H.  B. 

Distribution  of  Arsenic  in  a  Human  Body.  By  R.  H.  Chit- 
tenden (Amer.  Clievi.  J.,  5,  8 — 14). — In  a  case  of  suspected  poisoiiincr 
by  arsenic,  the  internal  organs  were  removed  and  analysed  soon  after 
death  ;  about  six  months  later  the  body  was  exhumed,  and  about  one 
half  of  the  entire  muscle  and  bony  tissue  removed  for  further  examina- 
tion in  order  to  ascertain  the  distribution  and  entire  amount  of  arsenic 
in  the  body. 

Such  of  the  internal  organs  as  had  been  placed  in  alcohol  were 
ground  to  a  thick  paste  with  the  alcohol  in  a  mortar  and  weighed 
portions  then  taken  for  analysis.  The  muscle  and  bony  tissues  were 
dissolved  in  nitric  acid  at  a  gentle  heat,  aud  portions  of  this  liquid 
then  used  for  the  determinations. 

The  arsenic  was  estimated  by  the  process  previously  described  by 
the  author  (Abstr.,  IbSl,  648).  The  figures  given  are  those  calcu- 
lated on  the  entire  organs,  &c.,  from  the  (generally  duplicate)  results 
60  obtained : — 
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Grain  AsjOj. 

Stomacli  and  CBSophagus 0158 

Liver   0-218 

Intestines    0  314 

Kidneys 0-029 

Heart 0112 

Lungs  and  spleen 01719 

Brain 0075 

Trachea,  larynx,  and  tongue    0-081 

Diaphragm , 0010 

Left  arm  (weight,  43|  oz.) 0-094 

Right  leg,  except  thigh  bone  (weight,  164  oz.)    ....  0-118 

Thigh  bone  (weight,  7^  oz.)     — 

Transverse  section  of  body  at  pelvis,  including  pelvic 

bones  (weight,  143^  oz.) 0-186 

Muscle  from  breast  (weight,  18j  oz.)     0-098 

Muscle  from  back  (weight,  24  oz.) 0-356 

The  entire  body  would  therefore  contain  about  3*1  grains  of  AsjO.^. 
In  the  author's  opinion  there  is  a  marked  difference  in  the  distribu- 
tion of  arsenic  in  the  muscular  tissue  according  to  whether  the  poison 
has  been  administered  in  a  single  dose,  when  the  distribution  is  very 
irregular,  or  in  long-continued  small  doses,  when  the  regular  distri- 
bution of  the  arsenic  is  vei-y  noticeable.  A.  J.  G. 

Colorado  Beetle.  By  J.  D.  Fokbes  (Arch.  Pharm.  [3],  21,  314). 
— The  author  lias  examined  the  Colorado  beetle,  DoryjjJiora  decemli- 
neata,  for  a  vesicating  substance.  No  distinct  evidence  of  such  a  con- 
stituent could  be  obtained  when  the  live  beetles  were  crushed  in  a 
mortar,  extracted  with  various  solvents,  and  the  residues  from  the 
latter  examined.  After  killing  the  beetles  with  ether,  drying,  powder- 
ing, and  exhausting  with  chloroform,  a  dark  oil  was  obtained  by  the 
chloroform  extract  which  had  marked  vesicating  properties. 

W.  R.  D. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Reduction  of  Nitrates  by  Ferments.  By  A.  Springer  (Amer. 
Chem.  J.,  4,  452 — 463). — According  to  the  author,  the  roots  of  plants 
are  covered  with  small  organisms  which  reduce  nitrates,  with  evolu- 
tion of  nitric  oxide.  This  ferment  closely  resembles  the  butyric  fer- 
ment, and  is  probably  identical  with  the  Microzyma  cretce  of  Bechamp  ; 
it  is  composed  of  small  cylindrical  rods  rounded  at  the  extremities, 
generally  isolated,  but  sometimes  joined  two  by  two.  They  move 
rapidly  with  a  wriggling  motion,  and  often  bend   their  bodies  until 
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they  form  a  perfect  circle.  Another  ferment  or  modification  is  some- 
what smaller,  and  spins  round  its  smaller  diameter  as  an  axis.  Phenol 
has  no  appreciable  action  on  the  new  ferment.  Similar  results  have 
been  obtained  since  the  author  first  announced  his  results,  by  Gayon 
and  Dupetit  (Abstr.,  1883,  229),  and  Deherain  and  Maquenne  (ibid., 
230).  A.  J.  G. 

Fermentation  of  Cane-Sugar  in  Contact  with  Arable  Soil. 
By  P.  P.  DehpIrain  and  IMaqcenxe  {Compt.  rend.,  97,  803—805).— 
When  cane-sugar  is  mixed  with  arable  soil,  chalk,  and  water,  and  the 
mixture  kept  at  35 — 40°  for  a  considerable  time,  the  whole  of  the 
sugar  disappears.  The  gas  which  is  given  off  at  first  is  almost  pure 
hydrogen,  but  as  fermentation  proceeds  the  proportion  of  carbonic 
anhydride  becomes  greater  and  greater.  The  other  products  of  the 
fermentation  are  small  quantities  of  ethyl  alcohol,  and  still  smaller 
quantities  of  higher  alcohols  of  the  same  series ;  acetic  and  butyric 
acids,  together  equal  in  amount  to  about  half  the  weight  of  the  sugar, 
and  a  smaller  quantity  of  propionic  acid,  but  no  acid  higher  than 
butyric.  These  facts  show  that  the  ferment  existing  in  arable  soil 
belongs  to  the  class  of  butyric  ferments.  C.  H.  B. 

Comparative  Poisonous  Action  of  Metals  on  Bacteria. 
By  C.  RiCHET  (Compt.  rend.,  97,  1004— 1006).— The  liquid  employed 
was  a  mixture  of  900  grams  sea-water,  100  grams  neutralised  urine, 
and  1  gi-am  commercial  peptone,  and  the  particular  metal  was  added 
in  gradually  increasing  quantity  in  the  form  of  chloride  until  no 
bacteria  were  developed  after  48  hours  at  16 — 20°.  In  the  following 
table  column  A  gives  the  minimum  quantity  of  each  metal  per  litre 
which  will  prevent  the  development  of  bacteria  after  48  hours,  and 
column  B  gives  the  minimum  quantity  of  each  metal  per  litre  which 
will  kill  marine  fishes  in  48  hours. 

A. 

Mercury  (Hg")  . . .  0'0055  gram. 

Zinc 0-026 

Cadmium 0*040 

Copper  (Cu") 0-062 

Nickel   0-018        „ 

Iron  (Fe'")    0-24 

Barium 335  ,, 

Lithium     6-9  ,, 

Magnesium 7'2  ,, 

Manganese    7-7  ,, 

Ammonium 18-7  ,, 

Calcium   30-0 

Sodium 43-0  ,, 

Potassium 58-0  ,, 

The  amount  of  each  metal  which  will  kill  fish  is  always  much  less 
than  that  required  to  pi-evcnt  the  development  of  bacteria.  The 
marked  poisonous  action  of  ammonium,  lithium,   and  potassium  on 


B. 

0-00029  gram. 

0-0084 

0017 

0-0033 

„ 

0125 

0-014 

j^ 

0-78 

0-30 

s> 

1-50 

0-30 

0-064 

2-40 

24-00 

010 

352  ABSTRACTS  OK  CHEMICAL  PAPERS. 

fisli  and  all  a,Tiimals  is  in  strikinjw  contrast  to  the  slight  effect  which 
these  metals  exert  on  plants  and  bacteria.  Poisons  may  be  divided 
into  two  classes,  viz.,  general  poisons,  of  which  mercury  is  the  most 
perfect,  which  even  in  small  quantities  have  a  deleterious  action  on 
both  plants  and  animals ;  and  special  poisons,  sach  as  potassium  and 
ammonium  salts  and  the  alkaloids,  which  are  injurious  only  to 
animals,  and  exert  little  or  no  poisonous  action  on  plants.  The 
difference  is  probably  due  to  the  fact  that  poisons  of  the  second  class 
act  only  on  nerve  cells,  whereas  those  of  the  first  class  act  on  all  cells. 
Possibly  the  action  of  ammonium  and  potassium  salts  may  serve  to 
distinguish  between  plants  and  animals  in  the  lower  forms  of  life. 

C.  H.  B. 
Distribution  of  Water  in  Heliotropically  inclined  Parts  of 
Plants.  By  A.  Thade  (Bipd.  Genfr.,  18ft3,  568).— Kraus  has  found, 
amongst  other  results,  that  in  positive  heliotropically  inclined  organs, 
the  shady  side  contains  more  water  than  the  light  side.  The  author 
found  from  12  experiments  a  difference  of  0"004  per  cent.  only. 
Normal  growing  plants  similarly  examined  gave  a  difference  of  0'115 
per  cent,  as  the  average  of  six  experiments.  The  author  shows  that 
different  ways  of  treating  the  plant  give  considerable  differences  in 
the  amount  of  water  found.  J.  T. 

Plants  from  Seeds  of  Various  Sizes.  By  Hellriegel  (Bied. 
Centr.,  1883,  530— 542).— The  magnitude  and  development  of  the 
embryo,  and  the  reserve  stock  of  nutriment  in  seed,  may  be  assumed 
to  be  closely  related  to  the  size  of  the  seed  in  cases  where  the  latter 
has  not  a  complicated  envelope. 

hifluence  of  the  Ahsolute  Weight  of  Seeds. — Grains  of  barley  having 
a  sp.  gr.  between  1"19  and  1"2  were  divided  into  four  gi^oups,  accord- 
ing to  weight,  and  sown.  The  development  of  the  heavier  seeds  pro- 
ceeded more  quickly  at  first,  but  in  course  of  time  the  weight  of  the 
plants  produced  became  nearly  equal. 

Influence  of  Specific  Gravity. — Experiments  with  barley  seeds  of 
varying  sp.  gr.  showed  that  differences  in  this  respect  produced  no 
difference  in  the  plant. 

Influence  of  Relative  Ripeness. — Rye  seeds  reaped  at  five  different 
stages  of  growth  were  used  for  experiment.  I.  Cut  when  gTain  and 
straw  were  still  green,  the  former  very  small,  with  clear  watery  sap. 
II.  Straw  still  green,  grain  strongly  grown,  sap  milky.  III.  Straw 
becoming  yellow,  grain  full  size  but  still  green,  and  very  soft, 
IV.  Straw  yellow  and  tolerably  dry,  grain  hard,  no  sap  (said  to  be 
yellow-ripe).  V.  Straw  and  grain  dry,  the  latter  easily  removable 
(said  to  be  over-ripe  or  dead-ripe).  Each  group  was  divided  into  four 
classes: — a.  The  seeds  were  carefully  separated  from  the  plant — after- 
ripening  thus  prevented,  h.  The  ears  were  cut  off  and  bundled — re- 
stricted after-ripening,  c.  Stalks  cut  some  inches  above  the  ground 
as  in  ordinary  reaping,  d.  The  whole  plant  was  taken  up  and  placed 
in  distilled  water,  tlie  most  favourable  condition  for  after-ripening. 
The  seeds  were  sown  partly  in  vessels  and  partly  in  the  open  ground. 
The  soil  consisted  of  rich  garden  mould  and  poor  sandy  ground.  The 
following  results  were  obtained  : — In  poor  soil,  the  unripe  seeds  were 
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exceedingly  backwai'd ;  part  did  not  germinate,  and  part  remained 
weakly  all  through  life.  In  rich  soil,  however,  the  backwardness  was 
much  less  marked,  and  was  mostly  shown  by  the  non-germination  of 
some  of  the  seeds ;  the  plants,  although  weak  at  first,  became  com- 
pletely developed.  The  after-ripening  of  the  seed,  when  left  for  a 
time  in  contact  with  the  remaining  parts  of  the  plant,  has  a  decidedly 
favourable  influence  on  the  germinating  power  of  the  seed,  but  much 
less  in  increasing  the  producing  power  of  the  resulting  plant. 

Experiments  with  potatoes  showed  that  large  potatoes  give  the  best 
yield,  which  is  opposed  to  common  practice,  where  moderate  sized 
ones  are  chosen.  The  sp.  gr.  of  the  potato  appears  to  have  no  influ- 
ence on  the  yield.  J.  T. 

Mineral  Constituents  of  the  Seeds  of  Forest  Trees.     By  R. 

HoRXBERiiER  (Litudw.  Vers2tchs.-Stat.,  29,  281—280). — The  author 
has  analysed  the  ash  of  seeds  of  elm,  ash,  hornbeam,  maple,  birch,  pine, 
and  larch.  The  seeds  were  obtained  from  dealers,  having  been 
gathered  in  the  most  various  localities,  and  representing  therefore  an 
average  material.  They  were  incinerated,  and  the  ash  constituents 
determined  according  to  well-known  methods.  The  following  results 
were  obtained :  — 


Elm 

Ash 

Hornbeam 
Maple  . .  . . 
Birch   . .  . . 

Pine 

Larch  . .  . . 


Asli 
per 
cent 


9-30 
4-24 
2-4 
6-79 

4-20 
4 -28 


In  100  parts  ash. 


KoO. 


32-29 
44-18 
25-15 
37-37 
27  03 
24  02 


2  -07i  34  -68 


Na.,0. 


-62 

23- 

-85 

21- 

•'.•2 

35- 

-84 

27- 

-.38 

23- 

-72 

1- 

-25 

2- 

CaO. 


MgO. 


6-27 
6-57 

7-82 


-73 

-77 

•62 

-66 

■77   9-20 

-6314-22 

-4112-81 


FeaO, 


-24 
■89 
-69 
•94 
-91 
-10 
•30 


Mn304. 


0-32 
0-09 
2-64 
2-49 
2-73 
2-05 
1-83 


P..0.. 


11-22 
15-21 
14-28 
14-16 
10-89 
37-77 
34  15 


SO, 


■86 

13- 

•06 

1^ 

•93 

5- 

•27 

6- 

-80 

8- 

-45 

16- 

•09 

5 

SiO.,. 


•94 
•29 
•05 
•18 
•94 
-00 


The  most  striking  feature  in  the  above  table  is  the  great  difference 
in  the  lime  contained  in  the  seeds  of  the  pine  series  and  in  those  of 
the  other  trees.  Whilst  the  former  contain  less  than  2^  per  cent.,  the 
latter  contain  from  20  to  3-5  per  cent,  of  lime ;  on  the  other  hand,  the 
pine  seeds  are  very  much  richer  in  magnesia  and  phosphoric  acid. 
The  large  quantity  of  silica  in  the  seeds  of  the  pine  and  elm  seems  to 
stand  in  some  connection  with  the  fact  noticed  by  previous  observers 
that  the  woods  of  these  trees  take  up  large  quantities  of  silica 

J.  K.  C. 

Constituents  of  the  Larch  Fungus.  By  E.  Jahns  (Arch. 
riiarm.  [3],  21,  2G0— 271).— Although  the  larch  agaric  {Pohjporuf^ 
o^cinalis)  has  been  investigated  by  more  than  one  chemist,  con- 
flicting statements  concerning  its  constituents  still  exist.  The  author, 
with  the  view  of  clearing  up  the  question,  has  re-investigated  this 
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])lant.  By  extraction  with,  hot  strong  alcohol  it  yielded  about  18  per 
cent,  of  a  crystalline  acid  meltincr  at  about  ]39°,  and  easily  soluble  in 
alcohol,  glacial  acetic  acid,  and  turpentine,  less  soluble  in  ether,  and 
nearly  insoluble  in  chloroform,  benzene,  and  cold  water.  The  acid 
is  dibasic,  forming  normal  salts  with  the  alkali  metals,  which  are 
easily  soluble  in  water,  and  acid  salts  which  are  only  slightly  soluble  : 
with  the  majority  of  the  metals,  it  forms  insoluble  salts,  which  are 
precipitated  in  the  amorphous  state  from  aqueous  solutions.  Analysis 
showed  that  agaricic  acid  was  a  homologue  of  malic  acid,  represented 
by  the  formula  CieHaoOsjHoO.  On  oxidation  with  nitric  acid,  it  is  con- 
verted into  succinic  and  butyric  acids.  The  principal  salts  are 
described  in  the  paper.  This  acid  is  identical  with  the  "  agaricic 
acid  "  of  Fleury,  the  "  laricin  "  of  Martins ;  and  the  substances  named 
by  Schoonbroodt  "agaricin"  and  "  pseudo-wax  "  by  Trommsdorff,  are 
probably  the  same  acid  in  an  impure  state.  The  original  alcoholic 
extract  of  the  fungus  also  yields  a  substance  which  crystallises  in 
needles  from  a  solution  in  absolute  alcohol.  It  is  insoluble  in 
water,  and  nearly  so  in  ether,  chloroform,  and  cold  alcohol,  but 
dissolves  in  potash  solution.  It  melts  at  about  272°,  and  sublimes 
in  white  needles.  This  substance,  which  is  probably  an  alcohol, 
exists  to  the  extent  of  about  5  per  cent,  in  the  plant.  The  alcoholic 
mother-liquors  from  this  substance  contain  a  white  amorphous  body, 
which  is  deposited  in  a  colloidal  form  from  its  solution  in  chloroform. 
It  appears  to  be  an  acid,  and  occurs  to  the  extent  of  about  4  per  cent, 
in  the  fungus.  Finally  a  red  amorphous  resin  was  obtained  from  the 
original  alcoholic  extract,  in  which  it  was  very  soluble.  This  is  the 
bitter  purgative  constituent  of  the  fungus,  and  is  present  to  the  extent 
of  about  30  per  cent.  W.  R.  D. 

Paraguay  Tea.  By  A.  W.  Sellin  (Arch.  Pharm.  [3],  21,  292).— 
This  substance,  which  is  also  known  as  mate,  is  yielded  by  the  IJex 
paraguayensis,  which  grows  in  the  highlands  of  Southern  Brazil,  the 
Argentine  Republic,  and  Paraguay.  The  leaves  are  gathered  in  the 
spi'ing,  dried  at  a  low  temperature,  and  packed.  An  infusion  of  it  is 
drunk  by  the  South  Americans  in  the  place  of  tea.  W.  R.  D. 

Glycogen  in  Plants.  By  Eerera  {Biei.  Cevtr.,  1883,  355).— Gly- 
cogen has  been  detected  in  Ascomycetes  piloholus,  &c.,  and  also  in  plants 
of  a  higher  order,  as  Solamtm,  Linuni,  &c.  A  compound  analogous  to 
dextrin  is  found  in  SoJanum  a,nd  Ar/aricus,  but  not  in  Peziza  or  Lemanea. 
Glycogen  may  as  a  rule  be  readily  detected  in  plants  by  the  micro- 
chemical  method,  when  it  exhibits  all  the  jn'operties  possessed  by  this 
compound  as  obtained  from  the  animals.  E.  W.  P. 

Minjak-Lagam  Balsam.  By  G.  Haussner  (Arch.  Pharm.  [3], 
21,  241 — 256). — Minjak-Lagam,  a  balsam  resembling  copaiba,  but 
the  botanical  origin  of  which  is  unknown,  has  been  chemically 
examined  by  the  author.  On  distillation  with  water,  it  yielded  one- 
(hird  of  its  weight  of  an  essential  oil  of  sp.  gr.  0-928  at  15°,  and 
similar  to  the  essential  oil  yielded  by  copaiba  and  gurgun  balsams.  The 
analysis  and  vapour-density  determination  correspond  with  the  formula 
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CwHas,  and  it  yields  a  crystalline  liydrochloride,  C2oH32,4!HCl,  melting  at 
114°.  The  resin  remaining  in  the  retort  after  the  distillation  of 
the  oil,  contained  an  amorphous  acid  which  formed  uncrystallisable 
salts  Avith  many  of  the  nietals.  The  copper  salt,  on  analysis,  gave 
figures  pointing  to  the  formula  C'7Hi203Cu.  The  resin  wlaen  fused 
with  potash,  heated  with  acid  and  ether  in  the  usual  way,  and  the 
extract  distilled  with  water,  yields  butyric  acid,  whilst  a  substance 
remains  in  the  solution  which  appears  to  be  an  acid  derived  from 
benzene,  as  it  gives  a  violet  colour  with  ferric  chloride.  Minjak- 
Lagam  balsam  thei^efore  resembles  gurgun  balsam  in  many  of  its 
characters,  and  probably  has  a  similar  botanical  origin,  namely,  a 
species  of  Dipterocarpv.s.  It  appears  to  differ  from  this  balsam  in 
yielding  an  uncrystallisable  resin  acid  which  has  a  lower  molecular 
weight  than  the  resin  acid  of  gurgun.  It  is  probably  further  distin- 
guished by  the  fact  that  its  resin  yields  an  aromatic  acid  as  well  as 
butyric  acid  when  fused  with  potassium  hydroxide:.  W.  R.  D. 

Phylloxera,  l^y  T.  Tozzetti  and  others  (Bied.  Centr.,  188.>,  547— 
551). — According  to  Henneguy  this  pest  has  con.siderably  increased  in 
the  vineyards  in  the  district  of  Beziers,  where  carbon  bisulpliide  has 
not  been  employed.  P.  Mouillefert  states  that  potassiuiu  thiocarbo- 
nate  is  being  applied  to  the  vineyards  of  Medoc  and  the  south  of 
France.  Culeron  has  applied  the  same  substance  for- more  than  five 
years  with  good  results,  and  has  made  many  comparative  experiments 
on  the  subject..  He  recommends  the-  application  to  be  made  from 
October  to  April.  J.   T. 

Indian  Wheat.  By  Balland  (Clompt.  rend.,  97,  805). — Indian 
wheat  contains  a  relatively  considerable  quantity  of  seeds  of  legumi- 
nosce  and  some  other  plants.  Wheat  shipped  at  Bombay  was  found  to 
contain  seeds  of  Vicia peregrina  ~  Gicer  arietinum ;  C.  arietinum,\sa'. 
nigrum;  Ervum  uniflorum ;  Cajanus  indicus  ;  Acacia  lubech ;  Tama- 
rindus  indica ;  Cassia  (?).;•  Bhynchosia  (?)  ;■  Citndlus  vulgaris;  Rici- 
nus  communis ;  Liniens  usitatissimtmv.  C.  H.  B. 

Maize  as  Food  for  Horses.  By  Gers&dorff  (Bied.  Centr.,  1883, 
5GG). — 7"5  to  9  kilos,  per  hea<l  per  day,,  mixed  with  chaff  and  followed 
by  good  hay,  kept  the  auimals  in  as  good  condition  as  10  kilos,  oats. 

J.  T. 

Fermenting  Maize  for  Milch  Cows.  (Bied.  Centr.,  1883,  567.) 
— The  cows  were  previously  fed  on  mangel-wurzel;  gradually  this 
was  diminished  to  one-half,  and  replaced  hy  maize  fermented  in  pits. 
The  amount  of  milk  and  butter  obtained  remained  the  same;  but 
the  latter  was  somewhat  whiter  thaa  before.  There  was  no  apparent 
change  in  the  bulk  of  the  animal.  J.  T. 

Palm-oil  Residue  as  Fodder.  By  Marcker  (Bied.  Centr.,  1883, 
506). — The  author  gives  three  iuialyses  of  palm-kernel-meal,  (1)  after 
bjiug  stored  tbrce  weeks  ;  (2)  nine  months  ;  and  (3)  quite  fresh  :  — 
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(1.)  (2.)  (3.) 

Water   9-16  9-75  9-43 

Ash   •  5-68  3-93  3-56 

Protein 12-31  15-13  ISSl 

Cellulose 23-27  25-27  21-20 

Nitrogenous  matter  (extractive).  44-91  41-23  43*46 

Fat 4-67  4-56  7-04 

The  author  combats  the  view  that  this  is  not  a  good  milk-fodder, 
and  asserts  that  the  most  important  constituents  for  milk  production, 
are  the  nitrogenous  substances  and  not  the  fat.  J.  T. 

Earth-nut  Cake.  By  Holdefleiss  {Bieil.  Gentr.,  1883,  526 — 
528). — This  cattle  food  having  given  unsatisfactory  results  of  late, 
although  numerous  analyses  show  40  to  50  per  cent,  protein,  and 
several  per  cent,  albumin,  with  other  food  constituents  noi'mal,  it 
was  microscopically  examined,  and  in  many  cases  was  found  to  con- 
tain quantities  of  fungus  spores.  48  to  60  hours  after  moistening 
with  very  little  water,  the  meal  becomes  covered  with  a  yellow  coat- 
ing of  an  A.^pergillus,  similar  to  AsiJergillus  flavus.  This  fungus  is  of 
special  interest,  as  in  Japan  it  induces  the  fermentation  and  forma- 
tion of  sugar  in  rice.  In  the  presence  of  more  moisture,  a  black 
Aspercjillus  appears  in  colonies,  also  a  thick  covering  of  mucor-like 
fungi.  These  fungi  cause  changes  in  the  meal,  primarily  a  disap- 
pearance of  albumin.  Enormous  quantities  of  bacteria  were  observed 
in  many  samples.  J.  T. 

Composition  of  Beetroot.  By  Pagxoul  {Bied.  Centr.,  1883, 
570). — The  aiithor  gives  analyses  of  beetroot — (1)  grown  in  soil 
excessively  manured  with  stable  dung,  and  (2)  grown  in  soil  ordinarily 
manured  with  an  artificial  manure  containing  Chili  nitre  :  — 

<!■)  (2.) 

Weight  of  the  root 820  g.  492  g. 

Sugar 13-51   p.  c.  442  p.  n. 

Alkalis 0-40     „  1-07     „ 

Nitrate 004     „  0-73     „ 

Salt,  per  100  sugar 2-27     „  24-12     „ 

Nitrate         „  0-31     „  16-47     „ 

J.  T. 

Sugar  Beet.  By  G.  Marek  (Bied.  Centr.,  1883,  543— 547).— The 
author  took  varieties  richest  in  sugar  to  ascertain  the  connection,  if 
any,  between  the  absolute  and  sp.  gr.  of  portions,  and  the  yield  in 
sugar.  Geneimlly  the  sp.  gr.  of  the  whole  root  is  less  than  that  of 
parts  of  the  root.  Of  the  parts  of  the  root,  the  point  is  the  heaviest, 
next  the  middle  part  or  body,  then  a  side  piece  of  the  body,  and  lastly 
the  head.  Ths  author  is  of  opinion  that  weighing  the  whole  root 
gives  better  results  than  judging  by  appearances  ;  and  that  weighing 
various  portions  of  the  root  is  advisable  in  selecting  for  seeding ;  for 
this  purpose  a  portion  from  the  side  of  middle  part  is  most  suitable 
to  weigh,  in  order  to  separate  light  from  heavy  roots.     The  sap  from 
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the  various  portions  gave  over  all  a  higher  sp.  gr.  than  the  root  itself. 
Sap  from  the  middle  portion  was  the  heaviest ;  then  followed  the 
root,  and  last  the  top.  Sap  from  a  number  of  roots  generally  gives 
higher  rotation  with  a  higher  sp.  gr.,  hut  this  is  not  invariable.  Of 
the  parts  of  the  same  root,  sap  from  the  middle  part  gave  the  highest 
rotation,  ne.\t  from  the  side  piece  of  the  middle  ;  then  point,  and  lastly 
that  of  the  head.  Beets  with  rosette-like  arrangement  of  leaves  were 
found  to  be  richer  than  those  with  a  more  vertical  arrangement.  The 
author  shows  that  the  so-called  '"'' aufsclnissruhen^^  as  compared  with 
normal  plants  have  a  lighter  sap,  less  sugar,  and  lighter  root,  with  a 
greater  weight  of  leaves  and  head.  When  the  seed-shoots  of  such 
plants  are  removed  beforehand,  the  roots  become  still  poorer  in 
sugar,  and  richer  in  salts  and  cellulose.  The  increased  amount  of 
cellulose  interferes  prejudicially  with  the  extiaction  of  the  sugar. 

J.  T. 

Soil  Temperature  in  Relation  to  the  Air  Temperature.    By 

W.  HossFELD  {Bled.  Centr.,  1883,  562). — Observations,  made  daily 
during  the  first  six  months  of  this  year,  showed  that  in  a  clay  soil  at 
Kranichfeld  the  temperature  increased  from  the  surface  downwards 
to  a  depth  of  2  meters  until  March  12  ;  after  this  the  temperature 
diminished  from  the  surface  downwards.  The  observations  were  made 
at  8  A.M.  J.  T. 

Irrigation  as  Preventive  of  Injury  from  Frost.  By  T.  v. 
Neergaed  (Bied.  Centr.,  1883,  561). — The  injurious  action  of  night 
frost  on  grass,  &c.,  in  spring  can  be  preveuted  by  covering  the 
meadows  with  4 — 6  cm.  of  water  ;  this  practice  should  be  continued 
until  the  end  of  May,  until  the  frost  has  entirely  disappeared. 

J.  T. 

Nitric  Acid  in  Soils  and  Subsoils  at  Rothamsted.  By  Sir  J. 
B.  Lawes,  J.  H.  GiLBEKT,  and  R.  Warixgtox  (Jour,  licuj.  Agri.  Soc, 
1883,  331). — The  unmanured  and  uncropped  soils  of  the  three  drain- 
ages have  yielded  drainage  Avaters  containing  on  an  average  of  si.\ 
years  402  lbs.  of  nitric  nitrogen  per  acre.  This  amount  must  be 
below  the  annual  produce  of  good  soil.  Nitric  acid  was  determined  in 
many  soils:  the  samples  were  taken  by  driving  a  rectangular  iron 
tube,  6  inches  square  and  9  inches  deep,  into  the  ground,  removing 
the  contents  as  a  sample,  and  again  driving  the  tube  down  to  obtain 
samples  of  the  succeeding  depths  :  the  soils  were  at  once  broken  up 
and  dried  at  55".  The  nitric  acid  was  determined  by  a  modification 
of  Schloesing's  method  (Trans.,  1882,  345 — 351).  The  immediate! 
drying  of  the  soil  is  indispensable,  otherwise  the  results  are  too  high. 

Falhjv)  Soils. — Three  soils  in  fair  condition,  cultivated  as  bare  fallow, 
contained  at  the  end  of  summer  56'5 — 59"9  lbs.  of  nitric  nitrogen  per 
acre  to  a  depth  of  27  inches.  Estimating  as  far  as  possible  the  pre- 
ceding loss  of  nitrate  by  drainage,  it  would  appear  that  about  80  lbs. 
of  nitric  nitrogen  per  acre  were  produced  during  the  season  (J 5 
months)  of  fallow.  Land  in  poor  condition  contained  much  less 
nitrate.  When  the  preceding  summer  had  been  dry,  the  nitrate  wa.s 
chiefly  near  the  surface. 
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Soils  growing  Cereal  Crops. — "Whore  no  excess  of  nitrogenous 
manure  is  employed,  very  small  quantities  of  nitrate  are  found  in  the 
soil  during  summer,  owing  to  assimilation  by  the  crop.  If  rain  occurs 
after  ha-rvest,  and  especially  if  the  land  is  ploughed,  considerable 
formation  of  nitrate  takes  place.  ISTitrate  continues  to  be  present 
through  the  wdiiter,  notwithstanding  loss  by  drainage,  slow  production 
being  always  in  progress.  In  late  spring  or  early  summer,  the  nitrate 
again  .disappears  if  the  land  is  under  crop. 

Determinations  of  nitric  acid  were  made  in  the  soils  of  the  experi- 
mental wheat  field,  taken  October,  1881.  Much  rain  had  fallen  since 
harvest,  and  the  land  had  been  ploughed ;  conditions  were  thus 
favourable  to  nitrification.  Plots  permanently  unmannred  contained 
15'0 — 17'9  lbs.  of  nitric  nitrogen  per  acre  to  a  depth  of  27  inches. 
Plots  receiving  ash-constituents  alone,  21'2  to  24"3  lbs.  Plots 
receiving  ash-constituents,  with  4U0  lbs.  of  ammonium  salts  or 
.'^SO  lbs.  nitrate  of  sodium  the  preceding  spring,  contained  24"6 — 
39"8  lbs.  Plots  with  the  above-mentioned  nitrogenous  manure  alone, 
28-3— 54-1  lbs.  With  1700  lbs.  of  rape  cake,  34-2  lbs.  With  14 
tons  of  farmyard  manure,  5'2'2  lbs.  The  last  two  lunnures  were  applied 
the  preceding  autumn.  On  plots  receiving  no  nitrogenous  manure,  or 
not  excessive  quantities  of  ammonia  or  nitrate,  the  nitrate  found  was 
due  to  nitrification  of  crop  and  weed  residues  and  of  the  hnmic 
matters  of  the  soil ;  the  quantity  of  nitrate  generally  bore  a  distinct 
relation  to  the  quantity  ©f  the  preceding  crops.  Where  an  excess  of 
nitrate  of  sodium  had  been  applied,  a  considerable  residue  of  the  manure 
was  found  in  the  subsoil.  Where  rape  cake  or  farmyard  manure  was 
used,  the  nitrate  was  partly  derived  from  the  nitrification  of  residues 
of  manure.  The  nitrogen  of  permanently  unmanured  soil  nitrifies 
with  more  difficulty  than  the  nitrogen  of  soil  which  has  yielded  lai'go 
crops,  or  than  nitrogenous  residues  of  rape  cake  or  farmyard  manure. 

The  soils  of  the  experimental  barley  field  were  sampled  in  March, 
1882,  to  the  depth  of  27  inches.  The  permanently  unmanured  land 
contained  15'7  lbs.  of  nitric  nitrogen  per  acre.  That  receiving  ash- 
constituents  alone,  a  mean  of  20' I  lbs.  That  receiving  200  lbs. 
ammonium  salts,  or:275  lbs.  nitrate  of  sodium,  wath  or  without  ash- 
constituents,  a  mean  of  23"3  lbs.  Plots  receiving  1000  lbs.  rape  cake, 
with  or  without  ash- constituents,  a  mean  of  30"!  lbs.  The  plot 
receiving  14  tons  farmj-ard  manure,  44'1  lbs.  The  washing  of  the 
autumn  and  winter  rains  had  tended  to  equalise  the  amounts  of 
nitrate.  The  influence  of  crop  residues  is  not  so  marked  as  in  the 
wheat  field,  barley  leaving  a  smaller  residue  in  the  soil  than  wheat. 

Soils  growing  Legttmins'us  Crops. — The  nitrate  in  soils  that  have 
grown  beans  or  clover  is  imuch  smaller  than  that  found  in  similar 
uncropped  soils.  Although  leguminous  crops  thus  assimilate  nitric 
nitrogen,  the  total  quantity  of  nitrogen  found  in  such  crops  often 
greatly  exceeds  the  quantity  of  nitric  nitrogen  at  present  recognised 
as  occurring  in  soils.  We  must  thus  apparently  assume  for  legu- 
minous crops  a  further  source  of  nitrogen ;  in  the  case  of  cereal 
crops,  the  nitric  nitrogen  of  the  soil  appears  to  furnish  an  adequate 
supply. 

Few   determinations   of  nitric  nitrogen  have  yet    been    made    for 
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depths  below  27  inches ;  in  most  cases  only  small  quantities  were 
found.  It  is  a  question  whether  the  nitrates  in  a  clay  subsoil  are  not 
destroyed  by  reduction.  R.  W. 

Yield  of  Crops  under  Steam  Cultivation.  By  M.  Marcker 
{Bied.  Centr.,  1888,  508 — 511). — Experience  with  Fowler's  steam 
ploughs  during  the  period  1872 — 80  leads  to  the  following  con- 
clusions : — 

Against  hail,  frost,  rust,  and  the  depredations  of  animals,  &c.,  it 
has  no  advantage  over  animal  cultivation ;  but  in  very  wet  or  veiy 
dry  seasons  it  greatly  reduces  the  injurious  results  of  such  abnormal 
weather.  In  dry  weather,  the  plants  can  more  readily  get  deeper  in 
search  of  moisture,  whilst  in  wet  seasons  the  excess  water  mon^ 
readily  drains  away  into  the  subsoil.  Another  essential  advantage  in 
the  immediate  destruction  of  weeds.  Ftirther,  the  after  cultivation  of 
the  crop  is  facilitated.  From  figures  given  the  w^heat  crops  averaged 
19*4  per  cent,  better;  barley,  32"1  per  cent.;  oats,  1*2  per  cent.; 
maize,  12"5  per  cent.,  and  beet,  26"8  per  cent.  The  wheat  crops  com- 
pared Avere  six  years  before  and  six  after  the  introduction  of  sttam 
cultivation,  the  other  crops  were  nine  years  befoi'e  and  nine  after. 

J.  T. 

Coexistence  of  Ammonium  Carbonate  and  Potassium  Sul- 
phate in  Guano.  By  E.  Chevreul  (Compt.  rend.,  97,  786 — 787). — 
(iuano  not  unfi-equently  contains  compact  homogeneous  moist  snow- 
white  masses  consisting  of  ammonium  subcarbonate,  associated  with 
potassium  sulphate  and  water.  C.  H.  B. 

Tlie  Guano  of  Cape  Vert.  By  A.  Andouard  (Compt.  rend.,  97, 
858 — 859). — The  guano  is  mixed  with  a  considerable  quantity  of 
stones.     When  these  are  removed  it  has  the  composition  : — 

Moisture 15-21 

Organic  nitrogen    0'28 

Nitrogen  as  ammonia    0'04 

Organic  matter 1063 

Phosphoric  acid 11'37 

Lime,  magnesia,  and  ferric  oxide    20*49 

Salts  soluble  in  water    0'92 

Silica  and  silicates 41"06 


100-00 

C.  H.  B. 

Nitrogen  in  Bone-meal.  By  Wagner  {Bied.  Cmtr.,  1883, 
5(>3). —  Commercial  bone-meal  contains  1  to  4  per  cent,  of  nitrogen, 
on  an  average  3-2  per  cent.  This  variation  in  amount  depends  on 
the  previous  treatment  to  which  the  bone  has  been  subjected  for  the 
extraction  of  its  fat.  Hence  it  is  advisable  to  extract  the  fat  by 
means  of  solvents  such  as  petroleum.  Bones  so  treated  contained 
4^  to  5  per  cent,  of  nitrogen,  and  consequently  liave  an  increased 
vidue.  J.  T. 
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Weathering  of  Bone  Manure.  By  J.  Konig  (Bied.  Cenfr.,  1883, 
562). — Steamed  bone-meal  mixed  with  stable  dung  spread  on  a  field 
in  the  spring  of  1883  had  quite  disappeai-ed  at  the  present  time, 
whilst  in  another  case  raw  fragments  of  bone  can  be  found  which 
was  applied  along  with  stable  dung  from  two  to  four  years  ago.  Such 
bone  fragments  washed  and  analysed  gave,  after  two,  three,  and  four 
years  on  the  soil  respectively — of  nitrogen,  I'l,  O'/,  and  0-4  per  cent, 
respectively;  of  phosphoric  acid,  lO'l,  0-?,  and  0-3  per  cent,  respec- 
tively;  and  of  calcium  carbonate,  4r2,  49'1,  and  42-7  re.spectively. 
Hence  raw  bone  takes  at  least  four  years  to  weather  completely. 

J.  T. 

Influence  of  Superphosphates  on  the  Quality  of  the  Yield. 

By  F.  Farskt  (Bied.  Gentr.,  1883,  511— 512).— The  author  had 
opportunity  during  some  manure  experiments  of  comparing  the 
effects  of  Chili  nitre  and  superphosphate  on  buckwheat.  His  results 
show  (1)  that  superphosphate  induces  early  maturity  in  the  plant, 
and  (2)  that  it  also  increases  the  absolute  and  relative  weight  of  the 
seeds.  Further  Chili  nitre  retai'ds  the  harvest,  and  in  no  instance 
produces  heavier  seeds.  J.  T. 

Phosphate  from  the  Rata  Island.  (Bied.  Gentr.,  1883,  562.) — 
The  material  has  been  repeatedly  analysed  in  England  ;  it  contains : — 


Analyst. 

1. 

A.  Voelcker. 

9_ 

W.  A."Carrj. 

3. 

E.  Eedwood. 

4.             5. 

At  the  Mint. 

F.,0 

2-63 

7-53 
28-18 
30-45 
10-85 
11-99 

1-73 

0-25 
1-35 

5-04 

1 

) 

11-20 

32-36 

26-88 

21-CO 

1-26 

6-40 

8-23 

27-60 

37-63 

/        9-43 

\     10 -08 

]  -84 
5-19 

10-92 

28  03 

32 -0« 

7-42 

9-44 

0-51 
trace 

3-30 
7-86 

Organic  matter  (and 

comb.  H.>0)     .... 

p,o= ' 

10-00 
26-50 

CaO  

30-60 

l<'e,0, 

9-56 

AlA 

MgO 

11-22 

IVaoO 

}    1-37 
trace 

Iv.^O 

SO.. 

CO..            

3-25 

Insol.  (silicate) 

7.-50 

100 -00 

100-00 

100  -00 

100-00 

100 -00 

The  insoluble  (in  nitric  acid)  residue  of  No.  4  gave  I'll  per  cent. 
TiO,.,  1-97  of  SiO,,  1  of  Al,03,  and  3-78  of  Fe^Oa.  Also  in  the  same 
sample  traces  of  ammonia  were  found.  J.  T. 


Compost  Manure.  By  A.  Mayer  (Bied.  Gentr.,  1883,  564).— 
Amsterdam  compost  manure  is  richer  in  phosphoric  acid  and  niti-ogen 
than  in  former  years. 
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SGI 


Organic 
matter. 

Nitrogen. 

Ash. 

Pliosjihorie 
acid. 

Potash. 

Water. 

Amsterdam,  Jan.  IG, 
1882 

Amsterdam,  Jan.  11, 
1880 

Groniiigen  compost  . . . 

170 

11-8 
13-7 

0-7 

0-3 

0-8 

21-5 

42-2 
22-7 

0-7 

0-3 

OG 

0-4 

0-4 
2-2 

61-5 

46-0 
63-6 

J.  T. 

Effect  of  Potassium  and  Sodium  Nitrates  on  the  Growth  of 
Potatoes.  13y  P.  P.  D(5hekain  {Gompt.  rend.,  97,  9i>8— lOUU).— Two 
pieces  of  land  were  sown  with  potatoes ;  one  was  manured  with 
potassium  nitrate,  and  the  other  with  an  equal  quantity  of  sodium 
nitrate,  the  quantity  applied  being  equivalent  to  400  kilos,  per  hectare. 
In  both  cases  the  average  yield  was  the  same,  viz.,  805  grams  per 
root,  a  yield  considerably  in  excess  of  that  obtained  under  ordinary 
conditions.  The  influence  of  the  nitrates  is  very  considerable,  but 
the  nature  of  the  base  does  not  seem  to  affect  the  results.  The 
potatoes  manured  wdth  sodium  nitrate,  or  with  other  salts  of  sodium, 
contain  only  potassium  and  no  sodium.  It  would  appear  therefore 
that  the  sodium  salts  applied  as  manure  decompose  the  potassium 
compounds  in  the  soil  with  formation  of  potassium  salts,  which  are 
absorbed  by  the  plant. 

Haricot  beans  were  watered  with  solutions  of  sodium  chloride  of 
gradually  increasing  concentration  until  the  plant  died.  The  ash 
contained  11'3  per  cent,  of  chlorine,  whereas  the  ash  of  similar  beans 
grown  in  the  same  soil  without  addition  of  sodium  chloride  contained 
only  0"58 — 0*49  per  cent,  of  chlorine.  Notwithstanding  the  large 
excess  of  chlorine,  the  ash  contained  no  sodium,  from  which  it  appears 
that  the  plant  was  killed  by  abnormal  absorption  of  potassium 
chloi-ide. 

Since  sodium  nitrate  is  cheaper,  and  contains  a  higher  proportion 
of  nitrogen  than  the  potassiuni  salt,  the  latter  can  only  be  used  with 
advantage  in  the  case  of  soils  which  are  poor  in  potassium  compounds. 

C.  H.  B. 

Manuring  Experiments  in  Posen  in  1882.  By  E.  Wildt  (Hied. 
Cent/-.,  Ib83,  51<j — 520). — Experiments  made  in  1881  with  a  liberal 
application  of  phosphoric  acid  and  nitrogen  gave  negative  results  only, 
probably  owing  to  a  lack  of  potash  in  the  soil.  The  present  experi- 
ments were  generally  a  repetition  of  the  previous  ones,  with  the  addi- 
tion of  potash.  The  experiments  were  made  on  five  different  estates. 
The  nitrogen  was  added  as  ammonium  sulphate,  potash  as  potassium 
chloride,  the  soluble  phosphoric  acid  as  Curasao  superphosphate,  the 
phosphoric  acid  soluble  in  citric  acid  as  precipitated  calcium  phosphate, 
and  reverted  pho.sphoric  acid  as  phosphorite  superphosphate,  half  of 
whose  acid  was  soluble  in  water,  and  the  other  half  reverted. 

I.  Soil,  slightly  loamy  sand  10  inches  deep  ;  subsoil  lighter,  and  below 
siliceous  .sand.  Crop,  potatoes  ;  previous  crop,  rye,  with  stall  manure. 
Kitrogeu  was  given  in  every  case,  along  with  .soluble  phosphoric  acid 
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alone  in  one  case,  with  potash  alone  in  the  second  case,  and  with 
})OtHsh  and  the  various  phosphates  in  all  other  cases.  In  all  plots  in 
this  group,  the  yield  was  considerably  increased,  bnt  an  economical 
result  was  obtained  only  when  potash  and  soluble  phosphoric  acid 
were  added  together  ;  the  phosphoric  acid  must  be  present  in  suffi- 
cient quantity,  or  the  increased  yield  will  be  that  solely  due  to  the 
potash.  The  amount  of  starch  in  the  potatoes  was  considerably 
reduced  by  the  chlorine  in  the  potassium  salt.  The  phosphoric  acid 
soluble  in  citric  acid  gave  only  a  small  increase  ;  but  it  may  be  ex- 
pected to  influence  the  following  crop,  as  another  experiment  shows  : 
thus,  parcels  manured  the  previous  year  were  cropped  again  without 
manure.  Nitrogen  alone  gave  no  increase,  wdiilst  all  the  phosphate 
manui-es  gave  increased  yields,  and  those  most  backward  the  first  year 
did  best  in  the  second  year. 

II.  Soil,  sandy  loam,  4  inches  deep  ;  subsoil,  loam  ;  previous  crop, 
wheat,  manured  with  superphosphate ;  experimental  crop,  potatoes. 
The  nitrogen  added  showed  no  effect  on  the  crop,  on  the  contrary,  the 
phosphoric  acid,  and  still  moi-e  the  potash,  afforded  good  results;  bnt 
10  kilos,  per  morgen  of  soluble  phosphoric  acid  gave  no  better  result 
than  5  kilos. ;  the  action  of  the  reverted  acid  is  not  perceptible,  and 
the  result  of  the  acid  soluble  in  citric  acid  is  said  to  be  inexplicable, 
because  the  yield  is  the  same  as  with  soluble  acid. 

III.  Soil,  sandy  loam,  1  foot  deep ;  subsoil,  loamy  marl.  From 
1874  to  1880  lucerne  was  grown;  after  that  summer  wheat  without 
manure.  The  experimental  crop  was  barley.  All  the  manures  gave 
only  a  slight  increase,  and  in  no  case  do  they  appear  to  be  eco- 
nomically useful.  No  conclusion  can  be  drawn  as  to  the  action  of  the 
various  forms  of  phosphoric  acid,  the  increased  yield  is  so  small. 

IV.  Sandy  soil ;  subsoil  sandy,  below  clay  marl.  Barley  was  sown. 
The  potash  gave  no  results ;  the  phosphoric  acid  acted  slightly,  and 
only  the  nitrogen  produced  any  marked  effect,  and  this  was  only 
economically  successful  when  the  increased  yield  of  straw  was 
considered. 

V.  Soil,  clayey  sand,  8  inches  thick  ;  subsoil  mixed  with  marl. 
Before  the  experiment  no  artificial  manure  had  ever  been  applied,  but 
only  a  little  stable  manure.  The  previous  crop  was  wheat ;  the 
experimental  crop  was  oats.  Whilst  potash  and  phosphoric  acid  did 
not  increase  the  yield,  the  action  of  the  nitrogen  was  somewhat 
considerable,  indeed  taking  into  account  the  straw,  a  not  inconsider- 
able profit  was  obtained.  J.  T. 

Manuring  Experiments  on  Tobacco.  By  J.  Nessler  (Landw. 
Versuchs.-Stat.,  29,  o09 — 312). — The  chief  object  of  this  investigation 
was  to  study  the  effect  on  the  combustibility  of  tobacco  produced  by 
various  kinds  of  manure,  such  as  chloride,  sulphate  and  nitrate  of 
potassium,  superphosphate,  stable  dung,  &c.  To  this  end  the  dried 
leaves  were  ignited,  and  the  time  during  which  they  continued  to 
glow  noted  down.  Potassium  nitrate  and  sulphate  were  found  to 
increase  the  burning  properties  of  the  tobacco,  whilst  potassium 
chloride  produced  the  opposite  effect.  The  experimental  results, 
however,  exhibit  great  inequalities,  partly  due,  no  doubt,  to  the  fact 
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tliat  tlie  soils  were  in  various  states  of  cultivation  in  the  previous 
jear.  Phosphoric  acid,  however,  seems  to  be  not  at  all  an  essential 
constituent  of  the  manure.  It  is  recommended  to  grow  a  crop  of 
swedes  or  beetroot  on  the  land,  using  a  potash  manure,  and  then  to 
follow  with  tobacco,  when  Chili  saltpetre  might  be  employed. 

J.  K.  C. 
Manuring  of  Marshy  Land.  By  H.  J.  Carsten  (Bied.  Centr., 
1883,  5t)4).  —  Limed  and  unlimed  portions,  manured  with  raw 
Peruvian  guano,  gave  similar  yields,  showing  that  lime  was  practi- 
cally without  effect.  Another  portion  of  new  land,  treated  five  years 
successively  with  guano,  and  sown  with  oats,  gave  a  yield  increasino- 
from  30  hi  per  ha  in  the  tirst  year  to  55  hi  per  ha  in  the  fifth  year. 
From  this  it  would  appear  that  such  land  ran  be  converted  into 
profitable  arable  land  by  the  addition  of  artificial  manure  alone,  with- 
out stable  or  town  manure.  J.  T. 


Analytical    Chemistry. 


Use  of  Ammonium  Thiosulphate  instead  of  Sulphuretted 
Hydrogen  in  Qualitative  Analysis.  By  A.  Orlowske  (Zeils. 
Anal.  Chem.,  22,  357 — 3(36). — Barium,  strontium,  and  lead  are  pre- 
cipitated as  sulphates  by  adding  ammonium  thiosulphate  to  their 
neutral  or  slightly  acid  solutions.  The  filtrate  is  acidulated  with 
hydrochloric  acid,  heated  to  boiling,  and  thiosulphate  added  until  no 
further  precipitation  of  sulphur  takes  place.  The  precipitate  may 
contain  the  sulphides  of  arsenic,  antimony,  tin,  platinum,  gold,  silver, 
copper,  mercury,  bismuth,  and  cadmium.  These  metals  are  separated 
from  each  other  in  the  ordinary  w;iy.  To  the  filtrate  ammonium 
chloride,  ammonia,  and  ammonium  sulphide  are  added,  precipitating 
the  metals  of  Group  III,  besides  the  sulphide  of  cadmium,  which  may 
not  have  been  completely  separated  with  the  previous  group.  The 
cadmium  is  separated  froni  zinc  and  manganese  by  adding  sodium 
thiosulphate  in  excess  to  the  neutral  or  feebly  acid  solution,  and  then 
boiling.  A  yellowish-brown  precipitate  is  formed,  to  which,  when 
cool,  hydrochloric  acid  is  added  until  the  evolution  of  chlorine  ceases. 
The  precipitate  now  consists  of  hydrated  manganese  peroxide  only  ; 
it  is  collected,  and  caustic  soda  in  excess  is  added  to  the  filtrate,  the 
cadmium  is  thereby  precipitated,  whilst  the  zinc  remains  in  solution. 

P.  F.  F. 

An  Indicator  showing  the  Neutral  Point  in  Alkalimetry  and 
Acidimetry.  By  A.  Gawaluwski  (Zcits.  Anal.  Chem.,  22,  397). — By 
mixing  alcoholic  solutions  of  phenolphthalein  and  dimethylaniline- 
orange  (methyl-orange)  an  indicator  is  obtained,  which  turns  deep- 
red  in  an  alkaline  and  rose-red  in  an  acid  solution,  whilst  in  a  neutnil 
solution  it  is  pale  lemon-yellow.  P.   F.   F. 
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A  new  Fractioning  Apparatus.  Bv  C.  Winssinger  (Ber.,  16, 
2640 — 2645), — This  apparatus,  which  combines  both  the  cooling  and 
washino-  methods,  yields  extremely  good  results.  It  cannot  be 
succinctly  and  clearly  described  without  the  diagram. 

A.   K.   M. 

A  new  Form  of  Hot  Filtering  Funnel  and  an  Apparatus  for 
Obtaining  Sublimates.     By  R.  Richter  (/.  pr.   Chem.  [2],  28, 

309 310). — By  coiling   a  thin  lead   tube  round  an  ordinary  funnel, 

and  passing  steam  through  it,  the  filtration  of  substances,  even  spar- 
ingly soluble  in  hot  alcohol,  is  readily  accomplished.  By  placing  a 
coil  of  lead  piping,  through  which  cold  water  is  passed,  on  the  upper 
watch-o-lass  of  a  pair  used  for  sublimation,  the  author  found  it 
possible  to  obtain  with  great  ease  crystalline  needles  of  substances 
melting  at  26°.  A.    B. 

Determination  of  the  Quantities  of  Gases  Dissolved  in 
Watery  Liquids.  By  A.  Loxgi  (Gazzetta,  13,  479—481). — The 
author  makes  use  of  the  apparatus  described  in  his  paper  "  On  the 
Estimation  of  Nitrous  and  Nitric  Acids"  (p.  366  of  this  yolume). 

H.  W. 

A  new  Method  of  Determining  Nitrogen  in  Organic  Sub- 
stances. By  J.  Kjeldahl  (Zeits.  Annl.  Chem.,  22,  366 — 382). — 
The  dried  substance  is  digested  in  a  flask  for  several  hours  with  a 
large  excess  of  concentrated  sulphuric  acid,  at  a  temperature  approach- 
ino-  the  boiling  point  of  the  acid.  Some  fuming  sulphuric  acid  or  a 
little  phosphoric  anhydride  may,  with  advantage,  be  added  to  combine 
with  any  trace  of  water  that  may  be  present.  In  this  manner  the 
greater  part  of  the  organic  nitrogen  is  converted  into  ammonia,  and 
this  conversion  is  completed  by  oxidation  with  potassium  permanga- 
nate, which  is  added  cautiously  as  a  fine  powder  in  very  small  quanti- 
ties at  a  time.  The  addition  of  permanganate  is  continued  until  the 
solution  becomes  green,  showing  that  an  excess  has  been  employed. 
When  cold,  the  liquid  is  diluted  with  water,  rendered  alkaline  with  a 
strong  solution  of  caustic  soda,  and  then  distilled  into  a  receiver  con- 
tainino-  a  measured  quantity  of  standard  acid.  The  author  has 
obtained  satisfactory  results  with  nitrogenous  organic  substances  of 
the  most  varied  chai*acter.  P.  F.  F. 

Estimation  of  Nitrogen  in  Nitro-,  Azo-,  and  Diazo-com- 
pounds.  By  A.  Goldberg  {Ber.,  16,  2546 — 2556). — Several  unsuc- 
cessful attempts  have  been  made  by  chemists  to  estimate  the  nitrogen 
in  nitrates  by  Will  and  Varrentrapp's  method,  by  adding  a  reducing 
agent  to  the  soda-lime.  In  the  author's  experiments  stannous  sulphide 
was  employed  ;  a  mixture  of  this  with  soda-lime  yielding  hydrogen 
when  heated.  The  results  obtained  are  too  low;  the  addition  of  sul- 
phur produces  somewhat  better  results,  but  even  then  the  percentage 
of  nitrogen  is  generally  1 — 1'5  too  low.  This  mixture  (100  parts 
soda-lime,  100  parts  stannous  sulphide,  and  20  parts  sulphur)  yields 
however  satisfactory  results  with  nitro-  and  azo-compounds.  To 
charo-e  the  tube,  a  layer  (5  cm.)  of  coarsely-powdered  soda-lime  is 
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first  introduced,  then  a  layer  (15 — 20  cm.)  of  the  mixture  through 
which  the  substance  is  distributed  in  the  usual  way  by  means  of  a 
wire,  then  another  layer  (5 — 10  cm.)  of  the  mixture  alone,  and  finally 
coarsely  powdered  soda-lime.  The  ammonia  is  absorbed  by  means  of 
dilute  sulphuric  acid,  and  titrated  with  baryta-water.  In  the  case  of 
the  azo-compounds  the  method  is  more  troublesome  than  in  that  of 
nitro-compounds,  owing  to  the  chemical  indifference  of  the  former 
class  of  substances  and  to  the  readiness  with  which  they  sublime  ; 
the  difficulty  is  overcome,  however,  by  employing  a  longer  tube. 
When  moderately  stable,  diazo-compounds,  such  as  diazosalicylic  acid 
and  paradiazobenzenesulphonic  acid,  are  treated  as  above,  they  yield 
either  no  ammonia,  or  at  most  a  very  small  percentage. 

A.  K.  M. 
Detection  of  Nitric  Acid  in  presence  of  other  Acids  capable 
of  Interfering  with  its  Reactions.  By  A.  Longi  (Gazzetfa,  13. 
468 — 469). — In  testing  for  nitric  acid  in  solutions  containing  ammo- 
uiacal  salts,  together  with  chlorates,  bromates,  iodates,  chromates, 
and  other  oxidising  salts,  an  error  may  arise  from  the  conversion  of 
part  of  the  ammonia  into  nitric  acid  by  the  oxidising  action  of  those 
salts,  whence  it  may  appear  that  nitric  acid  was  present  in  a  solution 
which  previously  contained  none.  This  source  of  error  may,  however, 
be  avoided  by  treating  the  solution  with  sulphurous  acid  before 
heating  it,  the  bromates,  chlorates,  &c.,  being  thereby  reduced  to 
bromides,  chlorides,  &c.,  while  the  nitric  acid  remains  either  as  such, 
or  in  the  form  of  a  sulphuroso-nitric  compound  in  which  the  nitric 
acid  may  be  detected  by  the  ordinary  tests.  Bromine  and  iodine,  if 
jjresent,  may  be  eliminated  by  G.  Vortmann's  method  (Ber.,  13,  2024). 
Lead  dioxide  does  not  oxidise  ammoniacal  salts  in  a  solution  con- 
taining acetic  acid.  H.   W. 

Paratoluidine  Sulphate  as  a  Test  for  Nitric  Acid.  By  A. 
LoxGl  {(Jazzetta,  13,  465 — 468). — If  to  a  liquid  containing  nitrates  a 
few  drops  of  p-toluidine  sulphate  be  added,  and  then  a  quantity  of 
ordinary  sulphuric  acid  equal  in  volume  to  the  nitrate  solution,  and 
in  such  a  manner  that  the  liquids  shall  form  two  distinct  layers,  a 
deep  red  coloration  will  appear  at  the  surface  of  separation,  changing 
after  some  time  to  a  dark  yellow.  In  solutions  of  chlorates,  bromates, 
iodates,  chromates,  and  permanganates,  the  same  reagent  produces  a 
blue  coloration  of  such  intensity  as  completely  to  mask  the  I'ed  colour 
produced  with  nitrates,  even  when  the  quantity  of  either  of  the  salts 
just  mentioned  is  very  small  in  comparison  wnth  that  of  the  nitrate. 
Aniline  sulphate  does  not  produce  any  coloration  with  nitrates,  but  a 
mixture  of  the  sulphates  of  aniline  and  jt)-toluidine  (crude  aniline  oil) 
produces  a  deeper  red  colour  than  the  toluidine  alone. 

This  test  for  nitrates  is  less  delicate  than  that  which  is  afforded  by 
brucine  or  by  diphenylamine,  the  former  of  which  produces  a  red 
colour  in  solutions  containing  only  1  part  of  nitric  acid  in  256,000  parts 
of  liquid,  the  latter  a  blue  colour,  .sensitive  to  1  part  in  two  millions  ; 
but  the  toluidine  test  has  the  advantage  of  not  giving  the  same  colour 
with  chlorates,  bromates,  &c.,  or  with  nitrites,  with  which  it  develops 
a  yellow  coloration  gradually  passing  into  red.  H.  W. 
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Volumetric  Estimation  of  Nitric  Acid.  Bj  A.  LoscA(Gazzetta, 
13,  482 — 485). — The  blue  colour  produced  bj  diplienylamine  in  a 
solution  of  nitric  acid  is  destroyed  by  stannous  salts,  and  tins  reaction 
may  be  made  available  for  the  volumetric  estimation  of  nitric  acid. 
Tiie  salt  employed  is  Marignac's  stannoso-stannic  sulphate,  and  its 
reaction  with  nitric  acid  may  be  represented  by  the  equation  4SnS04 
+  4H2SO«  +  2HNr03  =  4Sn(S04)2  +  5HoO  +  NoO,  showing  that 
4  mols.  of  the  stannous  salt  are  required  for  the  decomposition  of 
2  mols.  nitric  acid,  or  2  mols.  SnS04  for  1  mol.  HNO3.*  The  method 
is  especially  applicable  to  the  estimation  of  small  quantities  of  nitric 
acid.  H.  W. 

Estimation  of  Nitrous  and  Nitric  Acids,  separately  or  to- 
gether. By  A.  LoNGi  (Ga—ethi,  13,  469 — 479). — For  the  estimation  of 
nitrous  acid,  the  author  makes  use  of  the  well-known  reaction  with 
urea  and  acetic  acid.  Nitrates  are  first  reduced  to  nitrites  with 
hydrochloric  acid  and  arsenious  acid.  The  paper  contains  a  descrip- 
tion of  the  apparatus  employed,  and  tables  of  analytical  results. 

H.  W. 

Estimation  of  Iodine  in  presence  of  Chlorine  and  Bromine 
by  means  of  Ferric  Sulphate.  By  A.  Gavazzi  (Gazzefta,  13, 
327  ;  and  454 — 455). — Duflos"^  process  for  determining  the  amount  of 
iodine  in  iodides  by  boiling  them  with  ferric  chloride  and  condensing 
the  vapours  in  a  concentrated  solution  of  potassium  iodide  is  not 
applicable  when  bromides  are  present,  as  bromine  passes  over  along 
with  the  iodine.  If,  however,  ferric  sulphate  be  substituted  for  the 
chloride,  this  difficulty  is  obviated,  the  iodine  alone  being  volatilised  ; 
but  the  sulphate  should  be  heated  to  a  little  below  redness  to  remove 
free  acid,  and  it  is  as  well  to  add  a  little  ferrous  sulphate  to  increase 
the  solubility  of  the  ferric  salt.  This  reaction  can  be  employed  in 
testing  commercial  potassium  iodide  for  chlorine,  as  all  the  chlorine 
remains  in  the  retort  quite  free  from  iodine.  The  method  is  also 
useful  for  detecting  traces  of  iodine  in  mixtures  containing  large 
quantities  of  chlorine  and  bromine ;  and  may  be  used,  moreover,  for 
preparing  pure  iodine.  C.  E.   G. 

Assay  of  Commercial  Potassium  Iodide.  By  W.  Lenz 
(Zeifs.  Anal.  Ghem^  22,  391—39.3). — The  author  has  investigated 
the  method  of  assaying  potassium  iodide  by  means  of  a  standard  solu- 
tion of  mercuric  chloride.  He  finds  that  the  results  are  inaccurate, 
the  end-point  of  the  reaction  being  greatly  influenced  by  temperature. 

P.  F.  F. 

A  new  Microchemical  Test  for  Sodium.  By  A.  Streng 
(Jahrb.  f.  Min.,  1883,  2,  Ref.,  305). — The  author  proposes  to  employ 
uranium  acetate  as  a  test  for  sodium  ;  by  its  action  on  any  sodium 
solution,  crystals  of  uranium  sodium  acetate  are  formed,  Avhich  are 
but  sparingly  soluble  in  water.      They  appear  in  the  form  of  tetra- 

*  In  the  original  paper  it  is  said  that  4  mols.  of  the  stannous  salt  are  required  lo 
decompose  1  mol.  nitric  acid  ;  but  this  is  clearly  incousisteuL  with  tlie  equation  above 
given. 
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liedi-a,  and  tliese  minute  yellow  cn^stals  cannot  be  mistaken  for  the 
rhombic  crystals  of  uranium  acetate,  which  separate  out  as  the  solu- 
tion dries,  on  account  of  their  action  on  polarised  light.  The  reaction 
is  very  sharp,  as  the  double  salt  contains  a  very  low  percen^ao-e  of 
soda  (66  per  cent.).  B,.  H.  B. 

Detection  and  Estimation  of  Zinc  and  Lead  in  Presence  of 
Iron.  By  A.  Deros  (Compf.  rend.,  97,  1068 — l070).~Zinc. — The 
hydrochloric  acid  solution  of  1  gram  of  the  substance  is  poured 
gradually,  with  agitation,  into  an  excess  of  ammonia,  and  when  cold 
the  mixture  is  electrolysed  in  a  platinum  capsule  which  acts  as  the 
positive  electi'ode,  the  negative  electrode  consisting  of  a  platinum 
spatula  or  a  coil  of  platinum  wire.  The  cui'rent  employed  should  give 
300 — 400  c.c.  of  detonating  gas  per  hour.  Care  must  be  taken  to  keep 
the  liquid  ammoniacal,  and  after  three  or  four  hours  the  negative 
electrode  is  withdrawn,  carefully  washed,  and  then  treated  with  a  few 
drops  of  dilute  sulphuric  acid,  which  dissolves  the  greyish  deposit. 
The  solution  is  evaporated  to  dryness  in  a  platinum  dish  with  addition 
of  a  few  drops  of  cobalt  solution  and  strongly  heated ;  a  green 
residue  shows  the  presence  of  zinc. 

In  order  to  estimate  the  zinc,  the  solution  of  1  gram  of  the  sub- 
stance is  treated  as  just  described,  the  negative  electrode  consistiuo- 
of  a  sheet  of  platinum  3  cm.  broad  and  4 — 5  cm.  long.  After  12  hours 
the  zinc  will  be  completely  precipitated,  which  can  be  proved  bv 
placing  a  new  electrode  in  the  liquid.  The  negative  electrode  is 
rapidly  washed  by  immersing  it  in  -svater,  care  being  taken  not  to 
detach  any  of  the  somewhat  loosely  adhering  deposit,  and  is  then 
immersed  in  a  solution  of  potash  or  soda  of  8°  or  10°  B.,  which  dis- 
solves only  the  zinc.  The  alkaline  solution  is  again  electrolysed,  the 
zinc  being  deposited  as  a  firmly  adherent  crust  on  a  weighed  platinum 
cone.  The  deposit  is  washed  successively  with  water,  alcohol,  and 
ether,  and  dried  at  90 — 100°.  It  is  advisable  to  wash  with  water 
before  interrupting  the  cuiTcnt. 

Lend. — 1  gram  of  the  finely  po-wdered  substance  is  placed  in  a 
conical  flask  with  3  or  4  grams  of  pure  cadmium,  and  very  gently 
warmed  with  dilute  hydrochloric  aeid.  When  the  solution  is  com- 
plete, and  no  bubbles  of  gas  are  given  off  from  the  cadmium,  the  lead 
is  completely  precipitated.  The  liquor  is  carefully  decanted  ofF,  and 
the  residue  washed  several  times  by  decantation.  5  or  6  c.c.  of  nitric 
acid  are  then  added,  and  the  solution  of  lead  and  cadmium  is  tr'ans- 
ferred  to  a  crucible  which  acts  as  the  negative  electix»de,  the  positive 
electrode  being  a  weighed  platinum  cone.  Rather  less  battery  power 
is  required  than  in  the  case  of  zinc,  and  in  four  or  five  hours  the  lead 
is  completely  precipitated  on  the  positive  electrode  in  the  form  of 
peroxide,  which  is  washed  with  water,  dried,  and  weighed.  This 
process  will  detect  0'0005  gram  of  lead  in  1  gram  of  substance. 

C.   H.  B. 

Volumetric  Estimation  of  Iron  by  means  of  Sodium  Thio- 
sulphate  and  Salicylate.  By  G.  Bruel  {Cowpt.  reud.,  97,  9.34  — 
955).— It  is  well  known  that  when  solutions  of  ferric  salts  are  mi.xed 
with  sodium  salicylate  a  deep  violet  colour  is  produced.      If  sodium 
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thiosulphate  is  now  added  to  the  slightly  acidified  solution,  the  iron 
is  converted  into  a  double  ferrous  sodium  thiosulphate,  and  the  colour 
is  discharged.  To  estimate  iron  by  means  of  this  reaction,  dissolve 
1  gram  of  pure  iron  in  20  c.c.  of  hydrochloric  acid,  with  addition  of 
potassium  chlorate,  boil  until  all  chlorine  is  expelled,  and  then  dilute 
to  1  litre.  Prepare  also  a  solution  of  sodium  thiosulphate  containing 
1  gram  per  litre.  Take  ]0  c.c.  of  the  ferric  solution,  dilute  with  four 
times  tbe  volume  of  water,  heat  to  boiling,  and  add  0"1  gram  of 
sodium  salicylate.  Then  add  the  thiosulphate  solution  drop  by  drop 
from  a  burette,  until  the  liquid  has  onlj-  an  almost  inappreciable  rose 
tint.  Having  thus  standarised  the  tliiosulphate,  the  total  amount  of 
iron  in  a  salt  or  mineral,  or  the  relative  proportions  of  ferrous  and 
ferric  iron  in  any  substance,  may  be  determined  in  a  similar  manner. 
In  the  latter  case  the  ferric  iron  is  determined  in  1  part  of  the  solu- 
tion after  acidifying  with  hydrochloric  acid,  and  the  total  iron  is 
estimated  after  boiling  with  potassium  chlorate  and  hydrochloric 
acid.  C.  H.  B. 

Detection  of  Manganese  in  Presence  of  Zinc,  and  of  Bismuth 
in  Presence  of  Lead,  by  Electrolysis.  By  A.  Guyard  {Comft. 
rend.,  97,  673 — 674). — Calamine,  zinc  slag,  &c.,  is  treated  with  dilute 
sulphuric  acid,  the  solution  allowed  to  clarify  by  standing,  and  then 
electroly.sed,  the  negative  electrode  being  of  copper  or  brass,  and  the 
positive  electrode  of  platinum.  In  a  short  time  the  liquid  round  the 
positive  electrode  is  coloured  violet  by  permanganic  acid.  In  testing 
metallic  zinc,  the  latter  is  fused  in  contact  with  air,  and  the  scum  of 
oxides  which  foruis  is  treated  as  above. 

When  a  concentrated  solution  of  pure  zinc  sulphate  is  electrolysed, 
the  negative  electrode  being  platinum,  and  the  positive  electrode  a 
sheet  of  commercial  lead,  the  lead  becomes  gradually  covered  with  a 
layer  of  lead  dioxide,  and  any  bismuth  or  copper  present  in  the  lead 
is  deposited  with  the  zinc  on  the  negative  electrode.  On  treating  the 
latter  with  dilute  sulphuric  acid,  the  zinc  is  dissolved  and  the  copper 
and  bismuth  are  left  undissolved,  and  may  be  separated  by  the  usual 
methods.  C.  H.  B. 

Detection  of  Arsenic.  By  E.  Reichardt  (Arch.  Phann.  [3],  21, 
271 — 279). — After  noticing  the  occurrence  of  arsenic  in  different  pig- 
ments, &c.,  and  the  legal  prohibition  of  the  use  of  arsenical  compounds 
for  colouring  papers,  foods,  &c.,  the  author  describes  Fleck's  modifica- 
tion of  Marsh's  test,  which  has  been  recommended  for  the  detection 
of  small  quantities  of  arsenic.  While  admitting  the  improvement  in 
this  modification,  the  author  does  not  recommend  Marsh's  test  for 
ii'eneral  use,  but  prefers,  as  simpler  and  safer,  to  pass  the  arsenic 
hydride  through  a  solution  of  silver  nitrate,  which  has  been  rendered 
strongly  acid  with  pure  nitric  acid.  In  this  way  the  tenth  of  a  mil- 
ligram of  arsenious  oxide  can  be  detected.  Marsh's  test,  in  which  an 
arsenic  mirror  is  obtained,  cannot  be  quantitatively  applied,  but  this 
process  can  be  at  once  qualitatively  and  quantitatively  used.  After 
precipitation  has  ceased,  bromine  is  added  to  the  silver  solution,  and 
the  arsenic  precipitated  as  magnesium  ammonium  arsenate. 


ANALYTICAL   CHEMISTRY.  309 

For  further  particulars  concerning  this  method  see  Atstr.,  1881, 
195.  W.  R.  D. 

Determination  of  Organic  Matter  in  Water.  By  A.  R.  Leeds 
(Phil.  Mag.  [5],  169,  13). — In  this  paper  is  described  a  process  for 
the  determination  of  organic  matter  in  potable  water,  based  upon  the 
readiness  with  which  metallic  silver  is  separated  from  solutions 
of  its  salts  by  organic  matter.  The  details  of  the  process  are  as 
follow : — To  250  c.c.  of  the  water  to  be  examined,  100  c.c.  of  deci- 
normal  silver  nitrate  solution  are  added,  and  the  mixture  allowed  to 
stand  for  about  two  days,  when  the  solution  will  have  become  clear, 
the  entire  precipitate  collecting  at  the  bottom.  This  precipitate  is 
washed  first  with  ammonia,  to. get  rid  of  the  chloride,  and  then  dis- 
solved in  nitric  acid,  the  amount  of  silver  being  subsequently  deter- 
mined by  Pisani's  process.  On  comparison  of  this  with  the  perman- 
ganate process,  it  was  found  that  sometimes  the  former,  sometimes 
the  latter,  gave  the  higher  result ;  the  general  inference  was  deduced 
from  the  results  that,  whilst  a  solution  of  potassium  permanganate 
was  reduced  to  a  greater  or  less  extent  by  most  organic  substances 
soluble  in  water,  the  silver  nitrate  is  the  more  readily  reduced  by 
easily  decomposing  organic  compounds,  akin  in  their  nature  to 
sewage.  V.  H.  V. 

Prothistological  Examination  of  Potable  Waters.  By  L. 
Maggi  (Gazzetfa,  13,  323). — Cartes  has  proposed  the  use  of  a  solution 
of  osniic  acid  (1'5  :  100)  to  detect  the  presence  of  so-called  microbes 
in  potable  waters:  1  part  of  the  solution  added  to  30  or  40  of  water 
kills  the  organisms,  which  then  settle  to  the  bottom  of  the  vessel,  and 
can  be  detected  by  microscopic  examination  of  the  deposit.  The 
author,  on  the  supposition  that  they  were  killed  and  rendei'ed  invisible 
from  induration  produced  by  the  action  of  the  osmic  acid,  tried  other 
reagents,  ;nid  obtained  satisfactory  results  with  a  solution  of  palladium 
chloride  (1  :  800),  and  also  with  ha3matoxyliu,  methyl-violet,  magenta, 
and  Lyons  blue.  C.  E.   G. 

Petroleum  Testing.  By  F.  Beilstein  {Zeits.  Anal.  Chem.,  22, 
309 — 316). — The  author  has  examined  the  methods  of  determining 
the  flashing  point  devised  by  Abel,  Engler,  and  others.  These 
methods  yield  concordant  results  only  when  the  apparatus  used  is  of 
precisely  the  same  dimensions.  The  method  least  open  to  this  objec- 
tion is  that  dcvi-sed  by  L.  Liebermann  (Abstr.,  1882,  1326)  and 
developed  by  Stoddard  (Abstr.,  1883,  517).  The  author  finds  that 
with  Stoddard's  appai'atus  the  results  are  concordant,  even  when  the 
dimensions  are  different,  provided  the  length  of  the  tube  is  five,  six, 
or  seven  times  its  breadth.  The  author,  by  employing  a  slightly 
modified  form  of  Stoddard's  apparatus,  obtained  results  agreeing 
within  0'2o°,  thus  securing  greater  accuracy  than  with  any  previously 
known  method  of  testing.  The  author  further  points  out  the  greater 
importance  of  testing  petroleum  by  distillation,  which  not  only  deter- 
mines whether  the  oil  is  safe  or  not,  but  also  shows  its  fitness  or  unfit- 
ness for  lighting  purposes.     By  distillation,  petroleum  may  be  broken 

VOL.  xi-vi.  2  c 


370  ABSTRACTS  OF   CHEMICAL   PAPERS. 

up  into  three  fractions:  light  oil,  boiling'  under  150°;  burning  oil 
(kerosene),  boiling  at  150 — 270'' ;  heavy  oil,  boiling  above  270°.  The 
author  considers  that  good  mineral  oil  for  lamps  should  contain  less 
than  5  per  cent,  of  light,  and  not  more  than  15  per  cent,  of  heavy  oil. 
A  higher  percentage  of  heavy  oil  in  American  is  much  more  objec- 
tionable than  in  Russian  petroleum,  as  in  the  latter  the  heavy  oil  is 
more  readily  raised  by  the  wick.  Thus,  a  Russian  petroleum,  with 
20  per  cent,  of  heavy  oil,  was  found  to  be  well  adapted  for  lamps.  If 
lamps  were  constructed  with  the  summit  of  the  wick  nearer  the  sur- 
face of  the  oil,  it  would  be  possible  to  consume  petroleum  with  con- 
siderably higher  proportions  of  heavy  oil ;  the  price  would  thereby 
be  reduced,  the  safety  increased,  and  as  the  author  asserts,  the 
American  oil  displaced  from  the  European  market  by  the  Russian. 

P.  F.  F. 

Action  of  Iodine  Pentabromide  on  Essential  Oils.     By  M. 

Forney  (Arch.  Pliarm.  [3],  21,  311). — The  action  of  iodine  penta- 
bromide on  the  principal  essential  oils  was  examined  in  reference  to 
the  colour  which  is  produced  with  the  pure  oils  alone  ;  also  when  mixed 
with  25  per  cent,  of  turpentine  oil,  and  when  dissolved  in  25  percent, 
of  alcohol  (95  per  cent.).     The  results  are  recorded  in  a  table. 

W.  R.  D. 

Alcohol  in  the  Brain  in   Cases  of  Inebriation.     By  H.  F. 

KuiJPER  (Zeits.  Anal.  Chem.,  22,  347 — 357). — -The  author  describes 
the  detection  of  alcohol  in  the  stomach,  brain,  and  liver  of  two  persons 
supposed  to  have  died  in  a  state  of  inebriation.  P.  F.  F. 

Detection  of  Bordeaux  Red  in  Wine.  By  C.  Thomas  (Arch. 
Pharrn.  [3],  21,  304 — 305). — The  colouring  matter  is  absorbed  from 
the  wine  by  silk,  which  is  -washed  with  cold  water,  and  then  heated 
with  boiling  water,  when  the  artificial  colouring  matter  is  dissolved, 
but  the  natural  colouring  matter  remains  on  the  silk.  In  the  red 
liquid  so  obtained,  sulphuric  acid  develops  a  violet  colour,  and  ammonia 
a  chestnut-brown.  In  the  estimation  of  the  potassium  sulphate  by 
precipitation  as  barium  sulphate,  the  Bordeaux  red  is  carried  down 
with  the  precipitate  to  which  it  remains  attached.  When  this  pre- 
cipitate is  ignited,  an  aromatic  odour  resembling  naphthalene  and  nitro- 
benzene is  noticed.  W.  R.  D. 

Estimation  of  Glucose.  By  P.  Lagrange  (Compt.  rend.,  97, 
857 — 858). — The  precipitate  formed  on  adding  lead  acetate  to  a 
solution  of  sugar,  carries  down  with  it  a  considerable  proportion  of 
the  glucose.  An  accurate  determination  of  this  substance  cannot 
therefore  be  made  in  the  filtrate  from  the  lead  acetate  precipitate, 
but  must  be  made  in  the  original  liquid.  C.  H.  B. 

Starch  Varieties  detected  by  the  Swelling  Process.     By  W. 

H.  Stmons  {Bled.  Cenfr.,  1883,  571). — The  author  proposes  to  use 
instead  of  definite  tempei^atures,  alkaline  solutions  of  definite  strength. 
The  most  suitable  are  caustic  soda  solutions  of  0"5 — 1'5  per  cent, 
strength  ;  1  gram  of  the  starch  is  repeatedly  stirred  up  with  1  c.c.  of 
the  particular  soda  solution,  and  after  ten  minutes  examined  under 
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the  microscope.  It  is  then  found  that  with  one  solution  very  few 
gi-anules  are  swollen ;  with  a  stronger  solution,  the  greater  part  are 
Kwollen ;  and  with  a  more  concentrated  still,  all  are  swollen.  The 
followinsr  table  ogives  the  results  for  various  starches  : — 


Order  of 
magnitude 

of  the 
granules. 

Few  granules 

swollen 

with 

Greater  num- 
ber of 
granules 
swollen  with 

All  granules 

swollen 

with 

Potato 

2 
8 
4 

1 
5 
4 
3 
6 
7 
4 
9 

P.c.  NaHO. 
0-G 
0-6 

0-7 
0-7 
0-7 
0-8 
0-8 
0-8 
0-8 
0-9 
1-0 

P.c.  NaHO. 
0-7 
0-8 
0-8 
0-9 
0-9 
0-9 
0-9 
10 
1-0 
1-0 
1-0 

P.c.  NaHO. 
0-8 

Oat 

10 

Natal 

1-0 

Tous-le-Mois 

Wheat 

10 
10 

Bermuda 

11 

Saeo 

11 

Maize 

11 

1-1 

St.  Vincent 

Eice 

1-2 
1-3 

J.  T. 

Detection  of  Hydrocyanic  Acid.  By  C.Bbame  (Arch.  Pharm. 
[3],  21.  o(J7). — The  author  has  noticed  that  hydrocyanic  acid  precipi- 
tates albumin  from  solution,  and  this  occurs  when  the  vapour  of 
hydrocyanic  acid  is  passed  into  a  solution  of  albumin.  For  the  detec- 
tion of  the  acid  in  toxicology  where  owing  to  decomposition  it  cannot 
be  directly  recognised,  the  author  proposes  to  detect  the  ammonium 
formate  in  the  liquid  after  evaporation  over  sulphuric  acid  in  a 
vacuum.  W.  R.  D. 

Pyroligneous  Acid.  By  G.  Vulpius  (Arch.  Pharm,  [3],  21,  256 — 
260). — The  author  proposes  to  test  the  strength  of  the  rectified  pj^ro- 
ligneous  acid,  which  is  official  in  the  German  Pharmacopoeia,  not 
only  with  regard  to  the  amount  of  acetic  acid  which  it  contains,  but 
also  in  reference  to  the  empyreumatic  bodies  present.  The  first  is 
accomplished  in  the  ordinary  way  with  a  standard  solution  of  sodium 
hydroxide,  using  phenol-phthalein  as  indicator.  The  author  esti- 
mates the  empyreumatic  constituent  with  a  standaixi  solution  of 
potassium  permanganate ;  10  grams  of  the  acid  are  diluted  to 
400  c.c.  with  water,  acidulated  with  hydrochloric  acid,  and  titrated 
until  the  colour  of  the  potassium  permanganate  is  permanent  after 
one  minute.  A  rectified  pyroligneous  acid  should  not  contain  less. 
than  6  per  cent,  of  acetic  acid,  and  should  decolorise  at  least  ten  times, 
its  volume  of  the  standard  solution  of  potassium  permanganate  recog- 
nised by  the  German  Pharmacopoeia.  It  should  also  become  sensibly 
darker  in  colour  when  exposed  to  sunlight.  W.  R.  D. 

Trustworthiness  of  Berthelot  and  Fleurieur's  Method  for 
the    Estimation    of   Tartaric    Acid.     By   P.    Fekuaiu    (Landw^ 
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Verstichs.-Stat.,  29,  353 — 354). — According  to  Amthor,  this  method 
does  not  answer  for  plastered  wines,  as  these  contain  acid  potassium 
sulphate,  which  on  addition  of  alcohol  and  ether,  is  in  part  thrown  down 
and  then  titrated  as  cream  of  tartar.  The  author,  however,  proceeds 
to  show  that  this  is  not  the  case ;  when  a  solution  of  acid  potassium 
sulphate  is  treated  with  a  mixture  of  alcohol  and  ether,  neutral 
potassium  sulphate  is  thrown  down,  and  sulphuric  acid  is  left  in  solu- 
tion, a  result  which  does  not  vitiate  the  figures  obtained  by  the  above 
method.  J.  K.  C. 

Potassiinn  Tartrate  in  Plastered  Wine  and  Estimation  of 
Tartaric  Acid.  By  P.  Pichard  (Bied.  Gentr.,  1883,  559).— The 
diminution  in  the  amount  of  potassium  tartrate  contained  in  wine 
which  has  been  treated  with  gypsum  in  the  cask,  is  ascribed  by  the 
author  to  the  fact  that  the  former  salt  is  not  in  a  position  to  satui-ate  a 
solution  containing  a  certain  amount  of  potassium  sulphate.  The 
precipitation  of  potassium  bitartrate  by  potassium  sulphate  is 
employed  by  the  author  to  quickly  estimate  the  former  salt  in  wines. 
Free  tartaric  acid  hinders  the  estimation  through  forming  bisulphate 
with  simultaneous  separation  of  bitartrate.  The  method  is  also  not 
applicable  to  plastered  wine,  which  always  contains  free  tartaric  acid, 
but  good  results  are  obtained  with  unplastered  common  wines,  which 
but  rarely  contain  any  free  tartaric  acid.  Malic,  benzoic,  and  other 
acids  usually  found  in  wines  do  not  influence  the  result.  J.  T. 

Detection  of  Salicylic  Acid  in  Dietetic  Substances.  (Arch. 
Pharm.  [3],  21,  296.) — Salicj'lic  acid  may  be  detected  in  liquids  by 
diluting  with  water  and  distilling ;  the  distillate  is  then  tested  with 
ferric  chloride.  When  only  a  small  quantity  of  salicylic  acid  is  present, 
the  first  fraction  of  the  distillate  contains  no  salicylic  acid,  subsequent 
fractions  easily  give  the  reaction.  In  this  way,  0"005  per  cent,  of  the 
acid  can  readily  be  detected.  Salicylic  acid  does  not  distil  with  the 
water  if  alcohol  or  tannic  acid  is  present ;  in  the  latter  case  the  liquid 
should  be  acidulated  with  dilute  sulphuric  acid  before  distillation. 
Salicylic  acid  in  butter  is  detected  by  distilling  with  water  and  testing 
as  above.  When  the  volume  of  the  distillate  is  large,  it  is  made 
alkaline  with  ammonia  evaporated  to  dryness,  and  the  residue  tested 
with  ferric  chloi'ide.  The  ferric  chloride  reaction  is  not  obtained  in 
presence  of  free  acids,  alkalis,  or  large  quantities  of  salts. 

W.  E.   D. 

Volumetric  Method  for  the  Estimation  of  Fat  in  Milk.  By 
L.  LiEBEKMANN  (Zeifs.  Aiuil.  CJievi.,  22,  383— 390).— 50  c.c.  of  the 
milk  are  placed  in  a  glass  cylinder  and  treated  with  5  c.c.  of  a  solu- 
tion of  potassium  hydroxide  (sp,  gr,  1'2);  50  c.c.  of  washed  ether  are 
then  added  and  the  contents  of  the  cylinder  well  shaken  for  two 
minutes.  The  liquid  is  allowed  to  separate,  and  then  20  c.c.  of  the 
ethereal  layer  are  taken  out  with  a  pipette  and  placed  in  a  small 
flask  (about  50  c.c),  the  capacity  of  which  is  accurately  known.  The 
ether  is  evaporated  on  a  water-bath,  and  the  flask  is  then  heated  for 
15  minutes  to  100 — 105°,  care  being  taken  to  avoid  any  bubbles  foi-m- 
ing  in  the  melted  butter.  The  flask  is  plunged  into  water  at  the  atmo- 
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spheric  temperature,  causing  the  butter  to  solidify  on  the  bottom,  of 
the  flask,  which  is  now  nearly  filled  with  a  measured  quantity  of 
water  from  a  bui-ette,  and  then  exactly  filled  by  delivering  the  water 
from  a  small  graduated  pipette.  The  difference  between  the  volume 
of  water  required  and  the  capacity  of  the  flask  indicates  the  volume 
of  butter  in  20  c.c  of  the  milk.  On  multiplying  by  5,  the  percentage 
of  fat  by  volume  is  obtained,  and  by  means  of  a  table  the  corre- 
sponding percentage  by  weight  can  be  ascertained.  The  results 
agree  very  closely  with  those  obtained  by  the  ordinary  gravimetric 
methods.  P.  F.  F. 

Separation  of  Morphine  in  Toxicology.  By  E.  Scheibe 
(Arch.  Phann.  [3],  21,  290). — The  author  recommends  the  following- 
process  for  the  separation  of  morphine  from  organic  matter.  The 
solid  residue  is  extracted  repeatedly  'VAnth  acidulated  water,  filtered, 
evapoi'ated  to  a  syrup  at  lOO°,  and  then  extracted  with  four  or  five 
times  its  volume  of  alcohol  (90  per  cent.),  and  again  filtered.  The 
alcoholic  liquid  is  distilled,  the  residue  in  the  retort  filtered,  and  the 
filtrate  successively  extracted  with  amyl  alcohol  until  colouring 
matter  ceases  to  be  removed.  The  acid  liquid  is  warmed  to  50°  or 
GO^  mixed  with  an  equal  volume  of  amyl  alcohol,  rendered  alkaline 
with  ammonia,  and  agitated  ;  the  amyl  alcohol  is  separated,  and  the 
alkaline  liquid  again  exti-acted  ^A-ith  amyl  alcohol.  The  two  quantities 
of  amyl  alcohol  are  mixed,  then  distilled,  and  the  residue  extracted 
by  acidulated  water  with  the  aid  of  a  gentle  heat.  After  filtering, 
the  acid  filtrate,  which  should  be  again  extracted  with  amyl  alcohol, 
is  mixed  with  10  parts  of  anhydrous  ether  and  1  part  of  alcohol,  and 
made  alkaline  with  ammonia.  After  agitation,  the  ether-alcohol  is 
run  off,  and  the  liquid  several  times  extracted  with  more  of  the  mix- 
ture. The  morphine  is  obtained  free  from,  colouring  matter  on 
evaporating  the  ether-alcohol  solution.  W.  H.  D. 

Determination  of  Ammonia  in  Vegetable  Juices  and  Ex- 
tracts. By  E.  BossHAKD  (Zpits.  Aaal.  Chem.,  22,  329— 347).— The 
results  obtained,  both  by  Schlosing's  method  of  treatment  with  lime- 
water  in  the  cold  and  that  of  distillation  with  magnesia,  are  too  high 
if  asparagine  or  glutamine  are  present,  the  latter  being  by  far  the  more 
objectionable  of  the  two.  Tolerably  accurate  but  somewhat  low  re- 
sults may  be  obtained,  however,  if  these  amides  are  first  precipitated 
with  mercuria  nitrate,  and  the  filtrate,  after  removal  of  the  excess  of 
mercury  by  sulphuretted  hydrogen,  is  distilled  with  magnesia.  Satis- 
factory results  are  also  obtained  by  acidulating  the  vegetable  extract 
with  hydrochloric  or  sulphuric  acid,  and  then  precipitating  the 
ammonia  with  phosphotungstic  acid.  The  precipitate  is  filtered  after 
two  hours,  washed  with  more  of  the  phosphotungstic  acid  solution, 
then  di.ssolved  in  hot  water,  and  distilled  with  magnesia. 

P.  F.  F. 

Detection  of  Asparagine  and  Glutamine  in  Vegetable  Juices 
and  Extracts.  By  E.  t^cHu^zI•;  (Zeits.  Anal.  Chem.,  22,  o2o — 
328). — The  author  has  previously  shown  that  glutamine,  an  amide  of 
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glutamic  acid,  is  present  in  beetroot  juice  and  in  the  sprouts  of  gourds 
(this  Journal,  1877,  i,  104,  and  ii,  324),  and  also  that  this  glutamine 
is  a  honiologue  of  asparagine  (Abstr.,  1883,  658).  It  may  not  unnatu- 
rally be  inferred,  therefore,  that  glutamine  is  as  widely  distributed  in 
the  vegetable  kingdom  as  asparagine.  The  two  amides  may  be  detected 
by  precipitation  with  mercuric  nitrate.  The  juice  or  extract  is  pre- 
cipitated first  with  basic  lead  acetate  and  then  with  mercuric  nitrate. 
If  either  of  the  amides  is  present,  the  mercuric  precipitate  when 
decomposed  with  sulphuretted  hydrogen  yields  a  solution  which 
evolves  ammonia  when  heated  with  caustic  alkalis,  and  dissolves 
cupric  hydrate  to  a  deep  blue  solution.  Allanto'in  would  also  be  pre- 
cipitated with  mercuric  nitrate,  but  would  not  give  the  reaction  with 
cupric  hydrate,  and  it  is  also  easily  distinguished  by  being  precipi- 
tated with  silver  nitrate  and  ammonia.  In  order  to  prove  the  presence 
of  asparagine  and  glutamine  in  the  solution  obtained  as  above,  it  is 
necessary  to  isolate  them  or  their  products  of  decomposition,  aspartic 
and  glutamic  acids.  By  neutralising  the  solution  with  ammonia  and 
evaporating  to  a  small  bulk,  the  asparagine  is  readily  obtained  in  the 
crystalline  form,  and  afterwards  b}^  boiling  the  solution  with  hydro- 
chloric acid,  the  glutamine  is  converted  into  glutamic  acid,  of 
which  the  lead  salt  may  be  prepared  by  adding  basic  lead  acetate, 
filtering,  and  after  concentrating  the  filtrate,  precipitating  the  lead  salt 
by  alcohol.  P.  F.  F. 

Analysis  of  Flour.  By  Balland  (Compt.  rmd.,  97,  496—497). — 
The  quantity  of  gluten  obtained  from  the  same  flour  varies  with  the 
mode  of  operation,  and  especially  with  the  degree  of  hydration  of  the 
gluten  and  the  amount  of  washing.  The  proportion  of  water  of  hydra- 
tion is  higher  in  gluten  from  soft  wheat  than  in  that  from  hard 
wheat,  and  in  gluten  from  fresh  paste  than  in  that  from  paste  which 
has  stood  for  two  hours  ;  it  is  also  higher  in  gluten  from  old  flour. 
Sodium  chloride,  ammonium  acetate,  potassium  carbonate,  glycerol, 
and  certain  other  substances,  have  the  power  of  dehydrating  gluten, 
which  loses  weight  and  becomes  hard :  in  contact  with  a  large 
quantity  of  water,  however,  the  gluten  reabsorbs  water,  and  regains 
its  original  weight  and  properties.  On  prolonged  washing,  gluten 
loses  weight,  the  loss  being  greater  with  gluten  from  soft  wheat  than 
with  that  from  hard  wheat,  with  gluten  from  paste,  which  has  stood 
two  hours  than  with  that  from  fresh  paste,  and  with  gluten  from  old 
flour  than  with  that  from  new  flour.  Gluten  from  new  flour,  if  placed 
in  water  for  24  hours  and  then  washed,  loses  about  10  per  cent.,  whilst 
gluten  from  old  flour  loses  more  than  20  per  cent,  under  the  same 
conditions. 

In  order  to  estimate  gluten,  50  grams  of  flour  are  made  into  a  paste 
with  20  to  25  grams  of  water,  and  allowed  to  stand  25  minutes.  The 
paste  is  then  divided  into  two  equa,l  portions,  from  one  of  which  the 
gluten  is  extracted  immediately,  whilst  the  other  is  allowed  to  stand 
an  hour.  As  soon  as  the  wash-water  is  clear,  the  gluten  is  tightly 
squeezed  and  weighed.  It  is  then  washed  for  five  minutes  more,  and 
again  weighed.  Four  numbers  are  thus  obtained,  and  the  mean  of 
these  is  taken  as  the  amount  of  gluten  present.  C.  H.  B. 
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Chloroform-water  and  Ether  in  Dialysis.  By  H.  Struvr 
{Bled.  Centr.,  1883,  5G'J). — The  author  remarks  on  the  defects  of 
parchment-paper,  and  recommends  bladder.  Substances  containino- 
animal  or  vegetable  albumin  are  apt  to  decompose  during  the  long 
time  usually  required  for  dialysis.  To  prevent  this  decomposition,  the 
author  proposes  chloroform-water  for  the  outer  liquid,  which,  on 
account  of  its  powerful  antiseptic  properties,  hinders  decomposition. 
In  long  operations,  it  is  also  advisable  to  place  some  chloroform- water 
directly  with  the  substance  under  treatment.  The  author  also  recom- 
mends ether  as  the  outer  fluid  with  bladder  as  diaphragm.  Fresh  bruised 
malt  so  treated  gave  sugar  and  diastase.  Beer-yeast  similarly  treated 
gave  a  solution  with  strong  inverted  rotative  power,  due  to  sugar ;  it 
contained  also  leucine,  tyrosine,  phosphoglyceric  acid,  albumin,  and 
peptone.  The  residue  within  the  bladder  consisted  of  a  thick  pap, 
containing  white  round  bodies  which  on  analysis  proved  to  be  pure 
tyrosine.     The  yeast  dried  at  100°  had  the  following  composition  :  — 

Albumin ]  -29 

Invertin 4'19 

Extractive  matter 61' 12 

Yeast  residue 42'02 

Ether  residue 1-38 

The  ether  residue  remained  as  crystalline  needles,  which  were  not 
cholesterin.  J.  T. 

Estimation  of  Chloroform  in  the  Blood  of  an  Anaesthetised 
Animal.  By  Gr^hant  and  Quinquaud  {Gompt.  rend.,  97,  753 — 755). 
— 96  c.c.  of  blood  are  taken  from  an  artery  or  vein  out  of  contact 
with  the  air,  and  are  distilled  in  a  vacuum.  Gases  are  given  off  at 
45^,  and  liquid  passes  over  at  63°.  Almost  all  the  chloroform  is 
given  off  with  the  gases,  and  is  removed  from  the  latter  by  agitating 
four  or  five  times  with  successive  quantities  of  water  out  of  contact 
with  the  air.  The  wash  water  and  the  distillate  are  mixed,  and  the 
volume  carefully  noted ;  18"7  c.c.  of  the  mixed  liquid  is  heated  in  a 
sealed  tube  at  100°  with  1  c.c.  of  Barreswil's  cupro-potassium  solu- 
tion, the  air  having  been  expelled  by  a  current  of  carbonic  anhydride. 
A  similar  blank  experiment  is  made  with  the  cupro-potassium  solu- 
tion and  distilled  water,  since  the  latter  sometimes  exerts  a  reducing 
action.  If  the  1  c.c.  of  cupro-potassium  solution  is  not  completely 
reduced,  a  second  experiment  is  made  with  187  c.c.  of  the  liquid  and 
less  than  1  c.c.  of  the  copper  solution,  and  if  necessary  the  experiment 
is  repeated  until  the  amount  of  the  cupro-potassium  solution,  which 
is  just  reduced  by  the  18" 7  c.c.  of  the  liquid  to  be  examined,  is  ascer- 
tained. 

The  cupro-potassium  solution  is  standardised  by  means  of  a  solution 
of  U'5  c.c.  of  chloroform  in  2800  c.c.  of  distilled  water. 

A  number  of  experiments  show  that  the  blood  of  an  anaesthetised 
animal  contains  1  gram  of  chloroform  in  1800 — 2181  c.o.  of  blood,  or 
about  1  gram  of  chloroform  in  2000  c.c.  of  blood.  Other  experiments 
prove  that  the  amount  of  chloroform  necessary  to  produce  insensi- 
bility is  only  very  slightly  smaller  than  that  which  causes  death. 

C.  H.  B. 
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Detection   of   Blood   Stains    on   Washed   Clothes.      By   C. 

Hussox  (Compf.  revd.,  97,  955 — 956). — When  the  microscope  and 
spectroscope  have  failed  to  detect  hremoglobin  or  haematin,  it  is  not 
advisable  to  rely  on  the  detection  of  fibrin,  as  this  process  is  liable  to 
many  serious  errors.  It  may  be  useful,  however,  to  ascertain  whether 
special  pains  have  been  taken  to  wash  the  suspected  spots.  If  this 
is  the  case,  those  parts  of  the  fabric  will  in  all  probability  retain  a 
small  quantity  of  soap,  and  the  object  of  the  examination  is  to  detect 
this  substance.  A  small  portion  of  the  suspected  cloth  is  heated  with 
water  on  a  watch-glass  at  40"  for  about  two  hours,  care  being  taken 
to  replace  the  evaporated  water.  The  cloth  is  then  squeezed,  and  the 
liquid  evaporated  drop  by  drop  on  a  glass  slip,  and  the  residue 
moistened  with  a  drop  of  a  1  per  cent,  solution  of  potassium  iodide  or 
chloride.  The  same  piece  of  fabric;  is  treated  on  the  watch-glass  with 
a  small  quantity  of  acetic  acid,  and  the  solution  is  carefully  evaporated 
on  the  first  residue  on  the  glass  slip.  A  covei'-glass  is  now  placed 
over  the  residue,  and  glacial  acetic  acid  is  introduced  between  it  and 
the  slip,  and  then  heated  to  boiling.  If  hjematin  is  present,  crystals 
of  the  hydrochloride  will  be  seen.  If  soap  is  present,  yellow  oily 
drops  of  oleic  acid,  and  characteristic  needles  of  margaric  acid  will  be 
visible.  These  needles  are  frequently  more  or  less  contorted,  and  if 
the  amount  of  soap  is  considerable,  they  aggregate,  sometimes  form- 
ing fibrous  bundles,  which  closely  resemble  fibrin  in  appearance.  It 
is  mainly  for  this  reason  that  filaments  of  fibrin  alone,  without  any 
haematin,  cannot  be  regarded  as  proof  of  the  presence  of  blood. 

If  there  is  sufficient  cloth,  another  portion  is  boiled  with  water, 
filtered,  and  the  solution  evaporated  to  dryness  and  ignited  in  a 
platinum  dish.  The  residue  is  moistened  with  water  and  tested  for 
alkali  with  litmus-paper..  C.  H.  B. 

Separation  of  Wheat  Meal  from  Rye  Meal.  By  Kjakske 
(Arch.  Pharm.  [3],  21,  292). — The  meals  are  first  treated  with  very 
dilute  potash  solution  and  allowed  to  stand  for  2-i  hours.  The  liquid 
is  then  decanted,  the  meals  shaken  with  water  and  allowed  to  stand 
for  some  time.  The  largest  starch  granules  are  formed  at  the  bottom 
of  the  vessel,  above  them  a  layer  of  husks  and  small  starch  gi'anules, 
and  above  these  the  smallest  starch  granules.  The  starch  is  removed 
and  the  husks  are  submitted  to  further  examination.         W.  R.  D. 

Chemical  Properties  of  the  Violet  Colouring  Matter  in 
Ergot  and  its  Detection  in  Flour.  By  R.  Palm  (Zeits.  Anal. 
Chem.,  22,  319 — 323). — The  assumption  that  the  violet  colouring 
matter  in  ergot  is  combined  with  alkaline  earths  is  erroneous,  because 
toth  aqueous  and  alcoholic  ammonia  completely  extract  this  colouring 
matter  from  ergot,  and  from  such  ammoniacal  solutions,  the  colouring 
matter  is  wholly  reprecipitated  by  solutions  of  alkaline  earths.  The 
colouring  matter  is  insoluble  in  absolute  alcohol  and  ether,  but  solu- 
ble in  water  and  in  spirit  of  20 — 50  per  cent.  It  gives  a  slate-blue 
precipitate  with  lead  acetate,  which  becomes  rose-red  on  adding  con- 
centrated sulphuric  acid.  Small  proportions  of  ergot  may  be  detected 
in  flour  in   the  following  manner: — The  thoroughly  dried  flour  is 
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digested  at  30 — 40°  with  10 — 15  times  its  weight  of  alcohol  (35 — 40 
pel"  cent.  Tralles.),  to  which  a  few  drops  of  ammonia  have  been 
added.  The  filtered  extract  is  then  completely  precipitated  with  basic 
lead  acetate,  collected,  and,  after  being  well  pressed,  digested  at  a 
gentle  heat  with  a  cold  saturated  solution  of  borax.  In  the  presence  of 
ergot,  the  borax  solution  assumes  a  characteristic  violet  colour  ;  and 
on  adding  concentrated  sulphuric  acid,  the  colouring  matter  is  pre- 
cipitated in  violet  flocks.  In  this  manner,  0"05  per  cent,  of  ergot  can 
be  detected  in  flour.  In  order  to  detect  ergot  in  bread,  the  latter  is 
dried,  pulverised,  and  gently  heated  for  5 — 10  minutes  with  10 — 15 
times  its  weight  of  alcohol  (40  per  cent.).  The  solution  after  being 
filtered  through  charcoal  is  evaporated  nearly  to  dryness  on  the 
water-bath,  and  the  residue  again  extracted  with  alcohol  (40  per 
cent.).  The  extract  is  again  filtered  through  charcoal  and  then  com- 
pletely precipitated  with  normal  or  basic  lead  acetate.  The  quantity 
of  precipitate  serves  as  an  indication  of  the  proportion  of  ergot  in  the 
bread.  Ordinary  ergot  yields  on  an  average  8  per  cent,  of  such  a 
precipitate.  By  this  process  the  author  could  not  detect  less  than 
1  per  cent,  of  ergot  with  certainty.  P.  F.  F. 

Estimation  of  Copaiba  Balsam.  By  H.  Hager  (Arch.  Plmrm. 
[3],  21,  289). — The  Maracaibo  balsam,  which  is  official  in  Germany, 
should  yield  a  clear  solution  when  mixed  with  1|-  volumes  of  alcohol 
of  90  per  cent.  Turbidity  may  indicate  the  presence  of  resin  oil, 
colophony,  gurgun  balsam,  or  fixed  oil.  If  the  solution  remains  clear, 
it  should  be  further  diluted  with  about  1  volume  of  alcohol.  This 
liquid  should  be  very  turbid ;  if  it  is  only  slightly  so,  castor-oil  or 
turpentine-oil  is  present.  Sassafras-oil  cannot  be  detected  in  this 
way.  W.  R.  D. 


Technical    Chemistry. 


Gases  Occluded  by  Coke.  By  F.  H.  Storer  and  D.  S.  Lewis 
{Amer.  Chem.  J.,  4,  409 — 426). — The  only  satisfactory  method  of 
obtaining  the  ga.ses  occluded  by  porous  substances  is  by  heating  in 
the  vacuum  produced  by  means  of  a  Sprengel  pump.  Reichardt's 
method  (Jahresh.,  1866,  53)  does  not  yield  good  results,  and  in  par- 
ticular appears  to  extract  the  occluded  nitrogen  with  much  greater 
readiness  than  the  carbonic  anhydride,  the  figures  for  the  latter 
always  showing  an  enormous  deficiency  in  comparison  with  those 
obtained  by  means  of  the  Sprengel  pump.  It  was  found,  in  general, 
to  be  impossible  to  get  rid  of  all  the  entangled  air  which  clung  to  the 
coke,  either  by  immer.sion  in  water  or  by  subjection  to  a  current  of 
nitrogen.  Numerous  analyses  are  given.  The  figures  quoted  below 
give  the  results  of  heating  at  200°  in  a  vacuum,  after  previous  treat- 
ment with  a  can-ent  of  pure  nitrogen  and  exhaustion  at  the  ordinary 
temperature. 
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A.  Air-dried  coke  from  dwelling  house.  B.  Air-dried  coke  from 
store  house.  C.  Old  coke  from  a  heap  that  had  been  exposed  to  the 
weather  for  three  years  or  more. 

A.  B.  C. 

Carbonic  anhydride    51-46         74-51         60-78 

Oxygen 4-06  042  1-10 

Carbon  monoxide 0-59  1-21  — 

Nitrogen  (by  difference) 43-89         2386  — 

A.  J.  G. 

Glacialin.  By  Besana  (Arch.  Fharm.  [3],  21,  296).— This  sub- 
stance,  which  is  used  as  an  antiseptic,  consists  of  18  parts  of  boric 
acid,  9  parts  of  borax,  9  parts  of  sugar,  and  6  parts  of  glycerol. 
Another  antiseptic  called  Glacialin-salt  is  entirely  boric  acid. 

W.  R.  D. 

Extraction  of  Perfumes  and  Essential  Oils.  By  L.  Naudin 
{Fharm.  Journ.  [3],  14,  44 — 48). — This  paper  contains  an  account  of 
the  various  processes  which  have  been  proposed  for  the  extraction  of 
perfumes  and  essential  oils  from  plants,  and  the  disadvantages  which 
accompany  their  use.  The  author  describes  in  detail  a  process  which 
he  has  successfully  applied  for  the  isolation  of  perfumes  in  a  great 
state  of  purity.  The  plants,  &c.,  are  extracted  in  a  vacuum  by 
solvents  of  very  low  boiling  point,  such  as  butane,  pentane,  methyl  and 
ethyl  chlorides,  and  light  petroleum,  Avithout  the  aid  of  heat.  A 
diagram  of  the  apparatus  employed  is  given  in  the  paper.  The  per- 
fumes obtained  in  this  way  are  not  contaminated  by  any  foreign 
odour,  and  are  not  liable  to  spontaneous  alteration,  because  they  are  not 
associated  with  other  constituents  of  the  plants  which  in  decomposing 
destroy  the  characteristic  odour. 

By  the  use  of  a  mixture  of  butane  and  pentane,  the  author  has 
been  able  to  obtain  the  distinctive  odour  from  roasted  coffee,  and  also 
from  different  kinds  of  tea,  toasted  bread,  human  skin,  &c.  The  time 
of  day  at  which  a  flower  is  collected  has  an  appreciable  influence  on 
the  perfume  which  is  subsequently  obtained  :  thus,  the  pink  only 
yields  its  perfume  when  collected  two  or  three  hours  after  exposure 
to  sunlight,  and  false  acacia  gives  a  different  perfume  when  gathered 
in  the  morning,  midday,  or  evening.  The  author  considers  that  in 
many  essential  oils  the  hydrocarbon  is  not  the  source  of  the  perfume, 
neither  is  the  fat  of  many  aromatic  fatty  oils,  but  that  these  sub- 
stances hold  in  solution  a  minute  quantity  of  some  highly  odorous 
compound  which  has  not  yet  been  isolated.  W.  R.  D. 

Formic  Acid  in  Rum.  By  E.  List  (Arch.  Pharm.  [3],  21,  290). 
— The  author  has  tested  diff'erent  specimens  of  rum  by  neutralising 
-with,  soda,  evaporating  to  dryness,  dissolving  the  residue  in  water, 
and  then  distilling  under  diminished  pressure,  after  acidifying  with 
dilute  sulphuric  acid.  The  distillate  powerfully  reduced  silver  nitrate 
solution,  from  which  it  is  inferred  that  formic  acid  was  present  in  the 
rum,  having  been  produced  during  the  fermentation  of  the  cane-sugar 
molasses.  W.  R.  D. 
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Colour  Mordants  for  Wood.     (Dingl.  polyt.  J.,   249,  143.) — 

Godeft'roy  criticises  the  eiToncous  statements  found  in  books  con- 
cerning' wood  mordants,  and  recommends  the  following  process  for 
obtaining  a  red  colour  on  wood  : — A  solution  of  potassium  thiocyanate 
is  prepared  and  the  wood  immersed  therein,  after  which  it  is  dried 
and  painted  with  a  solution  of  a  ferric  salt.  Potassium  ferrocyanide 
and  cupric  sulphate  or  uranium  acetate  give  brown  tints.         D.  B. 

Novelties  in  Calico  Printing.  (Dlngl.  pohjL  J.,  249,  35 — 37.) 
— In  the  Bulletin  de  Rouen,  1882,  577,  Blondel  discusses  the  use  of 
bismuth  sulphide  in  calico  printing.  Naquet's  patents  for  the  appli- 
cation of  this  substance  in  dyeing  hair  are  published  in  the  Moniteur 
Sclent Ifique  (September,  1882).  On  account  of  its  high  price,  bismuth 
is  of  but  little  use  in  dyeing  and  printing.  Naquet's  solution  is 
colourless ;  the  bleached  cotton  steeped  therein  and  subsequently 
dried  at  25°  to  30°  gradually  developes  a  light  chestnut-brown  colour, 
which,  when  steamed,  changes  to  chocolate  brown.  By  treating  the 
steamed  fabric  with  a  weak  solution  of  sodium  thiosulphate,  a  still 
darker  shade  is  produced.  These  colours  resist  extreme  soaping. 
Naquet  uses  the  following  mixture  : — 100  parts  bismuth,  280  nitric 
acid,  75  tartaric  acid,  O'OG  ammonia,  and  75  sodium  thiosulphate. 

Balanche  prepares  a  manganese  brown  in  the  following  manner  : — 
He  found  that  by  mixing  a  solution  of  potassium  dichromate  with 
manganous  chloride,  no  precipitate  is  obtained  ;  whilst  by  substituting 
the  normal  salt  for  the  dichromate  a  copious  precipitate  is  formed. 
Based  on  this  reaction,  a  printing  colour  was  prepared,  which  consists 
of  a  mixture  of  potassium  dichromate,  manganous  chloride,  and 
sodium  acetate.  On  warming  the  solution,  the  sodium  acetate  suffers 
decomposition,  the  dichromate  is  neutralised,  and  the  above-mentioned 
precipitate  formed  on  the  fibre.  The  following  proportions  are  used  : — ■ 
18U  grams  of  potassium  dichromate,  850  water,  150  wheaten  starch, 
210  manganous  chloride,  and  210  sodium  acetate  solution  (IG'' B). 
After  steaming,  a  dai"k-brown  colour  is  obtained,  which  resists  soaps 
and  does  not  attack  the  fibre.  D.  B. 

Incombustible  Paper  and  Colours.  By  G.  Meyer  (Ghem. 
News,  48,  lG-4). — Samples  of  the  author's  incombustible  paper,  printed 
with  his  incombustible  colours,  were  submitted  to  the  heat  of  a  muffle 
furnace  and  to  an  air-gas  burner ;  the  colours  retained  their  brilliancy, 
and  the  paper  its  flexibility,  suffering  but  a  slight  alteration  of  tex- 
ture. D.  A.  L. 

Preparation  of  Waterproof  Materials.  (Divgl.  poh/t.  J.,  249, 
14.3.) — Hitherto  it  has  been  the  practice  to  pass  the  tissues  after 
treatment  with  linseed  oil  or  similar  oils  over  press  cylinders.  York 
proposes  to  use  scraping  knives,  the  result  being  the  removal  of  all 
superfluous  oil,  without,  however,  expressing  the  oil  within  the  pores 
of  the  tissues.  D.  B. 

Preparation  of  Artificial  Stone.  (Dingl.  polyt.  J.,  249,  142.) — 
Fur  rendering  stone  impervious  to  water,  Michelet  and  Tcscher  pro- 
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pose  to  treat  artificially  dried  or  burnt  stone,  consisting  of  caustic 
lime  and  clay,  with  tai',  asphalte,  or  similar  substances,  according  to 
the  process  desci-ibed  by  Berkel  for  obtaining  hard  and  weatherproof 
stone. 

For  the  preparation  of  blocks  for  artificial  stone  and  stucco, 
Poestges  mixes  gypsum  with  sand  and  lime  slaked  with  alum  water, 
and  moistens  the  dry  powder  with  glue  solution  and  acetic  acid.  No 
sand  is  used  when  the  blocks  are  employed  for  stucco.  The  latter  can 
he  painted  with  oil  colours.  When  these  are  not  to  be  used,  a  coating, 
obtained  by  mixing  concrete  mortar  with  dilute  acetic  acid,  is  laid  on. 
For  colouring  walls  evenly,  the  paint  is  made  up  with  dilute  acetic 
acid  and  sulphuric  acid,  which  causes  the  colour  to  penetrate  more 
deeply. 

Arnold  recomruends  to  prepare  bricks  filled  with  coal-ash  in  the 
following  manner : — The  plastic  clay  is  formed  into  the  shape  of  a 
box,  into  the  interior  of  which  a  measured  quantity  of  ash  is  intro- 
duced, and  the  whole  covered  with  a  layer  of  clay.  A  few  air-holes 
are  made  into  the  bricks,  so  that  on  heating  the  unburnt  parts  of  the 
coal-ash  burn  away. 

For  the  preparation  of  artificial  grindstone,  flooring  slabs,  &c., 
Simon  and  Petit  fuse  together  a  mixture  of  asphalt,  sulphur,  and 
gumlac,  and  add  a  certain  amount  of  mineral  powder.  The  mass  is 
then  formed  into  blocks  by  subjecting  it  to  hydraulic  pressure. 

Borchert  presses  plastic  letters  and  numbers  out  of  tripoli  mixed 
with  borax  and  alum,  after  which  the  letters  are  boiled  in  linseed 
varnish  and  dried. 

For  the  purpose  of  manufacturing  porous  grindstones  of  porcelain, 
according  to  Buchholz  and  Neddermann,  cork  cuttings  are  dried 
thoroughly  and  ground.  They  are  then  soaked  in  water,  which 
causes  them  to  swell  strongly,  and  mixed  with  the  porcelain  clay.  As 
it  dries,  the  cork  shrivels  up,  so  that  on  burning  irregularly  formed 
pores  are  left  which  impart  to  the  stone  a  good  grinding  surface. 

D.  B. 

Refining  of  Shellac.  By  E.  L.  A^•DES  (ArcJi.  Pharm.  [y],  21, 
291). — The  crude  shellac  is  refined  in  the  following  way : — 1-^  kilos,  of 
soda  are  dissolved  in  45  litres  of  water  contained  in  a  small  boiler  or 
kettle;  5  kilos,  of  the  crude  shellac  are  added  in  small  quantities  at  a 
time.  This  tui'bid  solution  has  the  characteristic  odour  of  shellac 
and  a  violet- red  colour.  The  liquid  is  boiled  for  a  few  minutes,  and, 
while  hot,  a  wooden  aii'-tight  cover  is  cemented  on  the  vessel.  When 
the  liquid  is  quite  cold,  the  cover  is  removed,  and  the  thin  cake  of  fat 
which  is  found  on  the  surface  is  separated.  The  solution  is  filtered 
through  linen,  the  clear  filtrate  slowly  decomposed  with  dilute  sul- 
phuric acid,  and  the  resulting  shellac  washed  with  water  until  no  acid 
reaction  remains.  The  washed  resin  is  now  pressed  and  melted  in 
boiling  water,  when  it  can  be  shaped  with  the  fingers.  This  shellac 
is  cooled  in  water  containing  glycerol,  and,  when  hard,  is  dried.  The 
refined  shellac  forms  yellowish-white  glistening  tufts  or  bars  which, 
when  dry,  are  yellowish-brown ;  it  should  entirely  dissolve  in  alcohoTT" 

W.  R.  D. 
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Absorption  Spectrum  of  Blood  in  the  Violet  and  Ultra- 
violet. By  J.  L.  SoRKT  (Gompt.  rend.,  97,  1269— 1270).— With  a 
layer  of  10  mm.  of  a  O'l  per  cent,  solutiou  of  blood,  the  absorption 
band  in  the  violet  is  very  distinct,  and  occupies  about  half  the  interval 
between  G  and  H,  its  centre  being  at  h.  The  ultra-violet  i^ays  are 
not  absorbed.  With  a  0"l(5u  percent,  solution  the  band  fills  the  entire 
space  between  G  and  H,  and  the  region  beyond  H  is  darkened ;  and 
with  a  0"25  per  cent,  solution  the  band  extends  beyond  both  G  and  H, 
and  there  is  considerable  absorption  in  the  ultra-violet.  The  band  in 
the  violet  extends  as  far  as  the  magnesium  line  X  :=  383;  there  is  a 
maximum  of  transparence  at  Cd  9,  then  a  band  at  Cd  12,  probably 
due  to  hgemaglobin,  a  maximum  of  transparence  at  the  magnesium 
line  X,  =  309;  then  another  band,  evidently  due  to  serum,  at  Cd  17, 
and  another  maximum  of  transparence  at  Cd  18,  beyond  which  the 
absorption  gradually  increases  to  the  end  of  the  spectrum.  The 
nnmerical  results,  however,  vary  considerably  with  different  samples 
of  blood. 

When  blood  is  treated  with  carbonic  oxide,  the  band  in  the  violet  is 
slightly  displaced  towards  the  more  refrangible  end,  and  there  is  less 
absorption  in  the  ultra-violet  than  with  a  solution  of  oxygenated  blood 
of  the  same  strength.  In  the  ultra-violet  the  magnesium  line  \  = 
383  undergoes  less  absorption,  and  the  succeeding  band  is  also  slightly 
displaced  towards  the  more  refrangible  end.  C.  H.  B. 

Crossed  Dispersion  of  several  Rhombic  Substances.     By  G. 

Wtrouboff  (Jahrb.  f.  Min.,  1884,  1,  Ref.,  4 — 6). — -From  the  optical 
examination  of  a  large  number  of  rhombic  bodies,  the  author  found 
in  (K,NH4)C406  +  4HoO  and  in  the  sodium  ammonium  sulphate 
and  chromate,  (Na,NH4)S04  +  2H,0  and  (Na,NH4)Cr04  +  2H2O, 
optical  anomalies  similar  to  those  observed  by  Des-Cloizeaux  and 
Mallard  (Jahrb.  f.  Min.,  1883,  1,  358)  in  prehnite,  which  he  explains 
in  the  same  way,  although  pseudo-symmetrical  axes  for  these  salts 
could  not  be  fully  established.  B.  H.  B. 

Chemical  Action  of  Light :  Decomposition  of  Oxalic  Acid  by 
Ferric  Chloride.  By  G.  Lkmoixk  {Compt.  rend.,  97,  1208—1212).— 
Solutions  of  ferric  chloride  and  oxalic  acid  containing  a  gram-molecule 
of  the  respective  substances  per  litre  were  mixed  in  different  proportions 
and  exposed  to  light  under  comparable  conditions,  the  carbonic  anhy- 
dride which  was  given  off  being  collected  over  glycerol  and  measured. 
Decomposition  takes  place  in  accordance  with  the  equation  Fe2Ci6  + 
H,C,04  =  2FeCL  +  2HC1  +  2CO2  (Marchand;  Jodin).  Tlie  rate  at 
which  decomposition  takes  place  depends  on  the  intensity  of  the  light. 
For  a  given  intensity,  it  is  at  first  almost  uniform,  but  when  about  half 
the  total  quantity  of  carbonic  anhydride  has  been  given  off,  the  rate 
of  decomposition  gradually   diminishes.       The  gieater  the  volume  of 
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the  liquid,  the  longer  of  course  is  the  time  before  decomposition 
slackens.  When  the  two  solutions  ai'e  separately  exposed  to  light  for 
several  hours  and  then  mixed,  decomposition  takes  place  more  rapidly 
than  if  the  solutions  had  not  been  previously  insolated.  Other  condi- 
tions being  equal,  dilution  with  water  increases  the  rate  of  change, 
an  effect  which  may  be  due  either  to  the  partial  decomposition  of  the 
ferric  chloride  by  the  water,  or  to  a  diminution  in  the  absoi-ptive 
effect  of  the  ferric  chloride  due  to  dilution.  When  ferric  chloride  is 
in  excess,  less  gas  is  given  off  than  when  the  two  substances  are 
present  in  equivalent  proportions;  a  similar  effect  is  produced  by 
adding  ferrous  chloride  to  the  mixed  solution.  An  excess  of  oxalic 
acid  exerts  an  effect  similar  to  that  produced  by  dilution. 

Water  exerts  little  or  no  absorptive  effect  on  the  waves  which 
bring  about  the  reaction,  but  a  screen  of  ferric  chloride  solution 
almost  entirely  prevents  the  decomposition.  C.  H.  B. 

Electrochemical  Energy  of  Light.  By  F.  Griveaux  (Comjit. 
rend.  97,  11"23 — 1125). — The  author  has  investigated  the  effect  of 
variations  in  the  different  conditions  on  the  electromotive  force 
developed  by  the  action  of  light.  His  results  will  be  published  subse- 
quently. C.  H.  B. 

Position  of  Amalgams  of  Zinc  and  Cadmium  in  Electro- 
potential  Series.  By  W.  L.  Robb  (Wied.  Ann.,  20,  798— 8 U).— 
The  researches  of  Poggendorff  have  established  that  the  amalgams  of 
zinc  tin,  and  lead  in  a  sulphuric  acid  cell  are  electropositive  to  the 
non-amalgamed  metal.  On  the  other  hand,  the  amalgams  of  iron  and 
cadmium  under  the  same  conditions  are  electronegative  to  the  pure 
metal.  Henrici,  on  further  study  of  this  phenomenon,  was  led  to 
attribute  it  to  some  secondary  reaction. 

This  memoir  contains  a  detailed  account  of  some  experiments  on 
the  electric  relation  between  zinc  or  cadmium,  and  their  respective 
amalgams,  when  introduced  into  dilute  acids  or  solutions  of  salts  of 
these  metals.  The  E.M.F.  set  up  was  measured  by  Du  Bois-Reymond's 
modiiication  of  Poggeudorff's  compensation  method,  a  Daniell's  cell 
being  used  as  the  constant.  Chemically  pure  zinc  was  obtained  by  an 
electrolytic  deposition  on  a  stick  of  wax,  which  was  subsequently 
removed.  The  zinc  sulphate  into  which  the  plates  of  pure  and 
amalgamed  metal  was  introduced  was  kept  neutral  by  the  presence  of 
zinc  carbonate.  The  results  of  the  experiments  show  that  amalgamated 
and  pure  zinc,  in  zinc  sulphate  solution,  only  give  a  difference  of 
potential  equal  to  yo^o^  Daniell,  and  if  the  solution  be  kept  perfectly 
neutral,  this  difference  becomes  infinitesimally  small.  But  amal- 
gamated zinc  is  electropositive  to  the  pure  metal  when  immersed  in 
dilute  acids,  although  this  result  is  principally  to  be  attributed  to  the 
formation  of  the  salt  of  the  metal  on  the  surface  of  the  zinc  plate. 

In  the  case  of  cadmium  the  amalgamated  metal  is  electro-negative  to 
the  pure  metal  in  cadmium  sulphate  solution  ;  the  difference  of  poten- 
tial, immediately  after  the  amalgamation,  is  about  005  Daniell,  but  it 
diminishes  with  the  time  of  contact,  until  a  certain  limit  is  I'eached. 

V.  H.  V. 
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Difference  of  Potential  of  the  Electric  Layers  of  Two 
Liquids  which  are  in  Contact.  By  E.  Bichat  and  R.  Blondlot 
(Conipt.  rend.,  97,  1293 — 1295). — The  authors  determine  the  elec- 
trical differences  between  two  liquids,  by  determining  the  difference 
between  each  of  them  and  a  standard  liquid  consisting  of  a  solution 
of  1  part  of  sodium  sulphate  in  24  parts  of  water.  The  electrical 
differences  between  liquids  are  much  more  constant  than  those 
between  two  metals,  or  between  a  metal  and  a  liquid.  This  is  proba- 
bly due  to  the  fact  that  liquids  do  not,  like  solids,  retain  modifications 
of  structure  caused  by  external  forces.  It  would  seem  that  the  differ- 
ences between  two  liquids  are  not  affected  by  variations  of  tempera- 
ture much  greater  than  those  which,  take  place  in  an  ordinary 
laboratory.  C.  H.  B. 

Electrochemical  Researches  on  Nitrogen.  By  G.  S.  Johnson 
(Chem.  Neu-s,  48,  253—257  and  264— 268).— The  author  confirms 
the  results  of  Thenard  and  of  Berthelot  as  to  the  formation  of 
ammonium  nitrite  by  the  action  of  the  silent  discharge  on  nitrogen  gas 
in  presence  of  aqueous  vapour.  He  is  of  opinion  that  to  render  the 
nitrogen  active,  the  gas  must  be  perfectly  dry  and  the  electricity  of  high 
tension.  The  author  has  tried  various  experiments  with  nitrogen  and 
hydrogen;  with  nitrogen,  hydrogen,  and  oxygen  ;  and  with  hydrogen 
and  air  in  the  Grove's  gas  battery.  The  effect  of  the  silent  discharge 
on  tubes  of  nitrogen  in  the  gas  battery  circuit  has  also  been  studied, 
when  the  nitrogen  is  found  to  combine  completely  with  hydrogen  in 
proportion  of  1  vol.  to  3  vols.  These  results  and  others  in  which 
currents  were  observed  between  nitrogenised  and  hydrogenised 
platinised  plates,  the  nitrogen  in  the  platinised  plates  existing  appa- 
rently in  an  electronegative  condition,  are  brought  forward  by  the 
author  as  evidence  of  the  duality  of  nitrogen.  Other  conclusions 
arrived  at  are  that  nitrogen  and  hydrogen  can  generate  currents  in 
Grove's  gas  battei-y  which  are  inversely  proportional  to  the  internal 
resistance.  The  hydrogen  always  contracts,  but  if  tlie  external  resist- 
ance is  great,  and  the  internal  small,  the  volume  of  the  nitrogen 
increases,  but  there  is  no  combination  between  the  nitrogen  and 
hydrogen.  When  the  internal  and  external  resistance  is  reduced  to 
a  minimum,  combination  takes  place,  and  the  hydrogen  contracts 
much  more  rapidly  than  the  nitrogen  expands.  Ammonia  has  been 
found  in  the  acid  over  which  air  and  hydrogen,  and  nitrogen  and 
hydrogen  have  been  observed  to  contract.  D.  A.  L. 

Production  of  very  Low  Temperatures.  By  L.  Cailletei 
(Compt.  rend.,  97,  1115 — 1117). — The  production  of  low  temperatures 
by  allowing  a  jet  of  liquid  ethylene  to  play  upon  the  object  to  be 
cooled,  necessitates  the  use  of  large  quantities  of  liquid  ethylene,  and 
can  only  be  carried  on  discontinuously.  The  author  has  therefore 
constnicted  an  apparatus  by  means  of  which  very  low  temperatures 
can  be  maintained  for  any  length  of  time,  the  same  ethylene  being 
used  over  and  over  again.  It  consists  of  a  copper  tube  bent  in  the 
form  of  a  helix,  and  enclosed  in  a  steel  cylinder,  beyond  which  the 
ends  of  the  tube  project.     Two  tubes  communicate  with  the  inside  of 

2  d  2 
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the  cylinder  and  are  attached  to  it  by  screw-nuts.  One  of  these  tubes 
is  connected  with  the  exhaust  valve  of  the  author's  pump,  by  means 
of  which  an  almost  perfect  vacuum  can  be  obtained  ;  the  other  is  con- 
nected with  a  reservoir  containing  liquid  ethylene  condensed  by  the 
pump  and  cooled  by  means  of  methyl  chlorides.  The  liquid  ethylene 
issues  from  the  second  tube  through  a  stopcock  of  special  construc- 
tion, expands  into  the  vacuum,  and  is  removed  through  the  first  tube 
to  the  pump,  by  which  it  is  again  condensed  and  sent  back  through 
the  apparatus.  The  substance  to  be  cooled  is  contained  in  the  copper 
helix  enclosed  in  the  cylinder.  By  means  of  this  apparatus  the 
author  hopes  to  obtain  large  quantities  of  liquid  oxygen,  and  then 
to  use  this  liquid  oxygen  for  the  condensation  of  hydrogen. 

C.  H.  B. 

Heats  of  Formation  of  Lead  Oxychlorides  and  Oxybromides. 
By  G.  Andre  {Cowpt.  reud.,  97,  1302— 1803).— The  oxychlorides 
and  oxybromides  were  obtained  by  precipitating  a  solution  of  the 
haloid  salt  with  the  requisite  amount  of  potassium  hydroxide.  The 
precipitates  were  completely  dried,  and  then  treated  in  a  calorimeter 
with  hydrochloric  acid  satui^ated  with  lead  chloride,  or  hydrobromic 
acid  satui-ated  with  lead  bromide,  as  the  case  might  be.  The  results 
■were  as  follows  : — 

PbO  anhydrous    +  PbCL  anhydrous,  develops    +     ido'2  cal. 
2PbO        \,  +  PbCU  „  „  +     9-24    „ 

3PbO         „  +  PbCL  „  „         +  10-60    „ 

PbO         „  +  PbBrj  „  „  +     4-00    „ 

2PbO         „  +  PbBr.,  „  „         +     6  06    „ 

BPbO         „  +  PbBrj          „  „         +     8-40    „ 

The  addition  of  each  equivalent  of  lead  oxide  develops  approxi- 
mately 2  cals.  C.  H.  B. 

Melting  Points  of  Nitrates.  By  E.  Macmex^  (Covipf.  rend.,  97, 
1215 — 1218.  See  also  this  vol.,  p.  3). — Barium  nitrate  is  decomposed 
when  heated  alone,  but  it  can  be  fused  with  sodium  nitrate  without 
undergoing  decomposition.  If  the  two  salts  are  mixed  in  equivalent 
proportions,  there  is  no  considerable  reduction  of  the  melting  point, 
hut  when  they  are  present  in  equal  proportions  the  mixture  solidifies 
at  322 — 288°,  whereas  the  calculated  melting  point  is  374°,  that  of 
barium  nitrate  being  assumed  to  be  450^^. 

Lead  nitrate  can  also  be  fused  wnth  an  equal  weight  of  sodium 
nitrate  without  underg-oing  decomposition,  the  fused  mass  forming  a 
very  transparent  liquid.  This  mixture  solidifies  at  282°,  the  calculated 
melting  point  being  374°,  that  of  lead  nitrate  being  taken  as  450''. 
A  mixture  of  enual  weights  of  lead,  sodium,  and  potassium  nitrates 
melts  to  a  liquid  'hich  is  not  so  transparent  as  the  mixture  of  had 
and  sodium  nitrate  only.  It  solidifies  at  259°,  the  calculated  melting 
point  being  358°. 

Ammonium  nitrate  when  heated  alone  melts  at  153°,  and  solidifies 
at  135° ;  it  begins  to  decompose  at  212°  under  a  pressure  of  760  mm 
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If,  however,  a  mixture  of  sodium  and  potassium  nitrates  in  equal  or 
equivalent  proportions  is  fused  and  a  quantity  of  ammonium  nitrate 
equal  to  that  of  either  of  the  other  nitrates  is  thrown  into  it,  the 
ammonium  nitrate  melts  without  decomposition,  and  the  mixture 
forms  a  limpid,  very  transparent  liquid,  which  deposits  crystals  at 
144°,  but  appears  to  have  a  definite  melting  point  at  136 — 137°,  the 
calculated  melting-  point  being  259°.  Even  when  the  quantity  of 
ammonium  nitrate  is  equal  to  that  of  the  other  two  salts  together, 
fusion  still  takes  place  readily,  and  the  mixture  has  a  very  definite 
melting  point  at  122°,  the  calculated  temperature  being  233°.  If 
equal  Aveights  of  sodium  and  ammonium  nitrates  are  finely  powdered 
and  intimately  mixed,  and  thrown  in  small  quantities  at  a  time  into  a 
heated  crucible,  the  mixture  melts  to  an  almost  transparent  liquid 
without  any  decomposition  or  evolution  of  any  vapours  of  the  ammo- 
nium salt.  The  liquid  deposits  crystals  at  135°,  but  appears  to  have 
a  definite  melting  point  at  1145°,  the  calculated  temperature  being 
225"5°.  This  mixture  may  be  used  as  a  bath  for  temperatures  about 
120 — 125° ;  vapoui^s  of  ammonium  nitrate  are  not  given  off  below 
200''.  A  mixture  of  equal  weights  of  potassium  and  ammonium 
nitrates  does  not  melt  quite  so  readily.  If  the  salts  are  not  very 
finely  powdered,  there  is  a  loss  of  5 — 10  per  cent,  of  animonium 
nitrate.  This  mixture  melts  at  about  230°,  the  calculated  tempera- 
ture being  240°. 

Manganese  nitrate  is  easily  decomposed  when  heated  alone,  but  can 
be  fused  without  decomposition  in  a  mixture  of  sodium  and  ammo- 
nium nitrates.  The  mixture  of  the  three  salts  may  be  heated  to  140° 
without  any  manganese  dioxide  being  formed.  The  fused  mass  cools 
to  76"'  without  completely  solidifying,  and  if  the  manganese  nitrate 
is  perfectly  dry,  it  remains  liquid  even  at  15"". 

Strontium  nitrate  can  in  a  similar  manner  be  fused  with  its  own 
weight  of  a  mixture  of  sodium  and  potassium  nitrates  without  altera- 
tion. The  fused  mixture  solidifies  between  295°  and  214°.  In  the 
process  of  fusion,  a  small  quantity  of  oxygen  is  given  off,  but  no 
nitrogen  oxides  are  evolved,  and  the  weight  of  the  salts  is  not 
diminished. 

It  is  evident  that  oil-baths  can  be  conveniently  replaced  by  mixtures 
of  alkaline  and  other  nitrates.  C.   H.  B. 

Note  hy  Abstractor. — Veley  (Trans.,  1883,  p.  374)  gives  the  melting 
point  of  ammonium  nitrate  as  159°,  and  the  point  at  which  decompo- 
sition begins  as  186°. — C.  H.   B. 

Pressure  of  Mercury  Vapour  at  Ordinary  Temperatures. 
By  H.  McLkod  (Cheni.  Neivs,  48,  251). — The  vapour- tension  of 
mercury  at  20°  C.  is  given  by  Hagen  (Ann.  I'liys.  Cham.  [2],  16, 
610)  as  0021  mm.,  by  Hertz  {ibid.,  17,  193)  as  00013,  and  now 
by  the  author  as  0"00574  mm.  In  one  of  the  author's  experiments,  a 
glass  tube,  14  mm.  diameter,  filled  with  freshly  distilled  mercury,  was 
suspended  in  a  flask,  1'9  litre  capacity,  which  was  covered  with  a 
greased  glass  plate,  and  exposed  to  the  ordinary  temperature  for  nine 
days.      A  small  quantity  of  boiling  nitric  acid  was  then  poured  in, 
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which  after  some  time  was  neutralised  with  ammonia,  acidified  with 
hydrochloric  acid,  and  treated  with  hydrogen  sulphide.  The  brown 
coloration  thus  produced  was  compared  with  a  standard,  from  which 
the  mercury  vapour  present  in  the  flask  was  assumed  to  be  0' 00009 
gram.  In  another  experiment  a  tube  of  24  mm.  diameter  was  em- 
ployed, and  after  exposure  for  a  month,  the  mercury  found  was 
0-00012  gram;  which  calculated  out  gives  the  above  tension  (0-00574 
mm.).  D-  A.  L. 

Molecular  Volmne  of  Liquid  Substances.  By  R.  Schiff 
(Annalen,  220,  278— 334).— In  a  previous  paper  (Abstr.,  1883, 1044), 
the  author  gave  the  results  of  the  determinations  of  the  molecular 
volumes  of  a  number  of  liquids.  The  present  communication  is  chiefly 
taken  up  with  the  discussion  of  the  conclusions  to  be  drawn  from  these 
results. 

In  the  first  place,  the  author  calls  attention  to  the  considerable 
differences  between  his  observed  numbers  and  those  calculated  by 
Kopp,  and  points  out  that  these  differences  are  due  to  the  fact  that 
when  Kopp  published  his  researches,  little  was  known  of  the  isomerism 
of  chemical  bodies  and  of  its  influence  on  their  physical  properties. 
Kopp's  atomic  constants  were  therefore  the  means  of  his  various  ex- 
perimental numbers,  whereas  the  author  now  shows  that  although 
the  atomic  volumes  of  the  elements  ai^e  constant  for  similarly  con- 
stituted compounds  {i.e.,  members  of  a  homologous  series,  &c.),  those  of 
multivalent  elements  vary  when  the  mode  of  combination  differs  (i.e., 
between  isomeric  compounds,  and  series,  &c.). 

In  his  comparison  of  results,  the  author  uses  the  terms  normal  and 
secondary,  with  the  usual  meaning  in  the  fatty  series,  but  in  the 
aromatic,  he  calls  those  bodies  normal  which  contain  only  one  side 
chain,  secondary  those  with  two  side  chains,  &c.  In  the  fatty  series, 
the  normal  hydrocarbons — which  have  a  higher  boiling  point — show 
a  smaller  density  and  higher  molecular  volume  than  the  corresponding 
secondary  compounds.  In  the  aromatic  series,  the  normal  hydrocar- 
bons— with  a  lower  boiling  point — show  a  greater  density  and  smaller 
molecular  volume  than  the  secondary.  The  author  therefore  con- 
cludes that  to  get  satisfactory  results,  normal  compounds  of  the  fatty 
series  must  be  compared  with  secondary  aromatic  bodies  and  secondary 
fatty  bodies  with  normal  aronjatic.  Acting  on  this  plan,  the  vol. 
Co  =  vol.  H4  in  comparable  bodies.  As  the  resialt  of  a  comparison  of 
alkyl  salts  of  the  fatty  acids,  the  author  concludes  that  "  The  mole- 
cular volumes  of  isomeric  and  analogously  constituted  ethers  are 
greater  the  smaller  the  number  of  carbon-atoras  in  the  acid-radical, 
;  nd  the  greater  that  number  is  in  the  alcohol-radical."  This  result 
combined  with  Linnemann's  similar  deduction  in  regard  to  boiling 
points,  may  be  expressed  as  follows  : — "  Of  isomeric  bodies  composed 
of  carbon  and  hydrogen,  or  of  carbon,  hydrogen,  and  oxygen,  the  one 
po'-sessing  the  highest  boiling  point  has  also  the  greatest  molecular 
volume." 

On  comparing  the  three  compounds — 
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1.  Diisobutyl,  CgH.g Vol.  =  184-5 

2.  Caprjlene,  QHie    Vol.  =  177-22 

3.  Ethyl- benzene,  CEio    Vol.  =  138-95, 

■we  have  between  1  and  2  a  difference  of  2H,  between  1  and  3  of  8H. 
The  difference  in  vol.  between  1  and  3  is  45-55  for  8H,  and  if  tho 
difference  were  regular,  the  vol.  of  2  should  be  173-12  or  4-08  less 
than  found.     Similarly  with  the  three  compounds — 

1.  formal  hexane,  CeHu   ....      Vol.  =  139-7 

2.  Diallyl,  CsHk Vol.  =  125*82 

3.  Benzene,  CsH,    Vol.  =    95-94 

the  observed  vol.  of  2  is  8'00  greater  than  the  number  as  calculated 
from  1  and  3  should  be.  But  in  the  first  instance  (caprylene)  we 
liave  one  double-linking,  in  the  second  (diallyl)  hoo,  and  in  all  other 
similar  cases  the  presence  of  a  double-linking  always  raises  the  mole- 
cular volume  about  4.  From  these  results  the  author  is  led  to  believe 
that  the  so-called  double-linking  in  unsaturated  and  in  aromatic 
compounds  cannot  be  of  a  similar  nature.  He  is  inclined  to  consider 
this  fact  as  an  argument  against  Kekule's  formula  for  benzene,  and  in 


favour  of  the  formula   /xr 

\y 

From  the  fact  that  the  unsaturated  compounds  occupy  a  larger 
relative  molecular  volume  than  the  saturated,  he  contends  with 
Briihl  that  the  linking  in  the  former  case  is  not  so  much  a  double 
as  a  looser  linking  than  that  in  the  latter,  and  that  ethylene  for 
instance    would    be    more    accurately   represented    by  the    formula 

CHj CHo  than  by  the  formula  CH2  '.  CHj.     The  same  is  the  case 

with  oxygen.  When  oxygen  is  linked  to  one  atom  of  carbon  only 
(in  aldehydes,  &c.),  it  has  a  much  larger  molecular  volume  than  when 
it  is  linked  to  two  carbon-atoms  or  one  carbon-  and  one  hydrogen- 
atom;    and     he     therefore    suppoi'ts    the    formulae   CH3 — CH 0 

PIT 
and  i"     ^         for  acetaldehyde  and  acetic  acid  respectively.    The 

HO— C 0 

actual  value  of  C  seems  to  vary  between  8  and  13,  of  0  between  56 
and  19.     Hydrogen  has  a  constant  volume  5-6. 

In  conclusion,  the  author  gives  the  following  as  a  very  brief  sum- 
mary of  the  most  important  results  of  his  work  : — 

1.  The  specific  volumes  of  carbon  and  oxygen  are  variable,  their 
variation  depending  on  that  of  the  linking  of  the  atoms. 

2.  The  presence  of  a  so-called  double-linking  always  increases  the 
molecular  volume.     This  increase  is  4  units  for  each  double-linking. 

3.  The  benzene-ring  cannot  contain  any  so-called  double-linkings. 

4.  There  are  no  double-linkings.  Where  they  have  hitherto  been 
thought  to  exist,  the  linking  is  looser  than  in  other  cases  ;  or  in  other 
words,  a  greater  space  exists  between  two  atoms  thus  said  to  be 
doubly-linked,  than  in  the  normal  state. 

The  following  additional  experimental  results  have  been  obtained 
since  the  last  communication  : — 
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Ether,  Et,0 106-24 

Propyl  formate,  H.COOPr 10873 

Isobutyl  propionate,  Et.COOBu^ 178-54 

Methyl  butyrate,  Pr.COOMe 126-85 

Methyl  isobntyrate,  Pr^COOMe    126-48 

Propyl  butyrate,  PrCOOPr    173-85 

Propyl  isobutyrate,  Pr^COOPr 174-20 

Isobutyl  butyrate,  PrCOOBa^ 197-66 

Isobutyl  isobutyrate,  Pr^COOBu^ 198-20 

Methyl  valerate,  BuCOOMe 148-82 

Ethyl  valerate,  BuCOOEt 17299 

Propyl  valerate,  BuCOOPr    19682 

L.  T.  T. 

Dissociation  of  Ammonium  Carbonate  in  Presence  of  an 
Excess  of  one  of  its  Elements.  By  Isambert  {Gnmijt.  rend.,  97, 
1212 — 1215). — The  author  has  determined  the  tensions  of  mixtures  of 
ammonium  carbamate  with  varying  proportions  of  carbonic  anhydride 
or  ammonia  at  temperatures  ranging  between  34°  and  52-6°,  and 
finds  a  close  agreement  between  the  observed  pressures  and  those 
calculated  from  the  known  excess  of  carbonic  anhydride  or  ammonia 
on  the  assumption  that  the  ammonium  carbonate  decomposes  at  the 
moment  of  volatilisation  (compare  Abstr.,  1882,  269).         C.  H.  B. 


Inorganic   Chemistry. 


Specific  Gravity  of  Liquid  Oxygen.  By  S.  v.  Wkorlewski 
{Wied.  Ann.,  20,  860—870). — Dumas,  on  the  occasion  of  the  lique- 
faction of  oxygen  by  Pictet,  recalled  his  supposition  that  the  sp.  gr. 
of  liquid  oxygen  was  unity  ;  for  on  theoretical  considerations  oxygen 
and  sulphur  must  possess  equal  atomic  volumes,  and  therefore  their 
sp.  grs.  in  the  liquid  state  will  be  in  the  ratio  1  :  2. 

Pictet  deduced  from  his  experiments  the  values  -9883  and  '9787, 
but  Offret  subsequently  pointed  out  errors  in  the  calculation  which 
would  reduce  the  value  to  -84.  However,  much  confidence  cannot  be 
placed  in  this  value,  for  Pictet  had  assumed  that  Gay-Lussac's  law- 
held  good  between  the  wide  limits  of  temperature  +  485  and  — 130  ; 
moreover,  it  would  be  difficult,  under  the  conditions  of  the  experiment, 
precisely  to  fix  the  temperature  of  the  liquefying  tube,  and  the  exact 
volume  filled  by  the  liquefied  gas. 

In  order  to  re-determine  the  value  for  the  sp.  gr.  of  liquid  oxygen, 
the  author  has  made  use  of  his  apparatus,  which  has  been  described 
at  length  in  a  former  memoir.  The  method  is  as  follows  : — The  capil- 
lary tube  of  the  apparatus  is  filled  up  to  a  certain  mark  with  oxygen, 
condensed  at  — 130°. 

Then  the  quantity  of  oxygen  taken  Qi  =  Vx^i  +  g,  (1)  in  which 
formula  Vi  and  di  are  the  volume  and  density  of  the  liquid   oxygen, 
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and  q  the  quantity  remaining  gaseous.  If  then  the  tube  be  filled  up 
to  the  same  mark  with  carbonic  auhydi-ide  or  nitrous  oxide  liquefied 
at  0°,  then  Q.,  =  v.do  +  93  (2). 

If  equation  (1)  be  divided  by  (2)  and  all  referred  to  Ji,  then 

d,  =  d.^  +  ij^izilSi. 

but  for  practical  purposes  the  latter  fraction  may  be  neglected,  so 
that 

d,  =  .7,!^. 
fiQo 

The  mean  value  of  twelve  concordant  experiments  was  found  to  be 
•899  at  a  temperature  of  —130°  C  (this  vol.,  p.  14),  and  the  pressure 
of  liquefaction.  But  Dumas  in  answer  has  suggested  that  the 
liquefied  gas  has  a  large  coeiEcient  of  expansion,  and  if  it  were 
possible  to  cool  the  oxygen  still  further,  the  value  of  its  sp.  gr.  would 
more  nearly  approximate  unity.  Further  criticisms  of  Pictet  are  also 
met  and  discussed.  V.  H.  V. 

Solidification  of  Superfused  Sulphur.  By  D.  Gernez  (Compf. 
renJ.,  97,  12:j8— 1301;  I36G— 1369  ;  and  1433— 1435).- Octohedral 
sulphur,  crystallised  from  carbon  bisulphide,  was  dried  at  95°  for  24 
hours,  placed  in  a  graduated  U-tube  not  more  than  2  mm.  in  diameter, 
heated  to  fusion  at  a  constant  temperature  T,  during  a  time  C ;  then 
immersed  in  a  bath  at  a  temperature  t  below  the  melting  point  of 
sulphur.  It  remains  in  a  supei^fused  condition,  and  after  the  expira- 
tion of  a  time  %',  a  crystal  of  prismatic  or  octohedral  sulphur,  as  the 
case  might  be,  was  dropped  dow^n  the  U-tube.  As  soon  as  the  crystal 
touches  the  surface  of  the  liquid,  the  latter  begins  to  solidify,  and  the 
time,  S,  required  for  solidification  to  extend  through  a  constant  dis- 
tance (10  mm.)  in  the  limb  of  the  tube  was  observed. 

For  constant  values  of  T,  C,  f,  and  C,  the  time  required  for  solidi- 
fication is  proportional  to  the  distance  through  which  solidification 
extends,  in  other  words,  S  is  a  constant.  Other  conditions  being 
equal,  S  depends  on  f,  and  is  greater  the  nearer  t  approaches  the 
melting  point  of  sulphur.  The  value  of  S  also  depends  on  the  values 
of  T,  C,  and  C  respectively.  The  higher  the  value  of  C,  i.e.,  the 
longer  the  time  during  which  the  sulphur  is  kept  in  a  state  ot  fusion 
at  the  temperature  T,  the  higher  is  the  value  of  S.  In  one  experiment 
S  increased  85  times  when  C  was  increased  seven  times,  and  in 
another  S  increased  11 '58  times  when  C  was  increased  twelve  times. 
It  follows  that  S  is  very  nearly  proportional  to  C  Variations  in  S 
caused  by  variations  in  C,  the  time  during  which  the  sulphur  re- 
mains superfused,  are  very  small  when  T  is  but  slightly  higher  than 
the  melting  point  of  sulphur,  but  become  very  considerable  when  T 
exceeds  170°.  In  one  series  of  experiments  when  T  =  219",  C  =  5 
minutes,  t  =  101°,  the  following  values  were  obtained : — 

C' 0  hr.  15  mins.  3  hr.  15  mins.         4  hr.  45  rains. 

S    2304  seconds.         9' 12  seconds.  770  seconds. 
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bej'ond  whicli  the  value  of  S  remained  sensibly  constant.  Other 
conditions  being  the  same,  the  time  of  solidification  depends  on  the 
initial  temperature  T.  When  E  =  5  minutes,  if  =  100-3°,  and  W  = 
15  minutes,  the  values  of  S  for  certain  values  of  T  are  as  follows: — 

T  =  129-5°    139-0°    142-5°   154-5°    160-5°    164'5°    167-5°    173-5°. 
S  =  0-50"     0-59"      0-70"     1-93"     5-70"      10-61"    18-08"     2o-59" 

T  =  177°      181°      189°      204°      219°      243°      274°       350°    440°. 
S  =  24-98"  21-65"  21-41"  21-66"  21-43"  19-41'  18-07"  17-0"  16-06". 

There  is  a  sudden  alteration  in  the  value  of  S  when  T  passes  from 
167-5°  to  173-5°.*  At  this  last  temperature,  S  attains  a  maximuTri, 
and  beyond  this  point  it  very  slowly  diminishes  as  T  approaches  the 
boiling  point  of  sulphur. 

These  values  all  refer  to  octohedi^al  sulphur  which  is  fused  for  the 
■first  time.  If  the  process  of  fusion  and  solidification  in  prisms  is 
repeated  several  times,  the  value  of  S  increases,  and  after  eight  suc- 
cessive operations  it  becomes  more  than  twelve  times  its  original 
amount.  In  other  words,  the  superfused  liquid  j^ields  prisms  more 
slowly  when  it  has  been  formed  by  the  fusion  of  prismatic  sulphur 
that  when  it  has  been  formed  by  the  fusion  of  octohedral  sulphur, 
and  the  time  of  solidification  is  longer  the  more  frequently  the  sulphur 
has  been  solidified  in  the  prismatic  form.  If,  however,  the  sulphur  is 
allowed  to  cool  for  some  time  between  each  successive  operation,  this 
effect  is  much  less  marked,  and  if  the  interval  extends  to  several 
days,  the  values  of  S  obtained  at  each  operation  are  sensibly  the 
same. 

All  these  variations  in  the  time  of  solidification  of  the  prisms  are 
evidently  connected  with  changes  in  the  specific  heat  of  the  liquid 
sulphur  and  in  the  heat  of  solidification  of  the  prisms.  The  liquid 
sulphur  at  a  constant  temperature  undergoes  some  modification,  which 
depends  on  the  duration  of  the  action  of  heat,  and  it  is  e\adent  that 
when  the  temperature  of  the  sulphur  is  raised,  the  sulphur  undergoes 
alterations  which  require  time  for  their  completion,  and  which  do  not 
disappear  entirely  until  some  time  after  the  liquid  has  been  brought 
to  its  OT'iginal  condition.  It  would  seem  as  if  the  liquid  in  the  first 
phase  of  the  operation  absorbed  heat,  which  it  only  partially  gives  up 
in  the  second  phase. 

Solidification  of  Octohedral  Sulpliur. — The  octohedral  crystal 
dropped  into  the  superfused  sulphur  must  be  very  small,  since  the 
cooling  effect  produced  by  a  large  crystal  results  in  the  formation  of 
p]-isms.  In  every  case,  the  solidification  of  the  sulphur  in  octohedra 
is  very  much  slower  than  its  solidification  in  prisms.  The  time  of 
solidification  (S)  varies  with  T,  C,  t,  and  C  as  in  the  case  of  the 
formation  of  prisms.  The  effect  of  variations  in  C  is  very  small,  but 
variations  in  %  and  T  produce  a  much  greater  effect  than  in  the  first 
case.  The  value  of  S  attains  its  maximum,  274  minutes,  when  T  = 
188°,  but  bej'ond  this  point  it  decreases  more  rapidly  than  in  the  case 
of  the  prismatic  form. 

*  Note  b>/  Abstractor: — Between  lfi7-5°  and  173-5°  the  difference  is  7-51  seconds 
for  6°,  whereas  between  16i"5°  and  167-5°  it  is  7-47  seconds  for  only  3°. — C.  H.  B. 
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It  is  noticeaWe  that  in  the  ease  of  both  the  octohedral  arid  prismatic 
varieties,  the  sulphur,  at  about  17U",  experiences  an  alteration  which 
persists  whilst  superfusion  continues,  but  that  if  the  initial  tempera- 
ture is  much  higher  than  170°,  although  the  sulphur  has  to  cool  down 
through  this  point,  it  solidifies  almost  as  rapidly  as  if  it  had  only- 
been  heated  slightly  above  the  melting  point. 

When  the  process  of  fusion  and  solidification  in  octohedra  is  re- 
peated several  times,  the  value  of  S  increases,  and  after  three  succes- 
sive operations  becomes  nearly  twice  its  original  amount,  but  beyond 
this  point  it  remains  sensibly  constant,  whilst  in  the  case  of  the 
prismatic  form  successive  fusions  continually  diminish  the  tendency 
to  solidify. 

Octohedral  sulphur  is  repeatedly  fused  in  a  U-tube  and  caused  to 
solidify  in  octohedra  until  it  attains  the  condition  of  equilibrium 
represented  by  a  constant  value  of  S.  It  is  then  brought  into  a  state 
of  superfusion,  and  the  liquid  in  one  limb  is  caused  to  solidify  in 
octohedra;  that  in  the  other  in  prisms.  The  tnbe  is  then  heated  for 
five  minutes  at  129'5°,  kept  in  superfusion  at  100'o°  for  eight  minutes, 
and  then  the  sulphur  in  hotli  limbs  is  caused  to  solidify  in  octo- 
hedi'a,  and  this  experiment  is  repeated  three  times.  In  one  case,  the 
successive  values  of  S  in  the  limb  which  had  always  remained  in  the 
octohedral  condition  were  2  mins.  20  sees.,  2  mins.  20  sees.,  and 
2  mins.  13  sees.,  whilst  the  corresponding  values  in  the  limb  which 
had  been  once  solidified  in  prisms  were  7  mins.  22  sees.,  2  mins. 
40  sees.,  and  2  mins.  20  sees.  It  is  evident  that  sulphur  which  has 
once  been  converted  into  the  prismatic  form  yields  octohedra  much 
less  readily  than  sulphur  which  has  always  retained  the  octohedral 
form,  and  it  requires  several  successive  fusions  and  solidifications  to 
bring  it  into  the  condition  of  equilibrium  previously  mentioned.  This 
effect  is  still  more  marked  if  the  sulphur  has  been  solidified  in  prisms 
several  times.  With  respect  to  the  octohedra,  the  prisms  play  a  part 
opposite  to  that  which  the  former  play  with  respect  to  the  prisms,  since 
the  formation  of  the  prisms  is  most  rapid  in  the  liquid  formed  by  the 
fusion  of  octohedra. 

The  stable  condition  into  which  the  octohedral  variety  is  brought 
by  successive  fusions  and  solidifications  persists  for  a  longtime,  whilst 
the  prismatic  form  after  similar  treatment,  gradually  returns  to  its 
original  condition.  This  is  explained  by  the  fact  that  the  prismatic 
sulphur  gradually  devitrifies  and  passes  into  the  octohedral  variety. 

The  phenomena  accompanying  the  solidification  of  sulphur  are 
much  more  complicated  than  in  the  case  of  phosphorus,  the  difPerence 
being  probably  due  to  the  fact  that  amorphous  phosphorus  is  insoluble 
in  the  fused  ordinary  variety,  whereas  the  difi'erent  modifications  of 
sulphur  remain  mixed  together  in  the  fused  substance.  It  is  im- 
portant to  note  that  170",  the  temperature  which  produces  the 
maximum  value  of  S,  is  the  temperature  which,  according  to  Ber- 
thelot,  produces  the  maximum  quantity  of  sulphur  insoluble  in  carbon 
bisulphide.  C.  H.  B. 

Red  Sulphur  of  Japan.  By  E.  Divers  and  T.  Shimidzu  (CJiem. 
2\eu-i>,  48.    libij. — There   is  an    orange-red   variety  of  sulphur  found 
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apparently  in  all  the  deposits  of  volcanic  sulphur  in  Japan.  It  is 
known  in  the  native  vocabulary  by  a  name  equivalent  to  "massive- 
red-sulphur;"  a  specimen  contained  :  — 


Earthy 

Sulphur 

Te. 

Se. 

As. 

Mo. 

matter. 

(by  cliff.) 

0-17 

0-06 

0-Ul 

trace 

trace 

99-7G 

=  100-00. 

When  treated  with  carbon  bisulphide,  the  arsenic  remains  behind  as 
sulphide.  The  yellow  sulphur  usually  associated  with  the  red  some- 
times contains  traces  of  tellui'ium  and  selenium.  The  two  sulphurs 
are  strikingly  different  in  colour.  D.  A.   L. 

Lead-chamber  Deposit  from  Japanese  Sulphuric  Acid.    By 

E.  Divers  and  M.  Shimose  (Chein.  Neivs,  48,  283).  — The  interest  of 
the  present  paper  is  derived  from  the  fact  that  volcanic  sulphur 
only  is  employed  in  the  Japanese  works.  The  depo.sit  examined  came 
from  the  lead  chambers  as  a  mud  ;  it  settled  down  to  a  yellow  super- 
natant liquid  and  a  grey-red  deposit,  with  many  bright-yellow  particles ; 
this  sediment,  on  ehitriation,  sorted  itself  into  lead  sulphate  at  the 
bottom,  particles  of  ash  atid  particles  of  sulphur  next,  and  red  particles 
of  impure  selenium  at  the  top.  The  liquor  was  impure  H2SO4, 
sp.  gr.  1'15,  and  contained  ferric  sulphate  and  0'37  gram  tellurium 
and  0'15  gram  selenium  per  litre.  The  sediment  drained  on  a  filter 
and  sun-dried  contained  : — 

Se.  Te.       S  (free).  As.  Hg  (free).  Cu.  Mo. 

lU'5         1"2         60        doubtful         0"016         trace         trace 

H.iOjHoS,  organic  matter, 
PbSO^.  Ash.         and  86-2(804)3  [very  httle]. 

20-5  24-5  27-8  =   100-016 

The  proportions  of  the  selenium  and  tellurium  in  the  acid  liquor  and 
sediment  are  reversed,  which  is  due  to  the  moist  finely  divided  tellu- 
rium, pai-ticularly  in  presence  of  acid,  oxidi.sing  moie  rapidly  tlian 
selenium.  The  mercury  could  be  extracted  with  nitric  acid,  but  not 
with  potassium  cyanide  solution  ;  it  was  therefore  considered  to  be 
uncombined.  Many  samples  of  sulphur  have  been  examined  for 
mercury,  but  this  metal  has  never  been  detected.  This  is  probably 
the  first  time  molybdenum  has  been  found  in  a  lead-chamber  deposit; 
it  was  also  detected  in  the  burner-ash.  On  distilling  the  sediment, 
water,  sulphurous  anhydride,  impure  sulphur,  selenium,  tellurium, 
and  selenious  oxide  passed  over,  whilst  crystalline  galena  was  found 
among  the  other  fixed  matters  in  the  retort.  The  authors  have  many 
gallons  of  the  mud  ;  it  is  therefore  an  average  and  not  a  special 
sample.  D-  A.  L. 

Preparation  of  Oxychloride  of  Phosphorus  from  Phosphates. 
By  A.  Oglialoro  {Gazzetta,  13,  328). — The  author  points  out  that 
Riban's  method  of  preparing  phosphorus  oxychloride  by  passing 
chlorine  and  carbonic  oxide  over  heated  tricalcium  phosphate  (Abstr., 
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1883,  287)   was  described  five    years  ago  by  Paterno    {Gazzetta,  8, 
233).  C.  E.  G. 

Reduction  of  Metallic  Solutions  by  means  of  Gases,  &c.  By 
G.  Gore  (Ghem.  News,  48,  295). — A  mixture  of  carbonic  oxide  and 
carbonic  anhydride  gases,  passed  slowly  through  various  liquids,  had 
the  following  effects.  Palladium  dichloride  is  rapidly  decoloi-ised, 
and  all  the  metal  is  precipitated  as  a  black  powder.  Platinum  tetra- 
chloi'ide  is  slowly  decomposed,  and  yields  a  small  amount  of  a  yellow 
precipitate  in  two  or  three  days.  In  potassium  iridium  chloride  the 
iridium  is  precipitated  after  some  time.  Lime-water  contained  in  a 
leaden  vessel  becomes  coated  with  a  film  of  red  oxide  of  lead.  Silver 
nitrate,  mercuric  chloride,  lead  nitrate,  ferric  chloride,  manganous 
chloride,  potassium  permanganate,  chromic  acid,  and  vanadic  com- 
pounds showed  no  signs  of  reduction.  A  mixture  of  hydrogen  and 
carbonic  anhydride,  also  pure  hydrogen,  reduced  a  dilute  solution  of 
palladium  dichloride  when  exposed  to  it,  the  palladium  being  pre- 
cipitated in  24  hours.  The  following  solutions  were  kept  in  contact 
with  coal-gas :  tbey  each  had  a  platinum  wire  immersed  in  them,  and 
were  in  a  dark  place.  In  palladic  chloride,  the  metal  is  speedily 
reduced,  and  the  liquid  becomes  colourless  in  a  few  days.  Gold 
chloride  is  also  reduced,  and  in  the  course  of  a  few  days  bright  films 
of  the  metal  float  on  the  surface  and  then  sink;  the  liquid  is  not 
wholly  decomposed  in  three  weeks.  Solid  gold  chloride  is  also 
gradually  reduced  to  metal.  Platiuic  chloride  only  slightly  decom- 
poses in  ten  weeks.  With  silver  nitrate,  the  decomposition  starts  in  a 
few  hoars,  but  is  not  complete  in  seven  weeks.  Copper  sulphate  and 
ferric  sulphate  are  not  reduced.  A  gaseous  mixture  containing 
acetylene  rapidly  decomposed  palladic  chloride ;  gold  chloride  less 
quickly;  platinic  chloride  but  slightly,  and  potassium  iridium  chloride 
not  at  all.  Palladic  chloride,  gold  chloride,  and  platinic  chloride  are 
reduced,  more  or  less  rapidly,  by  amylene,  petroleum,  benzene, 
naphtha,  light  petroleum,  mesitylene,  and  other  similar  liquids. 
Bright  metallic  films  are  formed  between  the  liquids  by  light  petro- 
leum with  palladic  chloride,  and  by  amylene  with  gold  chloride. 
Paraffin  and  naphthalene  reduce  gold  chloride,  but  not  palladic 
chloride,  whilst  ozokerite  acts  on  neither.  Gold  chloride  is  also 
reduced  by  the  chlorides  C2CI2,  C2CI4,  CoCle,  and  CCI4.  Benzene  de- 
colorises a  solution  of  potassium  iridium  chloride  in  two  da3's,  whilst 
amylene  produces  no  visible  effect  in  that  time.  Amylene  slowly 
precipitates  mercuric  chloride  solution,  acts  rapidly  on  permanganate, 
but  does  not  alter  cupric  chloride,  ferric  chloride,  chromic  acid,  or  its 
potassium  salt.  Benzene  reduces  permanganate,  but  not  ferric 
chloride.  Naphtha,  &c.,  produces  only  a  slight  change  in  solutions  of 
telluric,  antimonious,  or  bismuth  chloride.  It  is  suggested  that  metals, 
found  in  the  earth  as  such,  may  owe  their  origin  to  contact  with, 
hydrocarbons  derived  from  organic  mineral  substances. 

D.  A.  L. 

Behaviour  of  Silver  Chloride,  Bromide,  and  Iodide  with 
Bromine  and  Iodine.  By  P.  Julius  (Ohem.  News,  48,  284). — By 
passing  dry  air  satui'ated  with  bromine  over  silver  iodide  kept  in  a 
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state  of  fusion,  the  iodide  is  easily  and  completely  converted  into 
bromide  after  10  minutes.  In  the  same  manner  silver  chloride  can  be 
converted  into  bromide  in  1  or  2  hours.  Further  experiments  prove 
that  both  chlorine  and  bromine  may  be  expelled  from  their  silver  com- 
pounds by  means  of  iodine  vapour,  although  6  to  10  hours  are  required 
to  effect  "this  change  with  the  chloride.  Hence  any  halogen,  if  sup- 
plied in  excess,  can  expel  any  other  halogen  from  its  combination  with 
silver ;  at  least  as  far  as  chlorine,  bromine,  and  iodine  are  concerned. 

D.  A.  L. 
Recovery  of  Barium  and  Strontium  Compounds.  By  F. 
Muck  (Dingl.  pohjt.  J.,  250,  91). — For  the  separation  of  barium  and 
strontium  from  mixtures  of  their  chlorides  and  the  chlorides  of 
sodium,  calcium,  magnesium,  &c.,  the  concentrated  liquor  is  treated 
with  a  hot  saturated  solution  of  salt.  Thus  all  the  chlorides,  with  the 
exception  of  the  sodium  chloride  contained  in  the  mother-liquor,  are 
dissolved.  The  salt  solution  is  used  over  and  over  again  until  it  is 
sufficiently  saturated,  when  on  cooling  a  mixture  of  barium  and  stron- 
tium chlorides  crystallises  out.  By  treating  a  cold  saturated  solution 
of  these  chlorides  with  twice  the  volume  of  hydrochloric  acid,  barium 
chloride  is  precipitated.  D-  B. 

Cadmium  Iodide.  By  F.  W.  Clarke  and  E.  A.  Kebler  (Ghem. 
Neivs,  48,  297 — 298). — The  suggestion  that  the  series  of  elements  are 
developed  progressively  like  series  of  compounds,  such  as  hydro- 
carbons, is  as  yet  supported  only  by  the  periodic  law.  Another 
support  is  now  put  forward  under  the  form  of  isomerism,  for  the 
higher  we  go  in  a  series  of  hydrocarbons  the  more  frequent  are  the 
cases  of  isomerism  ;  and  so  it  is  shown,  that  the  chlorides  and  bromides 
are  less  prone  to  form  isomerides  than  the  iodides.  The  authors  now 
bring  forward  a  new  example  of  allotropy  of  iodides  in  the  form  of 
cadmium  iodide.  By  heating  together  equivalent  quantities  of  cad- 
mium and  iodine  in  a  sealed  tube  exhausted  of  air,  or  by  digesting 
these  elements  under  water,  or  by  treating  cadmium  carbonate  with 
hydriodic  acid,  or  by  dissolving  together  equivalent  quantities  of 
cadmium  sulphate  and  potassium  iodide,  evaporating  to  dryness,  ex- 
tracting with  alcohol  and  crystallising,  a  cadmium  iodide,  CdL,  is 
obtained,  which  is  white,  and  undergoes  no  change  at  any  temperature 
below  250°,  and  has  a  sp.  gr.  5-644.  By  dissolving  cadmium  car- 
bonate in  hydriodic  acid  and  decolorising  by  cadmium  clippings,  or  by- 
dissolving  cadmium  in  hydriodic  acid,  a  brownish  Cdio,  sp.  gr.  4-626, 
is  obtained,  which,  when  heated  at  50°,  loses  weight,  and  is  gradually 
ti'ansformed  into  the  other  variety. 

Unsuccessful  attempts  were  made  to  prepare  cadmium-lead,  and 
cadmium-thallium  iodides.  Mercuric  iodide  dissolves  freely  in  hot 
solutions  of  cadmium  iodide,  and  the  mother-liquor  from  the  first  crop 
of  crystals  (mercuric  iodide),  on  standing,  deposits  golden  lamina, 
which  can  be  recrystallised  from  alcohol.  They  are  anhydrous,  and  a 
partial  analysis  points  to  the  formula  CdL,3Hgl2.  There  was  not 
sufficient  substance  for  further  investigation.  The  authors  have  pre- 
pared zinc  iodide  from  its  elements,  and  found  sp.  gr.  4-666  (Bodeker 
found  4-696).  They  are  now  working  on  stannic  iodide,  and  have  found 
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two  modifications,  one  darker  and  less  soluble  in  benzene  than  the 
other.  D.  A.  L. 

Atomic  Weight  of  Aluminium.  By  H.  Baubigny  (Coh?^;'.  rend., 
97,  lo(Ji> — 1371). — The  sulpliates  of  the  sesquioxides  are  perfectly 
stable  at  4-iO'^,  and  some  of  them,  aluminium  and  chromium  sulphates, 
for  example,  obstinately  retain  traces  of  free  sulphuric  acid  even  at 
this  temperature. 

Ammonia-alum  was  repeatedly  crystallised,  calcined  until  com- 
pletely decomposed,  the  residue  washed  with  water  to  remove  traces 
of  alkalis,  calcined  to  remove  organic  matter,  and  dissolved  in  dilute 
sulphuric  acid.  The  aluminium  sulphate  was  twice  crystallised,  and 
then  dried  at  440°  for  a  long'  time.  Even  when  repeatedly  powdered 
and  heated  at  this  temperature  in  a  vacuum  in  presence  of  fused 
potash,  the  last  traces  of  free  acid  are  not  expelled.  If,  however,  the 
dried  salt  is  dissolved  in  water  and  precipitated  by  alcohol  and  then 
carefully  dried,  it  is  obtained  free  from  any  excess  of  acid.  The  sul- 
phate is  then  carefully  converted  into  oxide  by  ignition.  The  mean 
result  was  Al  =  27-016  if  S  =  82,  and  Al  =  27-064  if  S  =  32-074. 
Mallet  found  Al  =  2702.  C.  H.  B. 

Atomic  Weight  of  Titanium.  By  T.  E.  Thorpe  {Ghem.  Neivs, 
48,  251). — After  some  remarks  on  the  slight  experimental  basis  on 
Avhich  the  greater  proportion  of  the  accepted  values  of  the  atomic 
weights  depend,  the  author  draws  attention  to  the  element  in  question. 
Its  atomic  weight  was  found  by  Rose  to  be  48-13  and  49-58,  by  Pierre 
50-25;  whilst  Mendelejeff  has  adopted  48.  In  the  present  paper  the 
author  reports  the  results  of  his  deduction  of  the  atomic  weight  of 
titanium  from  analyses  of  the  tetrachloride.  Three  independent 
values  have  been  obtained  based  on  the  ratios  : — (1.)  TiCU  :  4Ao-. 
(2.)  TiCU  :  4AgCl.  (3.)  TiCU  :  TiO..  Value  (1)  was  obtained  by 
decomposing  weighed  quantities  of  the  tetrachloride  with  water,  and 
precipitating  the  chlorine  with  silver  by  Stas's  modification  of  Gay- 
Lu.ssac's  method,  the  mean  of  8  experiments  giving  Ti  (H  =  1)  =  48-021. 
Value  (2)  by  treating  weighed  quantities  of  the  tetrachloride,  decom- 
posed with  water,  with  excess  of  silver  nitrate,  &c.,  the  mean  of 
5  experiments  giving  Ti(H  =  1)  =  48-018.  Value  (.3)  by  decomposing 
the  tetrachloride  with  water,  evaporating  the  solution  to  dryness  and. 
strongly  heating  the  resulting  oxide,  &c.,  gave  Ti  (H  =  1)  =  47-970. 
The  mean  of  these  three  values  is  48003.  But  if  the  value  of  Ti  is 
calculated  more  accurately  from  the  aggregate  weights  of  the  tetra- 
chloride, silver,  silver  chloride,  and  titanium  oxide  respectively,  48014 
is  obtained  for  value  (1),  48-016  for  (2),  and  47-969  for  (3),  and  the 
mean  is  48-000.  From  these  observations,  it  would  appear  that  the 
atomic  weight  of  titanium  is  a  simple  multiple  of  that  of  hydrogen. 
The  author  is  making  similar  observations  with  the  tetrabromide  and 
dioxide.  D.  A.  L. 

Vanadates  and  Phosphates  of  the  Alkali-metals.  By  C. 
E.WMKLsriEKG  (TFiVti.  Ann.,  20,  928 — 948). — This  paper  contains  an 
account  of  the  methods  of  preparation  of  the  various  vanadates  of  the 
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alkali-metals.  The  results  obtained  are  compared  with  those  of 
Norblad,  whose  original  memoir  was  published  in  Upsala,  and  thus 
has  not  been  widely  disseminated. 

With  the  alkali-metals,  vanadic  acid  forms  a  series  of  salts  repre- 
sented by  the  following  formulas,  in  which  M  is  a  monatomic  metal : — 

Basic  vanadates <  ^r3V04,  Orthovanadate. 

[  M4 V2O7,  Pyrovanadate. 

Neutral    M'VOg,    Metavanadate. 

M,V40ii,  Tetravanadate. 


{ 


^^^^ '  MV3O8    Hexvandate. 

Others  of  intermediate  composition  have  also  been  isolated,  such  as 
some  of  the  ammonium  compounds  described  at  length  in  this  memoir. 
(NH4)4VinO27l0  +  HjO,  obtained  by  adding  acetic  acid  to  an  aqueous 
solution  of  the  neutral  salts  until  a  permanent  red  coloration  is  pro- 
duced, forms  red  crystals  belonging  to  the  quadratic  system,  and  con- 
sisting of  two  prisms  with  a  i-egular  octohedron.  (NH4)3V70i9  +  2H2O, 
obtained  from  the  above  acetic  acid  solution,  is  a  sparingly  soluble 
golden  amorphous  salt. 

Potassium  pyrovanadate^  K4V2O7,  crystallises  out  when  an  alkaline 
solution  of  the  orthovanadate  is  concentrated  to  a  small  bulk.  On 
adding  acetic  acid  to  the  mother-liquor  from  this  salt,  and  evaporating 
the  solution,  delicate  crystals  of  a  salt  of  the  composition  KinV8025 
+  THoO  separate  out.  Similarly  on  the  addition  of  acetic  acid  to  a 
solution  of  the  metavanadate,  a  brownish-red  crystalline  precipitate, 
KiVeOiT  +  2H2O,  is  produced;  but  in  the  case  of  the  ortho-salt,  there 
is  formed  a  red  compound  of  composition  K2V4O11,  crystallising  in 
rhombic  prisms. 

Sodium  pyrovanadate,  Na4Y207,  described  also  by  Roscoe  and 
Norblad,  crystallises  in  tablets  belonging  to  the  hexagonal  system, 
optically  uniaxial,  and  giving  well-defined  interference  bands.  '  On  the 
addition  of  acetic  acid  to  a  solution  of  this  salt,  a  deep  red  coloration 
is  produced,  and  on  evaporation  large  red  dodecahedral  crystals  of  the 
composition  Na4V60i7  -|-  I6H2O  separate  out.  These  quickly  eflBio- 
resco  in  the  air,  to  form  a  brighter  coloured  powder. 

Lithium  orthovanadate,  LisVOi,  obtained  by  heating  3  mols.  of 
lithium  carbonate  and  1  mol.  vanadic  acid,  is  a  golden  powder,  inso- 
luble in  water;  if  lithium  nitrate  is  substituted,  there  is  produced 
lithium  pyrovanadate,  Li4N207  +  7H2O,  which  forms  white  ill-defined 
crystals.  On  the  addition  of  a  trace  of  nitric  acid  to  the  ortho- 
vanadate, white  crystals  are  produced  of  a  salt,  Li6V40i3  -f  ISHaO, 
sparingly  soluble  in  water.  If  1  mol.  lithium  carbonate  and  1  mol. 
vanadic  acid  are  melted  together  and  the  fusion  dissolved  in  water, 
there  separates  from  the  solution  the  golden  crystalline  metav^anadate, 
LiVOs  -f  2H2O,  moderately  soluble  in  water.  If  acetic  acid  be  added 
to  a  solution  of  this  salt,  a  red  coloration  is  produced  from  the  forma- 
tion of  a  compound  LimVioOss  -r  3oH,0.  From  the  orthovanadate,  on 
acidification,  a  salt,  Li6V8023  +  I2H2O,  is  produced,  crystallising  in  red 
dodecahedra. 
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A  brief  description  of  other  salts,  Li^VeOn  +  15H.0,  LieV^O  ,,  + 
12H.,0,  LiaVsOu  +  I2H2O,  is  also  given. 

In  the  course  of  the  preparation  of  the  lithium  salts  from  the  car- 
bonate and  vanadic  acid,  the  formation  of  a  black  insoluble  residue 
was  observed.  This  dissolves  in  dilnte  acids,  and  is  reprecipitated  by 
ammonia ;  it  consists  of  an  oxide,  V4O9,  briefly  described  by  Berzelius, 
bui  nut  further  investigated. 

If  a  solution  of  sodium  pyrophosphate  be  acidified  with  acetic  acid 
ard  then  evaporated,  large  transparent  crystals  of  sodium  dihydrogeu 
pyrophosphate  separate  out. 

On  prolonged  heating  of  thalliiim  dihydrogen  orthophosphate, 
thallium  dihydrofjen  pyrophosphate,  H^TIoROt,  is  produced,  vrhich 
forms  a  readily  soluble  crystalline  mass ;  its  solution  gives  a  white  pre- 
cipitate with  silver  nitrate.  V.  H.  V. 

Chromic  Hydrogen  Selenite.  By  C.  Taquet  (Oompt.  rend,  97, 
1435).  —  Chromic  hydrogen  selenite  is  obtained  by  the  regulated 
action  of  nitric  acid  on  the  normal  selenite.  It  forms  irregular  plates, 
smaller  and  of  a  deeper  green  colour  than  those  of  the  corresponding 
iron  compound.  It  is  almost  insoluble  in  water,  but  is  soluble  in 
acids.  When  heated  it  decomposes,  at  first  into  normal  selenite  and 
selenious  acid,  and  finally  into  chromium  sesquioxide  and  selenious 
acid.  C.  H.  B. 

Uranium   Nitrate    or    Acetate   from   Residaes.      By  J.    T. 

Savory  (Chem.  Ncivs,  48,  251). — The  washed  uranium  or  uranium 
ammonium  phosphate  is  dried,  powdered,  and  ignited.  The  resulting 
phosphate  is  boiled  with  pure  strong  nitric  acid,  and,  while  on  the 
water-bath,  the  solution  is  treated  with  coarsely  granulated  tin,  in 
quantities  equal  to  half  the  weight  of  the  phosphate.  When  the 
action  ceases,  the  mass  is  evaporated  to  dryness,  gently  heated  on  a 
sand-bath,  and  then  broken  up  and  boiled  out  with  successive  portions 
of  dilute  nitric  acid  (1  to  4),  leaving  to  settle,  and  filtering  after  each 
treatment.  The  solution  of  uranium  nitrate  is  concentrated  and  crys- 
talli.sed.  Uranium  acetate  is  prepared  by  gently  igniting  the  nitrate 
and  dissolving  the  oxide  produced  in  warm  acetic  acid,  filtering  and 
crystallising.  D.  A.  L. 

Oxides  of  Manganese.  By  Q.  T.  Christensen  (/.  jir.  Chem. 
[2],  28,  1 — 37). — The  examination  is  one  concerning  the  two  oxides 
MnoOs  and  MU3O4.  It  is  well  known  that  braunite,  Mn.Oa,  differs  in 
crystalline  form  from  the  other  oxides  RjOa,  as  also  does  hausmannite, 
Mn304,  from  the  oxides  R3O4,  and  on  account  of  this  difference  these 
two  oxides  of  manganese  have  been  expressed  by  other  formulse,  viz., 
MnO,Mn02  and  2MnO,Mn02,  which  are  capable  of  explaining  certain 
anomnlies,  and  receive  strong  confirmation  from  the  observations  of 
Forchharnmer,  Berthier,  and  Turner,  that  when  treated  with  dilute 
hydrochloric  or  sulphuric  acids,  or  with  nitric  acid,  they  are  decom- 
posed into  their  constituents  of  which  the  manganous  oxide  goes  into 
solution,  while  the  manganese  dioxide  remaijis  uiadissfjlved.  Manga- 
nic oxide  was  prepared  from   the   dioxide  by  ignition  in  a  current  of 
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oxygen,  the  dioxide  being  prepared  from  manganous  nitrate.  The 
pure  manganic  oxide,  treated  with  boiling  dilute  nitric  acid  (17  per 
cent.),  or  boiling  dilute  sulphuric  acid  (1  vol.  H2SO4  to  9  vols.  HjO), 
is  decomposed  in  such  a  way  that  exactly  one  half  of  the  manganese 
goes  into  solution,  the  other  half  remaining  as  the  dioxide.  From 
100  parts  of  the  manganic  oxide  containing  69-35  parts  of  manganese 
were  obtained  residues  containing  respectively  34-63,  34-58,  and 
34-62  of  manganese.  But  there  are  reasons  why  these  oxides 
should  be  expressed  as  MnoOs  and  Mn304,  and  not  as  MnO,Mn02  and 
2MnO,Mn203.  A  similar  behaviour  is  shown  by  cuprous  oxide,  which, 
by  the  action  of  hydrochloric  acid,  yields  cupric  chloride  and  metallic 
copper.  With  oxygen  and  chlorine,  iron  has  no  tendency  to  form  such 
compounds  as  ¥062  and  FeC^.  But  in  combination  with  sulphur  it  is 
otherwise ;  here  FeSs  corresponds  to  MnOo,  and  the  sulphide  FejSs  is 
decomposed  by  acids,  giving  rise  to  the  production  of  a  ferrous  salt 
and  FeSi.  Again,  the  hydrate,  Mno03,H20,  may  be  compared  both  in 
constitution  and  behaviour  >vith  acids  to  oxalic  acid,  the  first  yielding 
the  monoxide  and  dioxide  of  manganese  and  water  when  treated  with 
HNO3  of  30 — 40  per  cent.,  the  latter  monoxide  and  dioxide  of  carbon 
and  water  on  treatment  with  strong  sulphuric  acid.  Thus  it  is 
evident  that  the  behaviour  of  manganic  oxide  with  acids  is  not  a 
proof  of  the  correctness  of  the  formula  MnO,Mn02. 

Manganic  oxide  treated  with  acetic  acid  of  from  15  to  65  per  cent, 
was  scarcely  acted  on,  only  1 — I'o  per  cent,  being  dissolved.  Man- 
ganoso-manganic  oxide  is  acted  on  by  dilute  acetic  acid  of  30  per 
cent,  as  though  it  were  2MnO,Mn02,  approximately  one-third  remain- 
ing undissolved  ;  but  with  stronger  acid  less,  and  with  glacial  acetic 
acid  only  1-6  per  cent,  of  manganese  goes  into  solution.  The  acid 
solutions  in  the  last  case  were  of  a  brown  colour,  the  insoluble  residu© 
was  found  to  be  pure  Mn304,  and  hence  the  dissolved  portion  con- 
tained manganese  and  oxygen  in  the  ratio  3  :  4.  The  above  man- 
ganoso-manganic  oxide  had  been  ignited  ;  a  sample  of  the  hydrated 
oxide  prepared  by  Moissan''s  method  was  more  readily  acted  on,  and 
gave  a  brown  solution  which,  on  standing,  deposited  a  crystalline 
deposit ;  this  was  found  to  have  the  co-mposition  MnjOeAce  +  4H2O, 
and  is  therefore  the  normal  manganic  acetate.  Thus,  by  treatment 
with  acetic  acid,  manganoso-manganic  oxide  (hydrated)  yields  man- 
ganic acetate  which  ciystallises  out,  and  manganous  acetate  which 
remains  in  solution.  Strong  sulphuric  acid  acts  in  a  similar  manner^ 
manganous  and  manganic  sulphates  being  formed  without  evolution  of 
oxygen.  Thus  whilst  with  dilute  acids  MnsO^  behaves  as  2MnO,Mn02, 
with  strong  acids  it  behaves  as  MnOjMnoOs. 

The  author  then  proceeds  to  show  that  manganic  oxide  really 
belongs  to  the  group  of  sesquioxides,  and  that  it  forms  salts  resem- 
bling the  ferric  salts. 

II.  Manganic  acetate  is  obtained  by  the  action  at  the  ordinary  tem- 
peratures of  200  c.c.  glacial  acetic  acid  on  5  grams  of  the  air-dried 
oxide.  After  about  eight  days,  the  whole  is  heated  and  filtered ;  on 
adding  2  c.c.  of  water  to  the  filtrate  and  allowing  it  to  remain  for 
some  time,  it  deposits  the  salt  in  brown  crystals.      The  crystals  are 
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soluble  in  hot  glacial  acetic  acid ;  the  solution,  and  also  the  dry  salt, 
are  decomposed  by  excess  of  water,  and  they  afford  a  number  of 
characteristic  reactions.  When  it  is  mixed  with  strong  sulphuric 
acid,  and  water  is  added  gradually,  a  deep  red  solution  is  obtained, 
which  deposits  Fremy's  salt,  MnO^MnO.,,4S03  +  OHoO.  Heated  to  a 
red  heat,  it  leaves  manganic  oxido.  The  analytical  numbers  agree 
with  the  formula  Mn-jOeAce  +  4H'.0. 

Manganic  phosphate  is  formed  by  decomposing  the  acetate  with 
phosphoric  acid,  but  more  conveniently  by  adding  a  concentrated 
solution  of  manganous  oxide  in  nitric  acid  to  a. hot  aqueous  solution 
of  phosphoric  aoid.  The  salt  soon  begins  to  form,  with  evolution  of 
nitrous  fumes  ;  it  is-  washed  with  w^ater  and  dried  at  100°.  It  is  a 
greenish-grey  powder.  It  is  scarcely  acted  on  by  dilute  acids  ;  strong 
sulphuric  aoid  converts  it  into  the  sulphate.  Analyses  show  it  to  be 
Un^OeiVO),  +  2H,0. 

Manganic  arsenate  is  prepared  similarly  to  the  phosphate.  It  is 
a  rather  dark  grey  powder.  Analyses  show  it  to  be  Mn206(AsO)2  + 
2H,0. 

Manganic  sodium  pyrophosphate. — By  mixing  a  solution  of  the 
acetate  in  glacial  acetic  acid,  with  sodium  pyrophosphate  solution,  the 
salt  is  deposited  as  a  red  crystalline  precipitate.  It  is  also  prepared 
by  treating  manganic  oxide  with  concentrated  hydrochloric  acid, 
and  filtering  this  solution  into  a  solution  of  sodium  pyrophosphate  in 
large  excess.  The  salt  is  dried  at  the  ordinary  temperature..  It 
easily  loses  its  water  of  crystallisation.  Manganese  dioxide  may  also 
be  used  for  this  preparation,  and  this  supports  the  statement  (Picker- 
ing) that  when  treated  with  hydrochloric  acid  the  dioxide  does  not 
yield  the  tetra-  but  the  sesqui-chloride.  From  analyses  the  formula 
Mn2Na2(Pi07)2  +  lOHoO  is  deduced ;  it  therefore  resembles  the  cor- 
responding iron  salt,  and  belongs  to  the  series  of  salts  examined  by 
Jovgensen  and  Wallroth.  From  these  experiments,  it  is  evident 
that  the  salts  described  are  in  reality  manganic  salts  and  analogous 
to  the  ferric  salts,  that  is,  they  contain  the  hexavalent  double  atom 
Mn.> ;  the  author  would  regard  Fremy's  sulphate  as  an  acid  salt,  viz., 
Mn2H^(S04)4  +  8H,0. 

HI.  Manganese  dioxide  is  slowly  converted  into  the  sesquioxidc 
when  heated,  then  into  manganoso-manganic  oxide,  and  finally  intO; 
manganous  oxide.  That  the  formation  of  this  last  oxide  is  not  due  to 
the  action  of  reducing  gases  is  shown  by  the  same  results  being 
obtained  when  the  crucible  lid,  provided  with  an  outlet  tube,  is 
cemented  on.  At  high  temperatures  therefore  the  monoxide  is  the 
most  stable  of  the  manganese  oxides  ;  but  nevertheless  under  other 
conditions  there  is  a  great  tendency  for  manganese  to  behave,  not  as  a 
dyad  but  as  a  tetrad  element  when  combined  with  oxygen.  Thus 
when  manganoso-manganic  oxide,  prepared  by  gently  heating  the 
dioxide  in  hydrogen,  is  heated  in  the  air  it  absorbs  oxygen,  and  when 
boiled  with  an  ammonium  chloride  solution  a  small  quantity  of 
manganous  chloride  is  formed. 

The  manganoso-manganic  oxide  prepared  by  Otto's  method  al.so 
absorbs  oxygen  ;  even  below  100"  and  at  300°  it  is  oxidised  further 
than  to  the  sesquioxide.       Otto  states  that  the  oxide  is  not  decom- 
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posed  by  boiling  with  ammonium  chloride  solution,  but  from  the 
author's  experiments  it  is  seen  that  this  preparation  alwaj-s  contains 
more  oxygen  than  it  should  do  ;  if,  however,  the  boiling  with  ammo- 
nium chloride  solution  be  not  repeated,  but  performed  only  once,  then 
the  excess  of  oxygen  contained  is  very  small.  This  pure  ;preparation 
is  acted  on  by  ammonium  chloride  solution.  M_.  B. 

Phosphides  of  Iridium  and  Platinum.  By  F.  W.  Clabke  and 
0.  T.  JOSLIN  (Ghem.  News,  48,  28')). — Iridium  for  pen-points  is  pre- 
pared from  iridosmin,  by  heating  the  ore  to  whiteness  and  throwing 
phosphorus  upon  it ;  fusion  takes  place  at  once,  and  the  excess  of 
phosphorus  is  removed  by  subsequent  treatment  with  lime.  Iridosmin 
was  found  to  contain  15'38  per  cent,  osmium.  The  "  fused  iridium  " 
gave  on  analysis  :  Ir,  80-82  ;  Os,  6-95  ;  P,  7-09  ;  Ru  and  Rh,  .7-20  per 
cent. ;  three  other  determinations  of  phosphorus  yield  an  average  of 
7"6i  per.  cent.  The  fused  iridium  appears  to  be  a  phosphide  of  the 
formula  IraP,  which  would  require  7'43  per  cent,  of  phosphorus.  The 
sample  analysed  is  impure,  owing  to  the  imparities  in  the  iridosmin. 
When  15'.4'2  grams  platinum  were  heated  to  whiteness,  and  20  grams 
ordinary  phosphorus  thrown  upon  it,  fusion  at  once  took  place,  and 
when  the  excess  of  phosphorus  was  burnt  off  a  bright  silver-white 
button  was  obtained,  weighing  19'4663  grams.  From  this  synthesis 
the  numbers  following  are  obtained  : — Pt  79'21  and  P  20'79  per  cent. 

A  portion  of  this  phosphide — about  71"2l  per  cent. — is  soluble  in 
aqua  regia,.the  insoluble  portion  can  be  dissolved  by  fusion  with  sodium 
nitrate  and  caustic  soda,  and  subsequently  boiling  with  aqua  regia  ; 
on  analysis  it  proved  to  be  a  definite  phosphide  of  the  formula  PtP, 
whilst  the  soluble  portion  agreed  approximately  with  the  formula 
PtP2.  By  re-calculating  the  analysis  of  the  two  separate  portions,  so 
as  to  express  the  composition  of  the  original  phosphide,  the  following 
results  are  obtained : — 

Found  analysis.      !Found  synthesis.    Calculated  for  Ets'Ps. 

Pt 79-39  79-21  79-05 

P    20-87  20-79  20-95 


100-26  100-00  100-00 

The  ratio  between  the  soluble  and  insoluble  phosphides  agrees  well 
with  the  equation  PtjPj  =  PtP  +  2PtP2,  especially  if  some, allowance 
is  made,  as  the  boiling  with  aqua  regia  was  rather  prolonged,  and 
therefore  some  of  the  PtP  was  most  likely  dissolved  as  well  as  the 
PtP^. 

When  the  PtaPg  is  heated  in  a  muffle  until  the  weight  is  constant, 
the  product  is  malleable,  and  readily  soluble  in  aqua  regia.  It  con- 
tains 7-36  per  cent,  of  phosphorus,  the  exact  amount  required  by 
PtuP,  this  then  is  the  fourth  platinum  phosphide,  and  is  analogous  in 
composition  to  the  "  fused  iridium."  .Some  platinum  phosphides 
have  been  prepared  before,  but  have  never  been  regularly  analvsed. 

D.  A.  L. 

A  Compound  of  Rhodium.  By  H.  Derrat  (Compt.  rend.,  97, 
1333 — 1335). — When  finely  divided  rhodium  is  fused  with  20  or  30 
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times  its  weight  of  iron  pyrites,  a  regains  is  obtained,  -wliicli  on  treat- 
ment with  hydrochloric  acid,  leaves  a  residue  of  blackish  scales  with 
a  semi-metallic  appearance.  This  substance  whilst  moist  dissolves 
completely  in  dilute  nitric  acid,  forming  a  highly  coloured  solution  ; 
but  if  dried  it  undergoes  some  alteration  and  becomes  insoluble  in 
dilute  nitric  acid,  but  is  soluble  in  strong  nitric  acid  if  the  drying- 
has  not  been  effected  at  too  high  a  temperature.  When  dried  at  100° 
in  air  or  in  a  vacuum,  it  contains  9'6  per  cent,  of  water  and  8"6  per 
cent,  of  oxygen,  which  form,  an  essential  part  of  its  constitution. 
Water  and  sulphurous  anhydride  are  given  off  on  heating,  and  a 
residue  is  left  which  consists  of  rhodium  sulphide  containing  a  trace 
of  iron,  and  is  insoluble  in  aqua  regia.  The  composition  of  the  black 
substance  may  be  represented  by  the  empirical  formula 

(RhS)2,S02,H20. 

It  is  evident  that  the  action  of  iron  pyrites  on  rhodium  at  a  high 
temperature  can-give  rise  only  to  the  formation  of  rhodium  sulphide, 
and' it  follows  that  the  new  compound  is  formed,  when  the  regulus  is 
treated  Avith  hydrochloric  acid.  It  would  seem  as  if  rhodium  sesqui- 
sulphide  was  oxidised  and  hydrated,  thus  :  Rh2S3  +  O2  +  HoO  = 
(IlhS)2.S02.H20.  A  similar  reaction  takes  place  when  dilute  nitric 
acid  acts  on  lead  holding  a  small  quantity  of  rhodium  in  solution.  A 
finely  divided  black  residue  is  obtained,  which  contains  rhodium, 
lead,  and  about  15  per  cent,  of  nitrous  compounds,.  This  substance 
decomposes  with  explosion  when  heated,  giving  off  nitrogen  oxides, 
and  it  is  readily  soluble  in  warm  concentrated  sulphuric  acid,  which 
does  not  attack  rhodium. 

The  nitric  acid  solution  of  the  new  compound  does  not  contain 
rhodium  sulphate  alone.  Part  of  the  sulphur  is  not  precipitated  by  a 
barium  salt,  and  only  a  portion  of  the  rhodium  is  reduced  by  formic 
acid. 

It  seems  probable  that  the  amorphous  substances  previously  ob- 
tained in  a  similar,  manner  from'other  platinum  metals  have  a  similar 
composition.  (v.  H.  B. 
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Iron  containing  Nickel  from  Sanarka,  in  the  Ural 
Mountains.  By  C.  Gkewixgk  (Jahrb.f.  Mm.,  1884,  1,  Ref.,  29— oO). 
— In  the  gold  stream-work  near  Troizk,  a  piece  of  iron  weighing 
o'5  grams  has  been  found.  It  is  possibly  of  meteoric  origin.  It  is  of 
a  steel-grey  colour.  H.  =  4—5;  sp.gr,  783.  It  is  entirely  soluble  in 
hydrochloric  acid,  and  contains  about  2  per  cent,  of  nickel. 

B.  H.  B. 

Action  of  Fused  Magmas  on  Various  Minerals.  By  C.  Dokl- 
TEK  and  E.  lluss.vK  {Jahrb.  f.  Miu.,  Ia84,   1,   Mem.,   18— 44).— These 
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researclies  were  undertaken  to  imitate  and,  if  possible,  to  throw  some 
light  on  the  various  contact  phenomena  brought  about  by  the  action 
of  magmas  in  a  state  of  igneous  fusion.  The  minerals  which  were 
subjected  to  the  action  of  a  fused  iragma  were  : — oli\'ine,  pyroxene, 
hornblende,  biotite,  felspar,  quartz,  garnet,  dichroite  and  zircon. 
Finely  powdered  basalt,  andesite,  or  phonolite,  was  fused  in  a  porce- 
lain crucible,  and  the  above-mentioned  minerals  were  dipped  into  the 
molten  mass,  and  subjected  for  some  time  to  its  action.  In  several 
cases  the  minerals  were  placed  in  the  powdered  rock  and  fused,  rfo 
alteration  of  the  porcelain  crucible  took  place. 

Pyroxene,  when  subjected  to  the  action  of  a  fused  magma,  dissolves 
at  the  edges,  or  is  converted  into  a  fibrous  or  granular  aggregate.  The 
conversion  into  augite  crystals,  which  is  observed  when  bronzite  is 
subiected  to  the  action  of  fused  phonolite,  seems  to  be  due  not  to  the 
heat  alone,  but  also  to  chemical  action.  Fused  monoclinic  augite 
separates  out  from  the  magma  in  the  same  state  as  before,  whilst 
rhombic  augite  often  separates  out  as  monoclinic  augite. 

Hornblende. — Where  the  magma  has  acted  on  the  hornblende,  solu- 
tion of  the  edges  occurs.  This  so-called  opacite  edge  may  be  observed 
in  many  younger  eruptive  rocks.  If  the  action  be  greater,  a  more  or 
less  perfect  change  of  the  hornblende  into  augite  takes  place.  It  is 
remarkable  that  where  the  fusion  with  the  magma  is  imperfect,  the 
form  of  the  hornblende  remains  unchanged,  but  on  examination  under 
the  microscope,  it  is  found  to  consist  of  an  aggregate  of  small  augite 
columns  and  magnetite.  Similar  "  pseudo-crystals  "  of  augite  and 
magnetite  after  hornblende  frequently  occur  in  basaltic  rocks,  but  up 
to  tlie  present  time  have  never  been  regarded  as  being  caused  by  con- 
tact action. 

Olivine. — The  author's  experiments  confirm  the  view  of  Roth  and 
Rosenbusch  that  olivine  was  the  first  mineral  that  separated  out  of 
the  basaltic  magma. 

Garnet  is  altered  by  fusion  in  basaltic  magmas;  these  alterations 
are  of  two  kinds.  In  one  case  a  new  formation  of  minerals  was  not 
observed  :  the  alteration  being  confined  to  a  peculiar  cloudiness,  sug- 
g-estive  of  Schrauf's  kelyphite,  granulation  and  sHght  formation  of 
opacite.  In  other  cases  chemical  changes  undoubtedly  take  place  ; 
spinel  crystals  and  green  augite  occurring  as  products  of  the  altera- 
tion. B-  H.  B. 

Mineralogical  Notes.  By  A.  Britn  (Jah-h.f.  Min.,  1884,  1,  Ref., 
23 — 24). — 1.  Peroioshite  from  Rympfischwiing  near  Zermatt : 


TiOo.                ^eO.                  CaO. 
.59-39             0-91             39-80 

Total. 
100-10 

Sp.  gr. 

3-974 

Oesmine  from  the  Viesch  Glacier  : 

SiOa.                 ALO3.                CaO. 
57-44             15-43             8-71 

H.O. 

18-03 

Total. 

99-61 

3.  Albite  from   the    moraine  of  the    "Glacier  de   Trelatete  "  (Mt. 
Blanc)  : 
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SiOj.  AlA-  Na.O.  Total. 

G8-r.7  19-67  11-90  100-14 

4.  Orthoclase  from  the  protogine-gneiss  of  Mt.  Blanc  : 

SiOj.  AI.O3.  CaO.  K,0.         Na.,0.  FeO.  Tota\ 

66-02         19-48        0-88         7-84        5-60        trace        99-82 

5.  RipidoUte  from  Mt.  Blame  : 

SiOo.  ALO3.  FeO.  MgO.  H2O.  Total. 

2G-G0  18-02  29-67  15-85  9-98  100-12 

6.  Finite  from  Auvergne.  A  number  of  waiter  determinations  were 
made  (1-99;  2  46;  2-75;  348  percent.  H2O)  showing  that  the  per- 
centage of  this  constitaent  increases  with  the  decomposition  of  the 
dichroite  and  its  decrease  in  hardness. 

7.  BorocaJcite  from  Chile.  After  the  removal  of  Na>SOj  and  NaCl 
by  washing  with  water,  the  residue  gave  : — 

CaO.  Na^O.  H2O.  BoOg.  Total. 

14-69  1-87  34-95  (48'-49)  100-00 

from  which  the  formula,  SNajBiOv  +  9Ca3Bu022  +  I9H2O,  is  de- 
duced. B.  H.  B. 

Corrosion  Faces  of  Fluorspar.  By  F.  J.  P.  v.  Calker  (Jahrb. 
f.  Mill,,  1S84,  1,  Ref.,  7 — 8). — The  specimens  examined  came  from 
Brienz  (Switzerland).  They  Avere  aggregates  of  sea-green  crystals  of 
the  combination  coOoo  .  ocOn  ;  the  faces,  however,  were  all  greatly 
corroded.  The  corroded  planes  formed  small  four-sided  depressions 
with  their  lateral  edges  parallel  with  the  combination  edges  of 
ooOco,  0.  The  corrosion  plane  was  determined  to  be  ^0^.  Larger 
depressions  also  occur  which  exhibit  the  form  ooOf .  B.  H.  B. 

A  Peculiar  Kernel  Structure  in  Fluorspar.    By  F.  J.  P.  v. 

Calker  (Jahrb.  f.  Min.,  1884,  1,  Ref.,  7). — On  the  cubical  faces  of 
small  violet  crystals  of  fluoi'spar  (ooOoo  .  y  Oy  .  0)  which  filled 
drusy  cavities  in  zinnwaldite,  a  finely  defined  square  was  always 
observed.  The  sides  of  the  square  were  parallel  to  the  combination 
edges,  ooOoo  :  0,  and,  when  examined  under  the  microscope,  proved  to 
consist  of  irregular  violet  patches,  whilst  the  interior  and  exterior  of 
the  square  proved  to  be  colourless.  This  appearance  is  explained  as 
being  due  to  kernel  structure.  A  colourless  crystal,  coOoo  :  O,  or, 
ooOoo:  mOm,  must  have  first  been  formed,  then  the  violet  pigment 
and  on  this  the  planes  yOU  and  O.  B.  H.  B. 

Pyrostilpnite  from  St.  Andreasberg.  By  0.  Luedecke  (Jahrb. 
f.  Min.,  188 1,  1,  Ref.,  11 — 12). — The  pyrostilpnite  or  fire-blende  from. 
St.  Andreasberg  gave  the  following  results  on  analysis  : — 

Ag.  Sb.  S.  Total. 

59-435      22-302       18-113      99-850 
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The  formula  is  Ag^SbSs,  "wliicli  is  also  the  formula  of  pyrargyrite, 
so  that  the  compound  is  dimorphous.  The  crystallographical  examina- 
tion shows  that  the  mineral  is  monoclinic,  a  -.b  :  c  =  0"3547  :  1  :  0"1782  ; 
/3  =  90°0'.  The  following  forms  were  observed:  —4^4,  4f 4?,  ooP, 
co?2,  Poc,  -Pco,  -21?2,.oo£4,  OP,  coPco.  B.  H.  B. 

Relations  between  the  Crystalline  Form  and  Chemical 
Composition  of  Arsenical  Iron  Pyrites.  By  Arzruni  and  Baee- 
WALD  (Jahrh.  f.  Min.,  1884,  1,  Ref.,  10— 11).— Tlie  authors  have 
examined  a  number  of  specimens  of  crystallised  arsenical  pyrites  to 
determine  whether  the  angle  of  the  prism^  or,  what  amounts  to  the 
same  thing,  the  ratio  of  the  axes  a  and  by  bears  a  fixed  relation  to  the 
percentage  of  sulphur. 

If  the  results  be  arranged  in  a  series  according  to  the  value  of  the 
axis  a,  and  if  the  lengths  of  this  axis  and  the  sulphur-percentage  of 
the  two  end  members  be  compared,  it  will  be  seen  that  a' difference  of 
0'01872  in  the  axis  a  corresponds  to  a  difference  of  4-42  per  cent,  of 
sulphur,  or,  in  other  words,  an  increase  of  O'OOOOl  in  the  axis  a  repre- 
sents an  increase  of  0"00236  in  the  percentage  of  sulphur.  Hence,  if 
the  axis  a  be  given,  the  percentage  of  sulphur  may  easily  be  calcu- 
lated, and  vice  versa,  always  supposing  that  the  difference  in  the 
length;  of  the  axis  a  stands  in  direct  pi'oportion  to  the  percentage  of 
sulphur. 

In  the  following  table  the  sulphur  percentage  has  been  thus  calcu- 
lated, and  compared  with  the  value  actually  obtained  on  analysis  : — 


Locality. 

Axis  a. 

Sulphur 
found. 

Sulphur 
calculated. 

Eeicheustein, 

0  -67092 
0  -67052  (?) 
0-67725 
0-67811 
0 -67960 
0  -68066 
0-68215 
0-68279 
0  -68964 

18-051 
18-290 
19-585 
19-761 
20  -080 
20  -410 
20  -520 
20-831 
22  -472 

17  -957  (?) 

19  -547 

19-748 

"  Plinian  "    

20  099 

Sala    

20  -350 

20-701 

20  -852 

From  the  above  results  it  is  evident  that  the  crystal  form  is  de- 
pendent on  the  chemical  composition.  The  crystals- from  Sangerberg 
do  not  follow  the  law ;  the  measurements  of  the  angles  being  inexact. 
If  the  sulphur  in  these  analyses  be  regarded  as  being  in  the  form  of 
FeSi,  the  remainder  of  the  iron  must  then  bear  a  varying  ratio 
to  the  arsenic,  viz.,  1:1-669  to  1  :  2'088.  If,  however,  the  ratio  be 
takeiv  as  1 :  2,. then.  0"7743  to  1*1956  F€As2  would  be  required  for  one 
molecule  of  FeSa  in  the  various-  analyses.  No  explanation  can  be 
given  of  the  variable  percentage  of  sulphur  in  arsenical  pyrites ;  it  is, 
however,,  clear  that  the  theory  that  the  arsenical  pyrites  are  isomor- 
phous  mixtures  of  FeSj  and  FeAs2,  is  not  allowable.  B.  H.  B. 
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Identity  of  Spathiopyrite  and  Safflorite.  Bj  F.  Sandbekger 
(Jahrb.  f.  Min.,  1884,  1,  Mem.,  69— 70). — L.  McCay  points  out  the 
identity  of  the  safflorite  of  Breithaupt,  with  the  sjjcdhiopyrite  described 
by  the  author  in  1868.  The  author  now  finds  that  the  sp.  gv.  of  the 
mineral  is  7"1  and  not  6"7  as  originally  stated;  there  can  be  no  doubt, 
therefore,  that  the  two  minerals  are  identical.  B.  H.  B. 

Haematite  from  the  Hargita-Gebirge.  By  A.  Schmidt  (Jahrb. 
f.  Min.,  1884,  1,  Ref.,  12 — loj. — The  crystals  occur  in  fissures  of  an 
amphibole  andesite.     The  chemical  analysis  gave  : — 

Ee.  O.  Total. 

70-27  29-43  99-70 

On  the  tabular  crystals  the  following  forms  were  observed :  OR, 
ooP2,  |P2,  R,  — 2R,  — ^R,  -iRS.  The  nearest  analogue  to  the 
Hargita  crystals  are  those  of  Biancavilla  (Abstr.,  1881,  237). 

B.  H.  B. 

Crystal  of  Stephanite  from  Wheal  Ne"wton.  By  W.  J.  Lewis 
{Jahrb.  f..  Min.,  1884,  1,  Ref.,  7). — A  crystal  of  stephanite  has  been 
found,  for  the  first  time  in  England,  at  Wheal  Newton,  in  Cornwall. 
It  was  associated  with  chalybite  and  quartz.  The  observed  planes 
were  :  coPco,  oqPc5),  OP,.  coP,  ooP3,  P,  ^P,  ^P,  -|Pob,  Pob,  2Pob, 
2P4,  fP3,  Poo,  fPV-  B.  H.  B. 

Production  of  Zeolites  in  the  Cold..  By  F.  Gonn.\rd  {Jahrb.  f. 
Min.,  l'S84,  1,  Ref.,  28). — Fournet  in  his  "  Geologic  Lyonnaise " 
(p.  658)  describes  the  occurrence  of  zeolites  in  cavities  of  a  lava  from 
the  volcano  of  Louchadiere.  These  zeolites  are  found  only  in  cavities 
below  the  usual  river-level,  and  as  they  are  partially  filled  with 
water,.  Fournet  inferred  that  the  zeolites  were  here  formed  in  the  cold 
under  the  influence  of  river  water.  From  a  closer  examination  of 
these  "  zeolites,"  the  author  found  that  they  consisted  solely  of 
aragonite.  B.  H.  B. 

Vangnerite  at  Irigny  (Rhone).  By  F.  Gonxard  {Compt.  rend., 
97,  1155 — 1157). — The  granite  in  a  large  quarry  below  Irigny  is 
traversed  by  an  almost  vertical  dyke  about  10  meters  in  thickness. 
The  material  of  which  the  dyke  is  composed  is  highly  micaceous,  and 
has  undergone  considerable  disintegration  ;  it  very  closely  resembles 
the  vaufjnerite  which  Fournet  found  near  Vaugnei-ay  (Rhone),  and 
which  Deluse  regards  as  a  micaceous  diorite.  The  altered  rock  con- 
tains three  principal  constituents ;  mica,  in  blackish  elongated  plates  ; 
felspar  more  or  less  kaolinised,  and  forming  small  white  masses 
which  surround  an  unaltei-ed  pinkish  nucleus ;  and  numerous  flattened 
citron-yellow  hexagonal  prisms,  with  an  earthy  fracture,  in  all  pro- 
bability produced  by  the  alteration  of  hornblende.  The  less  decom- 
posed portions  of  the  vaugnerite  contain  brown  crystals  of  sphene  of 
the  Arendal  type,  and  the  rock  also  contains  prismatic  needles  of 
apatite,  which  are  e.specially  abundant,  disseminated  in  the  altered 
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crystals  of  hornblende.     The  proportion  of  apatite,  however,  is  not 
sufficient  to  give  the  rock  any  industrial  value.  C.  H.  B 

Formation  of  Bauxite  and  Gypsum.  By  S.  Meuxier  (Gompf. 
rend.,  97,  l-14t — l-irt6). — When  white  marble  is  left  in  contact  with 
a  solution  of  aluminium  sulphate  for  a  long  time,  carbonic  anhydride 
is  very  slowly  given  o£P,  and  the  marble  becomes  covered  with  a 
white  mamillary  crust,  which  contains  aluminium,  calcium,  sulphuric 
acid,  and  water.  This  crust  is  a  mixture  of  several  substances,  viz. : — 
(1.)  An  amorphous  substance  soluble  in  cold  dilute  potash.  It  pro- 
bably contains  aluminium  hydroxide,  but  its  solution  contains  sul- 
phuric acid,  and  it  may  therefore  be  a  basic  sulphate.  (2.)  Small 
acicular  crystals  of  gypsum.  (3.)  Transparent,  brilliant,  relatively 
bulky  spheres  and  ellipsoids,  sometimes  O'l  mm.  in  diameter.  They 
are  frequently  connected  together,  and  enclose  crystals  of  gypsum. 
Mixed  with  these  bodies  are  numerous  crystals  derived  from  the 
regular  octohedron,  a  combination  of  octohedron  and  cube  being  one 
of  the  most  frequent  forms.  These  crystals  occur  only  in  small  quan- 
tity. They  contain  sulphuric  acid,  calcium,  and  aluminium,  and  may 
perhaps  be  regat'ded  as  a  kind  of  alum ;  they  dissolve  slowly  in  cold 
Avater  and  immediately  in  boiling  water,  but  are  insoluble  in  alcohol. 

This  experiment  throws  little  light  on  the  formation  of  bauxite,  but 
it  affords  a  clue  to  a  probable  mode  of  foi-mation  of  gypsum,  especially 
when  it  is  remembered  that  the  latter  is  sometimes  found  associated 
with  websterite  (aluminium  sulphate),  C.  H.  B. 

New  Selenium  Minerals  from  Cacheuta.  By  E.  Bertrand 
(Jahrb.  f.  ^liii.,  1884,  1,  Ref.,  9—10). — Molybdomentte  (selenite  of 
lead),  cobaltomenite  (selenite  of  cobalt),  and  selenic  acid,  are  found  at 
Cacheuta,  La  Plata,  associated  with  chalcomenite  (SeCu03,2HoO) 
recently  described  by  Des-Cloizeaux  (Abstr.,  1883,  31).  Molybdomenite 
forms  rhombic  lamella  with  pearly  lustre.  The  crystals  of  cobalt- 
omenite are  monoclinic.  They  are  extremely  small,  and  have  the 
colour  of  erythrine.  Selenio  acid  occurs  as  very  fine  white  needles, 
and  is  due  to  the  decomposition  of  the  molybdomenite. 

B.  H.  B. 

Thorite  of  Arendah  By  L.  F.  N'ilson  (Jahrh.  f.  Min.,  1884,  1, 
Ref.,  8). — In  1876  Nordenskiold  discovered,  at  Arendal,  a  crystallised 
silicate  containing  50  per  cent.  Th  and  10  per  cent.  UOo-  The  author 
is  of  opinion  that  this  mineral  contains  uranium  in  the  form  of  UO2, 
corresponding  to  the  ThOo,  and  supposes  that  these  two  oxides  replace 
each  other  in  thorite  in  variable  proportions.  The  mineral  is  thus 
only  a  variety  of  thorite  rich  in  uranium,  and  not  a  distinct  mineral. 

B-  H.  B. 

Hiibnerite  from  the  Pyrenees.  By  E.  Bertrand  (Jahrb.  f.  Min., 
1884,  1,  Ref.,  14). — The  author  found  the  pure  manganese  wol- 
framiate,  hitherto  only  known  in  Nevada,  in  the  dialogite  of  Ader- 
vielle,  Hautes  Pyrenees,  tosrether  with  friedelite  and  manganese- 
blende.  The  forms,  cx^P,  cx)P6b,  ooPcJo,  were  observed.  The  crystals 
were  transparent  and  of  a  rutHe-red  colour.  B.  H.  B. 
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Note  on  the  Optical  Properties  of  Nevada  Hiibnerite.  By 
A.  Des-Cloizeaux  (jahrh.  f.  Min.,  1884,  1,  Ref.,  14 — 15). — Contrary 
to  the  author's  theory,  according  to  which  the  optical  axes  of  the 
natural  hiibnerite  lie  in  ooPcb,  Grotli  and  Arzruni  (Pogg.  Ann.,  1873, 
235)  found  in  artificial  crystals  the  axial  plane  perpendicular  to 
ooPcb.  On  a  further  examination  of  the  natural  crystals,  the  author 
found  that  the  theory  of  Groth  and  Arzruni  is  correct. 

B.  H.  B. 

Jadeite  from  Thibet.  By  E.  Cohex  (Jdhrb.  f.  Min.,  1884,  1, 
M^m.,  71 — 73). — Microscopic  examination  of  a  fragment  of  jadeite 
presented  to  the  author  by  Damour  pi'oved  it  to  be  a  member  of  the 
pyroxene-group.     Tlie  analysis  gave  the  following  results  :  — 


SiO,. 

A1.,0|,. 

TeO. 

CaO. 

MgO. 

Na.,0. 

Total. 

59-17 

22-58 

1-56 

2-68 

1-15 

12-93 

100-07 

The  close  resemblance  of  this  mineral  to  the  augite  from  a  South 
African  eclogite  (Jahrh.  f.  Min.,  1879,  864)  induced  the  author  to 
suppose  that  the  silicate,  Na^O,  A1.20a,4SiOo,  was  present,  and  with  this 
hypothesis  to  calculate  the  analysis  of  the  jadeite,  as  well  as  several 
of  Damour's  'older  analyses.  He,  however,  invariably  obtained  a 
considerable  excess  of  SiO^,  when  the  remaining  constituents  were 
regarded  asMg0,A]'»O3,Si0.>  and  RO,SiO>,  as  in  the  African  pyi-oxene. 

B.  H.  B. 

Dichroite  from  Asama-Yama.  By  E.  Hussak  {Jahrh.  f.  Min., 
1884,  1,  Ref.,  76 — 77). — Among  tbe  fragments  ejected  from  the  Japanese 
volcano,  Asama-Tama,  the  author  found  normal  andesite  lapilli, 
andesite  lapilli  with  enclosures  of  a  white,  finely  granular  rock  con- 
taining dichroite, 'and  the  latter. rock  also  occurring  independently 
among  the  ejected  fragments.  Ejected  matter  containing  dichroite, 
and  almost  entirely  free  from  augite  and  magnetite,  gave  on  analysis 
the  foUowinof  results:  — 


SiO.,. 
74-65 

AlA- 
15-32 

2-34 

MnO. 

0-26 

CaO. 

1-06 

MgO. 
0-79 

K2O. 
1-42 

Na.O. 

4-ii 

IgnitiotJ. 

0-45 

Total. 

101-30 

The  dichroite  forms  columnar  crystals  of  the  combination 
odP,  ooPob,  OP,  and,  strange  to  say,  is  always  developed  as  twin 
crystals  along  ooP,  in  the  way  frequently  met  with  in  the  rhombic 
carbonates  of  the  aF^.goiiite  series.  B.  H.  B. 

T-win  Crystals  of  Dichroite  from  the  Laacher  See.  By 
A.  V.  Lassaiia  (Jahrh.  f.  Min.,  1884,  1,  Ref.,  77— 79).— The  author 
describes  ejected  matter  from  the  Laarher  See  very  rich  in  dichroite. 
It  is  a  microscopic  mixture  of  glassy  felspar,  dark  violet  dichroite  in 
large  badly-developed  six-sided  columns  (ooP  .ooPob.OP),  corundum, 
biotite,  and  pleouast.    As  in  the  case  of  the  dichroite  from  the  Japanese 


408  ABSTRACTS  OF  CHEMICAL  PAPERS. 

volcano,  Asaraa-Yama,  the  dicliroite,  in  whicli  tte  plane  of  the  optical 
axes  is  parallel  to  coPdo,  is  developed  as  twin  crystals  along  ooP. 

B.  H.  B. 
Culm  Conglomerate,  containing  Variolite,  at  Hausdorf,  in 
Silesia.  By  E.  Dathe  {Jahrh.  f.  Min.,  1884,  1,  Ref.,  73— 74).— Of 
all  the  specimens  of  variolite  examined,  only  one,  which  unfortunately 
was  not  analysed,  proved  to  be  a  true  variolite,  that  is,  an  endomorph 
contact-product  of  diabase.  All  the  others  resemble  the  trae  variolites 
in  external  appearance  only.  They  consist  principally  of  albite,  quartz, 
muscovite,  and  iron  pyrites.  The  ground -mass  is  a  mixture  of  quartz 
and  albite  with  tinely-disseminated  chlorite.  Analyses  of  two  specimens 
are  given : — 

SiOi.        TiOj.        AI2O3.       FejOs.      FeO.        CaO.        MgO.       NaoO. 

I    ..    72-23      0-20       13-90       l-BG'      0-57       0-23      0-88       2-71 

II    ..    75-22        —        14-32       1-86      0-57      0-13       0-53       3-62 

Organic 
KoO.        P.Og.         COj.  SO3.        H2O.       matter.       Total.       Sp.gr. 

I  ..  3-57  0-17  0-04  0-17  L97  0-04  99-54  2-691 
II    ..     3-91         _  _  _        1-29         —       10011     2-682 

B.  H.  B. 

Green  Mica  in  the  Quartzites  of  Ouro  Preto  (Brazil).  By 
H.  GoRCEix  {Jahrh.  f.  Mill.,  1884.  1,  Ref.,  20).— Micas  with  a  small 
])ercentage  of  chromium  are  widely  distributed  in  the  quartz  mica 
schists,  containing  quartzites  and  topaz,  of  the  province  of  Minas 
Geraes.  The  author  has  found  a  mica  rich  in  chromium  in  a  quartzite 
belonging  to  the  same  horizon  at  Ouro  Preto.  This  bright  green 
translucent  mica  (sp.  gr.  2-78)  has  the  following  composition: — 


ALO3 

SiOj. 

+  Fe^Os, 

Cr^Os. 

MgO. 

K2O. 

Na..O. 

Ignition. 

Total. 

46-5 

37-2 

0-9 

0-8 

7-9 

1-3 

4-7 

99-3 

Unlike  the  green  mica  from  the  Ural  Mountains  (Abstr.,  1883, 
1066)  here  only  a  small  portion  of  the  alumina  appears  to  be  replaced 
by  chromium,  and  magnesia  is  present  to  a  very  small  extent. 

B.  H.  B.     . 

Ne-w  Mineral  from  Barbin  near  Nantes.  By  A.  Ues-Cloizeaux 
(JaJirb.  f.  Min.,  1884,  1,  Ref.,  8 — 9). — A  new  silicate  of  aluminium, 
iron,  and  calcium  occurs,  together  with  quartz  and  apatite,  in  cavities 
in  a  pegmatite  rock  at  Barbin,  near  ^N^antes.  The  crystals  are  rhombic 
and  occur  in  the  form  of  colourless  rectangular  plates  0-75  mm.  long 
and  O'S  mm.  broad.  The  mineral  is  probably  identical  with  that  from 
Petit-Port  described  by  Bertrand  {Jahrh.  f.  Mia.,  1881,  1,  362). 

B.  H.  B. 

Analyses  of  Idocrase  from  Ala  and  Monzoni.  By  E.  Ludwig 
and  A.  Renard  {Jahrh.  f.  Min.,  1884,  1,  Ref.,  24— 2.5).— The  results 
of  the  analyses  are  : — 


Si02. 

TiO^.    FeoOg. 

FeO. 

AI2O3. 

CaO. 

MgO. 

H2O. 

Total. 

I . 

.  37-36 

0-18     4-02 

0-39 

16.30 

36-65 

3-02 

2-89 

100-81 

I . 

.  37-50 

0-28     3-76 

0-33 

16-22 

36-31 

3-13 

2-14 

99-68 
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I.  Grass-green  idocrase  (vesuvian)  from  Ala  ;  sp.  gr.  3"427. 

II,  Yellowish-brown  idocrase  from  Monzoni ;  sp.  gr.  3'413. 

These  analyses  differ  from  previous  analyses  in  giving  no  appi'e- 
ciable  quantities  of  alkalis,  and  a  very  lov?  percentage  of  FeO. 

B.  H.  B. 

The  Kersantite  Vein  of  the  Upper  Harz.  By  A.  v.  Groddeck 
(Jahrb.  f.  MiJi.,  il8S4,  1,  JRef.,  68 — 70). — The  author  has  discovered  a 
vein  of  kersantite,  1  m.  wide  and  8  m.  broad,  traversing  the  Upper 
Devonian  and  Culm  beds  near  Lautlienthal .  He  distinguishes  three 
varieties  of  the  rock  :  1.  Normal  kersantite  of  a  bluish-black  colour, 
closely  resembling  that  from  Laveliue  in  tbe  Vosges.  2.  A  variety 
resembling  quart-z  porphyry ;  and  3.  A  violet  or  i*eddish  variety. 
Analyses  of  these  three  varieties  are  given  (I,  II,  and  III),  as  well  as 
an  analysis  of  kersantite  from  Laveline,  (IV)  made  for  the  sake  of 
comparison. 


SiOo. 

TiO.. 

AI.P3.     FeA-    Cr^Os-    ^eO.     MnO.     CaO. 

MgO. 

I  .. 

.    54-80 

0-30 

11-20     3-42     0-05     4-80     0-40     8-32 

6-00 

II .. 

.    62-00 

0-20 

10-96     5-54     0-05     4-41     0-41     1-02 

6-52 

Ill .. 

.    50-80 

010 

7-93    4-62     0-05     4-67     0-41  10-00 

4-75 

IV  .. 

.    52-61 

0-50 

14-64     1-36     0-35     6-75     030     7-30 

7-20 

H2O. 

KoO. 

Na.,0.     P0O5.     CO.,.       Cii.          S.          Total. 

Sp.  gr. 

I .. 

.    2-82 

1-25 

1-15     0-40     4-63      —        —        99-54 

2-72 

II .. 

.    2-99 

2-46 

1-78     0-35     0-44      —        —        99-13 

2-60 

Ill .. 

.    2-02 

0-95 

0-99     0-40  12-70      —        —      100-39 

2-68 

IV  .. 

.    2-70 

0-95 

0-82     0-30     3-40     0-24    0-10       99-52 

■ — 

B.  H.  B. 

Manganese  Minerals  from  Vester-Silfberg  in  Dalarne.     By 

M.  Weibcll  {Jahrh.f.  Min.,  1884,  1,  Ref.,  20— 22).— 1.  Inrjelstromite. 
— This  mineral,  described  by  Ingelstrom  as  knebelite,  forms  part  of 
the  gangtie  of  the  iron-manganese  ores.  It  forms  greyish-white  crys- 
talline masses  with  glassy  lustre,  splintery  fracture  and  sp.  gr.  4-17. 
The  analysis  gave  : — 


SiOo. 

FeO. 

MnO. 

MgO. 

CaCOj. 

Total. 

29-94 

46-88 

18-83 

3-01 

114 

99-80 

It  is  a  memToer  of  the  olivine-group  with  the  composition, 

2[2FeO,SiO,]  +  2MnO,SiO,. 

2.  Alumina  garnet   containing   manganese  occui'S  in    grains.       Th 
analysis  gave  the  following  results : — 


SiOo. 

Al,03. 

FeO. 

MnO. 

,CaO. 

Total. 

3603 

20-91 

21-26 

17-79 

4-43 

100-42 

3.  Silfberglte  occurs  in  translucent,  honey-yellow  columns  with  a 
glassy  lustre  and  white  streak.  iJ.  55  ;  sp.  gr.  3-416.  The  mean  of 
three  analvs^'s  gave: — 
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SiOo.  FeO.  MuO.         MgO.  CaO.        Ignition.        Total. 

48-83        30-49         8-34        8-39         1-74         0-44  98-23 

From  the  analysis  the  formula  4FeO,Si02   +    2Mg(Ca)0,SiO,  + 
MnOjSiOa  is  deduced. 

4.  Manganese-hedenbeor/ite    has     a    greyish-green    colouj-.       H.    5  ; 
sp.  gr.  3-55-     The  analysis  gave  : — 

SiOj.  FeO.  MnO.  CaO.  MgO.        Alkalis.        Total. 

48-29         24-01         6-47         17-69         2-83        0-22         99-51 

which  corresponds   with  the  formula    2(B'eO,Si02    +    CaOjSiOa)  + 
(MnMg)O.SiO.,. 

5.  Lime-dialogife. — The  mean  of  two  analyses  gave  : — 

C0.2..  MnO.  FeO.  CaO.     InsoL  residue.      Total. 

40-58  24-60  6-95  26-71.  1-15  99-99 

By  the  action  of  the-  atmosphere  this  mineral   is  decomposed  into 
wad  with  the  following  composition : — 


CaO. 

MnO. 

FeO. 

H.O. 

Insol.  residue. 

Total. 

4-38 

61-56 

20-51 

8-43 

3-23 

98-11 
B.  H.  B, 

Artificial  Crystals  of  Manganese-iron-olivine.  By  H.  Las- 
PETRES  (Jahrb.  f.  Min.,  1884,  1,  Ref.,  27— 2&)_.— At  the  steel  works 
near  Schwelm,  crystals  of  manganese-iron-olivine  were  found  on  the 
sandstone  bottom  of  a  forge-hearth.  The  mean  of  two  analyses  gave 
the  following  results-:- — 


Hetallic-Ee. 

Sand. 

Fe^Oa. 

FeO.. 

MhO. 

SiO.,. 

Total. 

0-67 

16-02 

0-77 

44-00 

1383 

25-21 

100-50 

After  the  removal  of  the  metallic  iron^  the  mechanically-mixed 
quartz  sand  and  the  PejOa,  the  analysis  of  the  pure  slag  gave : — 

Si.,0.,.  FeO.  MnO.  Total. 

30-36  52-98  16-6S  10-00> 

representing  the  formula  MnFe2Si208. 

The  crystals  have  the  well-known  olivine  form  cxsPdo,  ooP,  2Pob. 

B.  H.  B. 

Artificial  Production  of  Spessartite  or  Manganese-garnet. 
By  A.  GORGEU  (Compf.  rend.,  97,  1303— 1305).— When  1  part  of 
finely  powdered  pipe-clay  and  about  15  part*  &i  nearly  pure  and  dry 
mano-anous  chloride  are  fused  at  a  cherry-red  heat  in  a  current  of 
hvdrogen  saturated  with  aqueous  vapour  by  passing  through  a  warm 
solution  of  potassium  permanganate,  a  regulus  is  obtained  which, 
when  treated  successively  with  water  and  dilate  hydrochloric  acid, 
yields  a  residue  of  yellowish  crystals  identical  in  composition,  crys- 
talline form  (icositetrahedrons),  and  other  properties,  with  spessartite, 
but  slightly  softer  than  the  natural  mineral  (H.  =  6 — 7 ;  spessartite 
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above  7).  By  substituting  calcium  chloride  for  manganous  chloride, 
the  corresponding  calcium  compound  is  obtained.  Melanite  is  the 
only  variety  of  garnet  which  has  hitherto  been  prepared  artificially. 

C.  H.  B. 

The  Supposed  Pre-Cambrian  Rocks  of  St.  David's.      By  A. 

Geikie  (/o»;-».  Geo!.  Soc,  1883,  261—325;  Jahrh.  f.  Min.,  1884,  1, 
Rcf.,  88 — 91). — This  paper  was  written  to  refute  the  views  advanced 
by  Dr.  Hicks  that  there  are,  at  St.  David's,  three  distinct  Pre-Cam- 
brian formations  :  the  "  Dimetian,"  the  "  Arvonian,"  and  the 
"  Pebidian." 

The  Lower  Cambrian  beds  at  St.  David's  have  been  folded  into  an 
isoclinal  curve,  and  the  following  rock  groups  may  be  recognised  : — 
1.  Volcanic  group.  2.  Quartz  conglomerate.  3.  Green  and  red 
shales  and  sandstones.  4.  Purple  and  greenish  grits,  sandstones  and 
shales. 

The  volcanic  group  consists  mainly  of  tuffs  with  occasional  breccias 
and  bands  of  olivine-diabase.  Analyses  of  the  oliviue-diabase  from 
Rhosson  (I),  and  from  Clegyr  Foig  (II),  are  given — 


SiO.,. 

ALO3. 

Fe.Oa. 

FeO.          MnO. 

CaO. 

MgO. 

T 

. ...    45-92 

1816 

1-18 

9-27        0-19 

719 

10-07 

I 

....    45-38 

16-62 

4-06 

8-63         0-14 
Insoluble 

8-19 

911 

KoO. 

Na  0. 

Ignition. 

residue.          Total. 

Sp.  gr. 

I  ....    1-78 

2-12 

4-'22 

0-04         100-14 

2-96 

II  ....  0-71 

2-20 

4-34 

0-08          99vt 

) 

2-99 

The  tufPs  are  partly  basic,  derived  from  the  disruption  of  diabase 
lavas,  and  partly  acid  from  the  destruction  of  fine  felsites.  A  mass 
of  granite  has  risen  through  the  eastern  limb  of  the  isocline,  and  this 
granite  is  the  "  Dimetian"  formation  of  Hicks.  The  metamorphism 
associated  with  the  granite  consists  in  the  hardening  of  certain  bands 
of  rock  which  have  been  converted  into  flinty  aggregates.  These 
contact-products  represent  the  "Arvonian"  formation  of  Hicks. 

B.  H.  B. 

Anorthitic  Rock  at  Saint  Clement,  Puy  de  Dome.  By  F. 
GoNNARD  (Coiujjt.  rend.,  97,  1447 — 144y). — This  rock  consists  essen- 
tially of  anorthite  and  green  pyroxene,  and  therefore  belongs  to  the 
eukrite-group,  but  it  is  also  characterised  by  containing,  in  unusual 
abundance,  long  silky  fibres  of  wollastonite,  sometimes  almost  colour- 
less, but  generally  white,  enclosing  green  grains  of  pyroxene,  some 
rare  crystals  of  reddish-brown  sphene,  and  small,  very  brilliant,  trans- 
parent or  translucent  crystals  of  brown  vesuvianite.  The  wollaston- 
ite also  forms  small  veins  2 — 3  mm.  in  thickness.  The  rock  also 
contains  quartz,  though  not  in  large  quantity,  and  hornblende  in  deep 
green  fibrous  masses,  black  crystalline  bundles,,  and  short  crystals. 
At  the  outcrop,  the  rock  has  weathered,  and  the  constituent  minerals 
have  undergone  considerable  oxidation.  C.  H.   B. 
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Presence  of  Phosphorus  in  Minette.  (Dmgl.  pnh/t.  /.,  250, 
830.) — Specimens  of  this  rock  from  Hohl,  in  Luxemboui'g,  gave  by 
analysis — 


re,03. 

P2O5. 

ALO3. 

CaO. 

Mn^O^. 

SiOa. 

75-67 

3-68 

3-10 

5^01 

'0-72 

8-70 

The  phosptorus  is  in  combination  witli  the  iron  and  not  with  the 
calcium.  D.  B. 

Glaucophane  Schists  of  the  Island  of  Groix.  By  Baerois 
{Compt.  rend.,  97,  1446 — 1447). — The  island  of  Groix  is  formed 
mainly  of  alternating  beds  of  mica  schist  and  chloritic  schists,  but  in 
some  parts  of  the  island  there  are  found  intersti-atified  with  these, 
beds  which  are  cbaracterised  by  the  large  number  of  minerals  which 
they  contain.  Tlie  principal  minerals  are  two  varieties  of  amphibole 
distinct  from  hornblende,  together  with  epidote,  rutile,  garnets, 
sphene,  magnetite,  chlorite  and  calcite  in  greater  or  less  quantity. 
The  predominant  variety  of  amphibol-e  is  glaucophane  in  bluisb  poly- 
chroic  crystals  elongated  along  the  faces  Ti'ij' .  The  prismatic  faces  are 
the  dominant  faces,  and  the  crystals  enclose  rutile.  The  other  variety 
is  o-reen  amiihibole,  wliicb  is  also  highly  polychroic,  but  in  other 
dii-ections.  Epidote  is  very  abundant  in  its  usual  forms,  but  does  not 
show  the  common  fan-like  structure.  The  garnets  are  much  cracked, 
as  if  they  have  been  subjected  to  powerful  mechanical  action.  The 
foliowino*  is  the  probable  order  of  consolidation  :  (1)  rutile,  sphene, 
mao-netite,  garaet  ;  (2)  glaucophane,  epidote,  white  mica,  quartz ; 
(3)  chlorite,  green  amphibole.  -C.  H.  B. 

The  Crystalline  Schists  of  Kaisersberg  in  Styria.      By  H.  v. 

FouLLON  (JaJirb.  f.  Mill.,  1884,  1,  Ref.,  85 — 88). — This  paper  gives  a 
petrographical  description  of  the  rocks  of  the  Wurm  Alp,  near 
Kaisersberg,  and  of  the  Ennsthal  and  Paltenthal,  all  of  which  helong 
to  the  lower  carboniferous  period.  Both  in  the  older  crystalline 
rocks,  contai-ning  felspar,  and  in  those  of  the  carboniferous  formation, 
the  felspaTS  are  characterised  by  a  remarkable  richness  in  enclosures. 
In  the  rocks  of  the  older  crystalline  formation,  the  felspar  is  mostly 
albite,  but  in  the  phyllite  gneiss  of  the  carboniferous  formation  mostly 
orthoclase,  but  partly  miorocline.  Most  of  the  crystalline  rocks  of 
the  Paltenthal  and  Ennsthal  are  characterised  by  their  great  richness 
in  titanium,  which  occurs  sometimes  as  titaniferous  iron,  sometimes 
as  rutile,  or  titanite.  A  number  of  rocks  are  remarkable  for  contain- 
ino-  chloritoid,  a  mineral  which  up  to  the  present  time  has  not  been 
frequently  met  with.  It  is  here  widely  distributed,  although  the 
amount  present  in  the  rocks  is  often  very  small.  Analysis  of  the 
chloritoid  schist  from  the  Wurm  Alp  gave  the  following  results  : — 

Organic 
SiO,.       ALOg.      PeO.      MnO.     MgO.     CaO.        S.        HoO.       matter.       Total. 
78-84      8-26      6-48    ti-ace    2-69     0-29     0-39     2-88       0-22       100-05 

Those  rocks   of  the  Paltenthal   and   Ennsthal,  which   contain  no 
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cbloritoid,  show  a  remarkable  analog'y  to  the  rocks  of  the  Weehsel 
mountains,  recently  described  by  A.  Bohm.  B.  H.  B. 

Elaeolite  Syenite  from  Jivaara.  By  F.  J.  Wiik  (Jahrh.  f.  Min., 
1884,  1,  Ref.,  75). — The  Jivaara  mountain  is  composed  of  elaeolite 
syenite.  Near  the  summit  a  coarsely  granular  vein  rock  occurs, 
which  is  traversed  by  narrow  veins  of  a  finely  granular  variety.  The 
coarsely  granular  vein  rock  is  essentially  a  mixture  of  elaeolite  and 
jivaarite  (titaniferous  lime-iron  garnet),  with  subordinate  pyroxene, 
almost  entirely  converted  into  amphibole.  In  contact  with  the  altered 
pyroxene,  cancrinite  (sp.  gr.  2 '45)  occurs,  which  encloses  minute 
columns  of  pyroxene  and  amphibole,  rich  in  soda.  Felspar  does  not 
occur  in  this  rock.  In  the  finely  granular  variety,  unaltered  pyroxene 
occurs ;  jivaarite  also  occurs,  but  cancrinite  has  not  been  observed. 
In  addition  to  these  minerals,  the  rock  contains  yellow  grains  of 
apatite  and  brown  crystals  of  titanite.  B.  H.  B. 

The  Cheviot  Andesites.  By  J.  J.  H.  Teall  (Jahrh.  f.  Mm., 
1884,  1,  Ref.,  71 — 73).— The  Cheviot  district  is  largely  composed  of 
porphyrites,  and,  in  addition  to  these,  masses  of  volcanic  ash  and 
breccia  occur,  together  with  a  remarkable  rock,  to  which  the  name 
pit chstone-porphy rife  has  been  given.  The  most  important  result  of 
the  author's  examination  is  that  this  pitchstone-porphyrite  is  exactly 
similar  to  many  of  the  augite-andesites  of  Hungary,  Transylvania, 
Servia,  Santorin,  and  America.  An  analysis  of  a  specimen  of  the 
Cheviot  rock  (sp.  gr.  2"54)  gave  the  following  results  : — 


SiO.,. 

AlA- 

FeoO,. 

CaO. 

MgO. 

NajO. 

K2O. 

Loss. 

Total. 

63-0 

14-9 

4-7 

4-8 

2-8 

4-0 

1-9 

4-0 

100-1 

The  Cheviot  porphyrites  are,  for  the  most  part,  only  altered 
andesites.  An  analy.sis  of  a  dark  purple  porjjhyrite  (sp.  gr.  2"56) 
from  Shillmoor  Farm  gave  : — - 


SiOj. 

AlA- 

Fe.Os. 

CaO. 

MgO. 

Na.,0. 

K^jO. 

Loss. 

Total. 

64-2 

16-0 

4-3 

1-7 

2-5 

2-9 

5-9 

3-3 

100-8 

In  conclusion,  a  specimen  of  Tuedian  "  porphyrite  "  from  Stichill  is 
described.     The  chemical  analysis  of  the  rock  (sp.  gr.  2-95)  gave  :  — 


SiO.,. 

AI0O3. 

Fe.,03. 

FeO. 

MnO. 

CaO. 

47-53 

14-95 

6-73 

8-04 

0-73 

8-50 

MgO. 

Na,0. 

K.O. 

PA- 

Loss. 

Total. 

7-41 

2-98 

112 

tra  ce 

1-95 

99-94 

It  appears  from  microscopic  and  chemical  examination  that  the 
rock  is  not  a  porphyrite,  but  a  member  of  the  basaltic  family. 

B.   H.  B. 

The  Biotite-holding  Amphibole-granite  from  Syene.  By  A. 
Stelz.nkk  (Jahrb.  J.  Mm.,  1884,  1,  Ref.,  67-  -6^). — This  paper  gives 
the  results  of  the  microscopic  examination  of  sections  of  the  I'ock  of 
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the  obelisk  lately  transported  to  New  York  from  Alexandria.  The 
rock  was  found  to  consist  of  microcline,  oligoclase,  quai-tz,  horn- 
blende, biotite,  titanite,  apatite,  magnetite,  and  zircon.  Viridite  and 
pistazite  are  exceedingly  rare.  B.   H.   B. 

The  Trachyte  Region  of  the  Rhodope.  By  A.  Pelz  and  E. 
HusSAK  (Jahrb.f.  Min.,  1884,  1,  Ref.,  75). — An  important  microscopic 
examination  of  a  number  of  younger  eruptive  rocks  from  the  Rhodope 
showed  a  remarkable  analogy  to  the  rocks  of  the  Transylvanian 
eruptive  district.  The  specimens  examined  belong  partly  to  the 
liparites  and  partly  to  the  andesites.  Among  the  latter,  biotite- 
andesite,  containing  augite,  predominates.  Amphibole  and  augite 
andesites  are  of  rarer  occurrence.  B.  H.  B. 

Analysis  of  the  Rocky  Portion  of  the  Syssiderite  of  Atacama. 

By  S.  Meuxier  (Jahrb.f.  Min.,  1884,  1,  Ref.,  32). — The  proportions  in 
Avhicb  the  different  minerals  are  present  in  the  rocky  portion  of  the 
syssiderite  of  Atacama  may  be  thus  expressed : — Magnesian  pyroxene, 
9"0  per  cent. ;  schreibersite,  4"U  per  cent. ;  chromite,  1'2  per  cent. ; 
anorthite,  0"1  per  cent.  ;  pyri'hotine,  0"5  per  cent.;  and  olivine,  85"2 
per  cent.  B.  H.  B. 

Basic  Eruptive   Rocks  of  Maconnais  and  Beaujolais.      By 

A.  Michel-Levy  (./a^ ?•&./.  jl/m.,  1844,  1,  Ref.,  64 — 67).- -The  majority 
of  the  pre-granitic  basic  eruptive  masses,  which  burst  through  the 
Cambrian  slates  and  quartzites  of  Maconnais  and  Beaujolais,  are 
granular  mixtures  of  titanite,  magnetite,  titaniferous  iron,  pyi'oxene, 
and  labradorite,  and  should,  according  to  the  author,  be  classed  as 
diabases.  Of  these,  the  author  distinguishes  two  classes :  granitoid 
diabases  and  ophitic  diabases.  The  felspar  of  these  rocks  varies  from 
oligoclase  to  anorthite;  the  pyroxene  is  very  frequently  converted 
into  amphibole,  and  when  the  alteration  is  complete,  rocks  are  formed, 
whicli  the  autbor  calls  diorites.  In  the  series  there  are  a  certain 
iiumber  of  rocks  with  a  porphyritic  structure  and  holo- crystalline 
microlithic  ground-mass,  or  in  other  words,  the  rocks  are  developed  as 
amphibolic  porphyrites.  The  disseminated  felspar  is  labradorite,  and 
the  microliths  of  the  ground-mass  consist  of  oligoclase.  Varieties 
are  exceptionally  met  with,  in  which  the  basicity  is  exaggerated  and 
the  felspar  disappears,  but  olivine  never  occurs.  B.  H.  B. 

Basalt  from  Naurod,  near  Wiesbaden.  By  F.  Sandberger 
(Jahrh.  f.  Min.,  1884,  1,  Ref.,  79— 80).— The  rock  is,  in  general,  a 
limburgite  containing  plagioclase  and  nepheline.  The  following  are 
analyses : — I.  Of  the  portion  of  the  rock  soluble  in  hydrochloric 
acid.  II.  Of  the  insoluble  portion.  III.  Complete  analysis  of  the 
rock : — 


SiOj. 

ALO3. 

Fe.p,. 

FeO. 

MnO. 

CaO. 

I  . 

.    18-67 

11-89 

2-33 

5-61 

0-08 

2-65 

II  . 

.    26-57 

7-33 

2-88 

— 

— 

6-53 

Ill  . 

.    45-24 

19-22 

5-21 

5-61 

0-08 

9-18 
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MgO.  KoO.  NaoO.  LioO.  H.O.  Total. 

I..     3-18  0-65  1-89  trace  —  46-95 

II  ..     3-53  0-66  1-48  —  —  48-98 

III  ..     6-71  1-31  3-37  trace  378  99-71 

The  rock  must  be  regarded  as  a  glassy  nepheline- basanite. 

B.  H.  B. 

Basaltic  Rocks  from  the  Faroe  Islands.  By  A.  Osann 
(Jahrb.  f.  Min.,  1,  1884,  Mem.,  45 — 49). — This  paper  gives  the  results 
of  an  examination  of  the  series  of  rocks  from  the  Faroe  Islands  in  the 
collection  of  the  University  of  Heidelberg.  The  rocks  may  be 
grouped  into  two  divisions — porphyritic  and  non-porphyritic.  The 
representatives  of  the  first  class  are  compact,  have  a  dark  colour, 
and  contain  plagioclase.  The  rocks  of  the  latter  class  are  coarsely 
gi^anular;  they  have  a  brown  colour  and  an  earthy  appearance.  The 
rocks  of  both  classes  are  rich  in  amygdoidal  cavities,  filled  with 
zeolites,  chalcedony,  opal,  or  delessite.  When  examined  microscopically, 
it  was  found  that  only  the  porphyritic  rocks  contain  a  little  olivine, 
whilst  it  is  entirely  absent  in  the  others.  This  absence  of  olivine 
seems  to  be  characteristic  of  northern  basalts.  The  rock  from  Kolter 
may  be  described  as  a  diallage-andesite,  a  tertiary  equivalent  of  the 
gabbros.     An  analysis  of  this  rock  gave  the  following  results  : — 


SiO.. 

Al,03. 

FeO. 

CaO. 

MgO. 

Alkalis.          Total. 

52-30 

18-22 

11-50 

10-24 

7-23 

2-65         102-14 
B.  H.  B. 

Volcanic  Ashes  from  the  last  Eruption  of  Krakatoa.      Bv 

H.  H.  Reusch  (Ja//ri.  /.  Mill.,  1884,  1,  Mem.,  78).— The  principal 
mass  of  the  ashes  consists  of  a  glass  crowded  with  minute  cavities. 
The  larger  pieces  readily  float  on  water.  The  glass  is  generally 
colourless,  but  sometimes  more  or  less  brown.  Microliths  were  occa- 
sionally met  with.  The  cavities  in  the  glass  are  sometimes  round,  and 
sometimes  drawn  out  in  a  longitudinal  direction.  In  addition  to  the 
glass,  many  more  or  less  perfect  fragments  of  crystals  were  observed, 
consisting  principally  of  plagioclase  and  bronzite,  together  with  small 
and  rather  narrow  prisms  of  a  greenish  mineral,  probably  augite, 
and  apatite.  From  the  above  description,  it  may  be  seen  that  this 
youngest  eruption-product  from  the  Straits  of  Sunda  bears  the  ande- 
site  character  so  general  in  the  district,  and  is  of  special  interest  on 
account  of  the  presence  of  rhombic  pyroxene.  B.  H.  B. 

The  Alfianello  Meteorite.  By  P.  Massen  {Gazzetta,  13,  369— 
374). — The  author  has  examined  some  fragments  of  this  meteorite  ; 
they  were  in  the  form  of  greyish- white  laminae,  very  fragile,  and 
easily  pulverised,  except  the  metallic  particles.  Qualitative  analysis 
showed  that  it  contained  iron,  nickel,  cobalt,  calcium,  magnesium, 
aluminium,  chromium,  manganese,  potassium,  sodium,  silicon,  sul- 
phui-,  and  phosphorus.  The  following  is  the  average  percentage  com- 
position of  the  fragments  examined  : — 


Fe. 

Ni. 

Co. 

FeO. 

AUO3. 

Cr.,03. 

CrO,. 

MnO. 

5-76U8 

1-1375 

0-0817 

24-4184 

1-7823 

0-1021 

0-6175 
2/2 

0-1297 
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MgO.  CaO.  Nap.        KoO.  SiO..  S.  P.  Total. 

23-4261    0-8945     1-0884    0-2387     37-6257    2-5432    0-1532    99-9698 

The  author  believes  the  metallic  portion  of  the  meteorite  to  have 
the  composition  of  octibehite  or  teanite,  whilst  the  non-metallic 
portion  appears  to  consist  of  olivine  and  bronzite,  both  with  excess  of 
iron,  and  troilite.  C.  E.  G. 

Contribution  to  the  Geological  History  of  the  Pallas 
Meteoric  Iron.  By  S.  Meunier  (Jahrb.  f.  Mm.,  1884,  1,  Ref.,  31 — 
.32). — According  to  the  author,  the  iron  sulphide  in  many  meteorites 
has  originated  from  the  action  of  sulphuretted  hydrogen  on  grains  of 
nickel  iron,  as  may  be  clearly  seen  in  the  chrondite  of  Knyahinya, 
where  the  grains  consist  half  of  nickel  iron  and  half  of  iron  sulphide. 
In  the  meteorite  of  Krasnojarsk  (Pallas  iron),  this  is  not  the  case ; 
here  the  iron  sulphide  was  formed  first,  and  the  nickel  iron  therefore 
could  not  have  originated  at  a  very  high  temperature.  The  author 
supposes  that  fissures  with  fragments  of  olivine  crystals  originally 
existed ;  then  iron  sulphide  was  probably  formed  by  the  action  of 
sulphuretted  hydrogen  on  iron  and  nickel  chlorides,  and  lastly  the 
various  compounds  of  nickel  and  iron  were  concentrically  deposited. 
The  Pallas  iron  is  an  example  of  vein  formation,  analogous  to  the 
oldest  terrestrial  metalliferons  deposits,  and  the  mode  of  formation 
especially  resembles  that  of  tin  ore  veins.  The  Pallas  iron,  therefore, 
should  not  be  classed  with  the  other  pallasites  of  G.  Rose. 

B.  H.  B. 

The  Cranbourne  Meteorite.  By  W.  Flight  (Jahrb.  f.  Min., 
1884,  1,  Ref.,  33 — 35). — Two  masses  of  meteoric  iron  were  discovered 
at  Cranbourne,  near  Melbourne,  in  1854.  The  Bruce  meteorite,  the 
larger  mass,  is  now  in  the  British  Museum.  The  meteorite  consists 
entirely  of  metallic  minerals,  and  contains  no  rocky  matter  whatever. 
The  absence  of  combined  carbon  was  established  by  decomposing  the 
iron  in  a  solution  of  sodium  chloride  by  a  galvanic  current.  The  iron 
thus  dissolved  was  found  to  have  the  composition  given  under  I, 
while  the  analyses  11 — VI  give  the  constituents,  other  than  iron,  in 
some  of  the  largest  nickel-ii'on  crystals  and  cleavage  plates  of  various 
thicknesses : — 

I.  II.  ITT.  IV.  V.  VI. 

Residue 0-93      1-40  ""  007  "^  0^    OOl  —  — 

Ni ^'651   o.,-.  r7-71     7-53  9-76    6-48  9-80  9-05 

Co 0-50/^^^  \       0-60                 0-76  —  — 

Cu 0-02      —  —                    _  _  _ 

Si 0-17      —  —                    —  006  — 

P    —        —  0-19                 0-02  —  — 

In  addition  to  nickel-irm  a  number  of  other  constituents  have  been 
identified  and  analysed,  for  example,  the  thin  paper-like  plates  which 
lie  between  the  large  plates  of  the  nickel  iron  crystals.  They  contain 
70-14  per  cent,  te  and  29-74  per  cent.  Ni.  This  is  evidently  an  alloy 
of  well-defined   composition,  and    is   the    constituent   of   nickel  iron 
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•which  forms  the  fine  Hues  constituting  the  Wiedmannstadtian  figures. 
It  is  probably  identical  with  the  tanite  of  Gr.  Rose  or  the  meteoiine 
of  Ziramermann.  The  author  proposes  to  call  it  Edmondsonite.  The 
insoluble  residue  mentioned  above,  which  forms  nearly  1  per  cent,  of 
the  mass,  consists  of  strongly  magnetic  prisms  apparently  identical 
with  the  Rhabdite  of  Rose.     The  mean  of  three  analyses  gave — 

Fe.  Ni.  P.  Total. 

49-33  38-24  12-95  100-52 

which  corresponds  with  the  formula  (Fe4Ni3)P. 

The  coarse  insoluble  powder  is  very  brittle  and  magnetic,  and  dis- 
solves easily  in  nitric  acid. 

The  mean  of  two  analyses  gave  : — 

Pe.  Ni.  P.  Total. 

56-12  29-18  13-50  98-80 

This  is  doubtless  the  mineral  schreibersite  (FeoNi)7P.  A  large 
brass-coloured  crystal  of  this  substance  gave  on  analysis : — 

Fe.  Ni.  P.  Total. 

69-55  (14-41)  16-04  10000 

A  curious  crystal  was  met  with  on  one  or  two  occasions.  It  con- 
sisted of  a  square  prism  with  bright  and  metallic  sides,  and  a  square 
centre  of  a  dull  black  colour.  The  analysis  corresponded  with  the 
formula  (Fe7Ni2)8P.  Graphite  occurs  in  sheet-like  masses  or  nodules, 
sometimes  enclosing  troilite.  The  troilite  is  not  magnetic,  and  is 
sometimes  accompanied  by  daubreelite.  When  digested  with  carbon 
bisulphide  0"0207  per  cent,  sulphur  was  dissolved.  The  nickel-iron 
was  further  examined  for  occluded  gases,  and  was  found  to  contain 
3-59  times  its  volume  of  gas  having  the  following  composition : — 


C02. 

CO. 

H. 

CH4. 

N. 

Total. 

0-12 

31-88 

45-79 

4-55 

17-66 

100-00 
B.  H.  B. 

Geological  History  of  the    Syssiderite  of  Lodran.    By  S. 

Mkunier  (Jahrb.  f.  Min.,  1884,  1,  Ref.,  32). — The  author  regards  the 
meteorite  of  Lodran  as  a  sandstone  with  metallic  cementing  material, 
analogous  to  the  ores  of  Commern,  in  Rhine  Prussia,  and  of  Coro- 
Coro,  in  Bolivia.  The  meteoric  sand  may  be  imagined  to  have  been 
produced  by  volcanic  action,  and  the  metallic  cement  by  the  reduction 
of  chlorides  by  means  of  hydrogen.  B.  H.  B. 

The  Meteorite  of  Sewrjukowo.  By  A.  Ebkktukd  (Jahrb.  f. 
Min.,  1884,  1,  Ref.,  30— 31).— This  meteorite  fell  on  May  12th,  1874, 
at  Sewrjukowo.  Its  weight  was  98  kilos.  The  following  constituents 
were  discovered :  nickel-iron  phosphide ;  olivine ;  bronzite ;  ensta- 
tite ;  and  troilite.  Analysis  I  gave  the  composition  of  the  silicates 
Boluble  in  aqua  regia ;  II  that  of  the  insoluble  residue;  III  and  IV 
gave  the  composition  of  the  chromite  and  nickel-iron  phosphide  : — 
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SiO... 

Al.Oa. 

FeO. 

CaO. 

MgO. 

I  . 

.    43-60 

1-10 

14-90 

1-20 

36-70 

II  . 

.    54-09 

5-25 

10-12 

3-90 

22-27 

Ill  . 

— 

28-50 

31-50 

— 

— 

KoO. 

NaoO. 

Cr.Os. 

Chromite. 

Total. 

I  . 

.     1-10 

2-40 

— 

— 

101-0 

II  . 

.     0-54 

1-69 

1-13 

1-01 

100-0 

Ill  ., 

— 

— 

39-40 

— 

99-4 

Fe. 

^i. 

Co. 

p. 

Total. 

IV  . 

.     87-6 

11-4 

0-6 

0-4 

100-0 

The  author  calculates  tliat  the  meteorite  is  composed  of  0-94  per 
cent,  troilite;  4-13  per  cent,  magnetic  pyrites;  15-94  per  cent,  nickel- 
iron  phosphide;  47-74  per  cent,  silicates  decomposed  by  acids,  pro- 
bably olivine  mixed  with  some  other  silicate;  and  31-25  per  cent, 
silicates  not  decomposed  by  acids.  B.  H.  B. 


Organic    Chemistry. 


Action  of  Sodium  Ethoxide  on  Bromethylidene  Bromide, 
By  A.  Michael  (Amer.  Chem.  J.,  5,  192— 197).— Tawildarow  has 
stated  (this  Journal,  1874,  348)  that  two  dibromethylenes  are  formed 
by  the  action  of  sodium  ethoxide  on  bromethylideue  bromide ;  one 
boiling  at  91°,  the  other  at  ]  57°.  A  third  dibromethylene  boiling  at 
109°  has  been  obtained  by  Sabanejeff  by  the  reduction  of  acetylene 
tetrabromide,  or  by  the  direct  addition  of  bromine  to  acetylene.  As 
the  existence  of  three  dibromethylenes  would  necessitate  the  assump- 
tion of  the  presence  of  a  dyad  carbon-atom  in  one  of  the  isomerides, 
the  author  has  repeated  Tawildarow's  experiments,  but  fails  to  obtain 
the  dibromethylene  boiling  at  157°,  the  products  of  the  reaction  being 
bromacetylene  and  a-dibromethylene  (boiling  at  86 — 88°).  The 
remainder  of  the  paper  is  occupied  with  a  discussion  of  the  proofs 
advanced  by  Demole  (Abstr.,  1881,  142)  of  the  correctness  of  the 
formula  assigned  by  him  to  a-dibromethylene.  A.  J.  Gr. 

Formation  of  Acetylene  from  Iodoform.  By  P.  Cazeneuve 
{Covipt.  rend.,  97,  137 L — 1373). — Iodoform  in  contact  with  finely- 
divided  silver  is  rapidly  converted  into  acetylene  even  in  the  cold, 
2CHI3  +  3Ag2  =  6AgI  +  C2H2.  The  silver  is  more  active  if  mixed 
with  finely- divided  copper.  Many  other  metals,  such  as  mercury,  zinc, 
and  iron,  also  decompose  iodoform  in  presence  of  water,  forming  a 
metallic  iodide  and  liberating  acetylene. 

When  iodoform  is  mixed  with  equal  weights  of  powdered  zinc  and 
water,  gas  is  given  off  spontaneously ;  or  if  gently  heated  a  liquid 
heavier   than  water   is    also  formed   having    an    agreeable   ethereal 
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odour,  and  a  sweet  taste ;  it  is  in  all  probability  an  iodo-derivative. 
The  gas  which  is  evolved  is  a  mixture  of  acetylene  and  an  iodo- 
derivative  which  burns  with  a  pale  blue  flame  with  purplish  edges, 
forming  hydriodic  acid  and  depositing  free  iodine. 

If  a  saturated  solution  of  copper  sulphate  is  used  instead  of  water, 
the  evolution  of  gas  is  still  more  rapid,  for  the  zinc-copper  couple 
which  is  produced  not  only  decomposes  the  icjdoform  more  rapidlv, 
but  also  partially  decomposes  the  iodo-derivatives.  (Comp.  Glad- 
stone and  Tribe,  this  Journal,  1875,  512.)  The  action  of  a  moist 
zinc-copper  couple  on  iodoform  may  be  shown  as  a  lecture  experiment. 

This  reaction  confirms  the  accepted  constitution  of  acetylene,  and  is 
analogous  to  the  action  of  zinc  on  methyl  iodide.  Probably  the  action 
of  zinc  on  di-iodo-methane  would  give  rise  to  ethylene. 

Acetylene  is  also  formed  when  iodoform  is  decomposed  by  heat. 

C.  H.  B. 

Experiments  on  Mercury  Fulminate.  By  A.  Eheenberg 
(/.  pr.  Chem.  [2],  28,  56 — 57), — Aqueous  thiocyanic  acid  does  not 
act  on  mercury  fulminate  in  the  same  manner  as  hydrochloric  acid, 
which  forms  hydro.xylamine  hydrochloride,  but  according  to  the 
equation — 

CHgNOaNC  +  4HCNS  +  2H3O  =  Hg(CNS)2  +  200^  +  2NH4CNS. 

Ammonium  and  potassium  thiocyanates  decompose  the  fulminate  in 
a  manner  similar  to  the  alkaline  chlorides. 

Mercury  fulminate  heated  with  ethyl  sulphide  or  with  carbon 
bisulphide  in  presence  of  alcohol  and  water,  yields  mercury  sulphide 
and  fulminurates  :  if  water  is  excluded  from  the  reaction,  other 
products  are  formed,  and  the  ammonium  fulminurate  is  therefore 
merely  a  secondary  product.     Further  experiments  are  being  made. 

H.  B. 

Action  of  Carbon  Oxychloride  on  Ethylene  Glycol.     By  J. 

Nemirowskt  {J.  pr.  Chem.  [2],  28,  439— 4-iU). — By  the  action  of 
1  mol.  pure  glycol  on  1  mol.  carbon  oxychloride  in  a  closed  tube  at  the 
ordinary  temperature,  the  author  has  obtained  glycol-carbonate, 
C()(0CH2)>,  with  evolution  of  hydrochloric  acid.  This  substance  is 
stable,  soluble  in  water,  alcohol,  and  in  warm  ether,  from  which  on 
cooling  it  crystallises  in  colourless  needles.  The  author  continues  his 
investigation.  A.  B. 

Action  of  Carbonic  Anhydride  on  Calcareous  Solutions  of 
Sugar.  By  D.  Loiseau  (Compt.  rend.,  97,  1139— 1141).— A  10  per 
cent,  solution  of  sugar  is  saturated  with  calcium  hydroxide  at  2U — 
25^,  filtered,  and  treated  with  a  current  of  carbonic  anhydride.  A 
relatively  considerable  quantity  of  the  gas  is  absorbed,  and  if  the 
liquid  is  agitated  continually,  it  does  not  change  in  appearance;  but 
if  the  liquid  is  allowed  to  remain  at  rest  so  that  an  excess  of  the  gas 
acts  on  the  same  liquid  surfaces,  a  gelatinous  white  precipitate  is 
produced,  which  at  first  redissolves  easily  in  the  sugar  solution.  If 
portions  of  the  liquid  are  removed  from  time  to  time,  it  is  found  that 
as  the  p^s.sage  of  the  gas  is  continued  up  to  a  certain  point,  the  soln- 
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tion  loses  its  power  of  yielding  a  precipitate  of  tribasic  calcium 
sucrate  wlieii  heated,  or  of  bibasic  calcium  sucrate  when  cooled.  It 
would  appear  that  the  presence  of  the  calcium  carbonate  prevents  the 
precipitation  of  the  sucrates,  whilst  the  presence  of  the  latter  prevents 
the  precipitation  of  the  carbonate.  If  the  passage  of  the  carbonic 
anhydride  is  continued  still  further,  the  solution  still  fails  to  yield  a 
precipitate  of  bibasic  calcium  sucrate  when  cooled  to  0°,  but  acquires 
the  property  of  yielding  a  precipitate  when  heated.  This  contains 
calcium  carbonate,  calcium  hydroxide,  and  sugar,  and  redissolves  in 
the  mother-liquor  on  cooling,  like  the  tribasic  sucrate. 

If  the  passage  of  the  gas  is  continued  until  the  liquid  becomes 
slightly  turbid  and  is  then  stopped,  an  abundant  gelatinous  precipitate 
separates ;  this  contains  sugar,  calcium  hydroxide,  and  calcium  car- 
bonate, and  when  it  is  mixed  with  about  an  equal  volume  of  the 
calcareous  sugar  solution  which  has  not  been  treated  with  carbonic 
anhydride,  the  precipitate  dissolves  as  a  whole.  C.  H.  B. 

Action  of  Acetic  Anhydride  and  Acetic  Chloride  on  Maize 
and  Potato -starch.  By  A.  Michael  (Aiyier.  Chem.  J.,  5,  359 — 
360). — The  acetyl  derivatives  obtained  by  heating  these  starches  with 
acetic  anhydride  are  not  coloured  by  iodine ;  the  granules  under  the 
microscope  could  not  be  distinguished  from  those  of  the  parent 
starches.  2  grams  of  maize  starch  was  heated  with  5  grams  of 
acetic  chloride  for  15  hours  at  55 — 58°  ;  the  product  was  extracted 
with  chloroform,  the  solution  evaporated  to  dryness,  and  the  residue 
dissolved  in  hot  alcohol  and  treated  with  bone-black.  On  cooling,  a 
greyish-white  substance  separated,  from  which,  by  again  dissolving  in 
hot  alcohol  and  cooling,  a  white  amorphous  substance  was  obtained. 
This  softened  at  148°,  and  melted  constantly  at  151 — 152°.  On 
adding  water  to  the  first  alcoholic  filtrate,  it  gave  a  substance  melting 
at  128 — 129°.   Very  similar  results  were  obtained  with  potato-starch. 

A.  J.  G. 

Hydration  of  Crotonaldehyde.  By  A.  Wurtz  (Gompt.  rend., 
97,  1169 — 1172). — Carefully  purified  crotonaldehyde  is  mixed  at  0° 
with  twice  its  weight  of  water  and  the  same  amount  of  hydrochloric 
acid,  and  the  mixture  is  left  at  rest  exposed  to  light  for  several  hours. 
After  some  time,  it  becomes  brown  and  the  odour  of  crotonaldehyde 
almost  disappears.  The  liquid  is  neutralised  with  sodium  carbonate 
in  order  to  precipitate  resins,  and  the  filtrate  is  agitated  with  ether. 
On  evaporating  the  ether  and  fractionating  the  residue,  aldol, 
pareldol,  and  other  condensation  products,  and  dialdane  are  obtained, 
but  the  yield  of  the  first  substance  is  only  small.  Possibly  the  croton- 
aldehyde at  first  combines  with  hydrochloric  acid,  and  the  compound 
thus  formed  reacts  with  the  water,  thus:  CHMeCl.CHoCHO  -|-  HjO 
=  CHMe(OH).CH,.CHO  +  HCl.    Crotonaldol  could  not  be  isolated. 

C.  H.  B. 

Formation  of  Crotonaldehyde  and  ^-Hydroxybutyralde- 
hydes  from  Acetaldehyde.  By  A.  Michael  and  A.  Kopp  (Amer. 
Chem.  J.,  5,  182 — 191). — The  authors'  experiments  show  conclusively 
that  iS-hydroxybutyric  aldehyde  (aldol)  is  the  primary  product  of  the 
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action  of  zinc  chloride  on  acetaldehyde,  the  formation  of  crotonalde- 
hyde  being  due  to  the  decomposition  by  heat  of  the  aldol  first  formed. 
Potassium  and  sodium  salts  of  neutral  reaction  are  without  action  on 
acetaldehyde.  Saturated  solutions  of  potassium  salts  of  alkaline 
reaction  and  dilute  solutions  of  sodium  and  potassium  hydroxides 
behave  like  zinc  chloride,  whilst  sodium  salts  of  alkaline  reaction 
give  crotonaldehyde,  oily  substances,  and  probably  aldol  in  small 
quantity.  Dry  potassium  carbonate  converts  acetaldehyde  into  aldol, 
whilst  dry  sodium  carbonate  has  no  action  on  it.  Aldol,  when  heated 
with  moderately  concentrated  solutions  of  alkaline  salts  or  of  zinc 
chloride,  is  converted  partly  into  crotonaldehyde,  partly  into  liquids 
of  higher  boiling  point,  which  yield  crotonaldehyde  on  distillation. 

A.  J.  G. 

Convenient  Method  for  Preparing  Bromacetic  Acid.    By 

A.  Michael  (Amer.  Chem.  J.,  5,  202 — 203). — This  method  is  based 
on  the  formation  and  decomposition  at  100°  of  the  compound 
(C.H402,Br.2)4HBr.  A  mixture  of  glacial  acetic  acid  and  bromine  (the 
latter  slightly  in  excess  of  the  tlieoretical  quantity)  with  a  small 
quantity  of  carbon  bisulphide,  is  heated  at  100°  in  a  flask  pi'ovided 
with  a  reflux  condenser  until  hydrobromic  acid  ceases  to  be  evolved; 
the  product  is  then  submitted  to  fractional  distillation.  The  yield  is 
about  90  per  cent,  of  the  theoretical  quantity.  A.  J.  G. 

Monochlorethyl  Monochloracetate.  By  L.  Henry  (Compf. 
rend.,  97,  1308 — 1311). — Monochlorethyl  monochloracetate  is  easily 
obtained  by  the  action  of  mouochloracetic  chloride  on  ethylene  raono- 
chlorhydrin, 

CHaCl.CHo.OH  +  CH.Cl.COCl  =  CHiCl.CH^.O.CO.CH.Cl  +  HCI. 

This  reaction  illustrates  the  diffei-ence  between  the  action  of  the 
primary  alcoholic  chain  CH2.OH  on  the  two  chains  CHjCl  and  COCI. 
Monochlorethyl  monochloracetate  is  a  colourless  limpid  liquid,  with 
a  slightly  pungent  odour  and  a  burning  taste,  insoluble  in  water,  and 
not  affected  by  the  action  of  light.  It  boils  at  197 — 198°  (uncorr.)  ; 
sp.  gr.  at  10-6°  =  1-3217. 

When  monochlorethyl  monochloracetate  is  gently  heated  with  an 
alcoholic  solution  of  sodium  iodide,  sodium  chloride  is  precipitated, 
and  monochlorethyl  moniodo-acetate,  CHoCl.CHo.O.CO.CHoI,  is 
formed.  It  is  a  colourless  oily  liquid,  insoluble  in  water;  sp.  gr.  at 
18°  =  l"9o40.  It  becomes  brown  when  exposed  to  light,  and  cannot 
be  distilled  without  decomposition.  Its  vapours  are  very  irritating 
to  the  eyes.  When  heated  with  water  for  some  time,  the  monochlor- 
ethyl moniodo-acetate  is  completely  decomposed,  but  the  liberated 
iodoacetic  acid  is  very  unstable,  and  splits  up  immediately. 

Monochlorethyl  monobromacetato  is  obtained  by  treating  the  pre- 
ceding compound  with  bromine  and  removing  the  excess  of  the  latter 
by  means  of  hydrogen  potassium  sulphite.  It  is  a  colourless  some- 
what viscous  liquid,  insoluble  in  water,  with  a  burning  taste,  and  a 
faint  odour  exciting  tears.  It  boils  at  213 — 215°  (uncorr.)  with 
slight  decomposition;  sp.  gr.  at  11"4°  =  1"G499.     When  heated  for 
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some  time  Tvitb  several  times  its  own  volume  of  water,  monoclilor- 
ethjl  monobromacetate  is  completely  decomposed,  and  yields  glycol 
monocblorhydrin  and  monobvomacetic  acid. 

It  is  evident  tbat  in  presence  of  monocbloretbyl  monocbloracetate, 
sodium,  iodide  exbibits  an  exclusive  preference  for  tbe  chain  CHoCl 
united  witb  tbe  group  CO  in  tbe  acetic  part,  of  tbe  molecule.  Tbis 
reaction  affords  furtber  evidence  of  tbe  influence  exerted  by  oxygen 
ou  cblorine  united  witb  a  carbon-atom  wbicb  is  directly  connected 
witb  tbe  carbon-atom  to  vrbicb  tbe  oxvgen  is  attacbed. 

C.  H.  B. 

Action  of  Fatty  Aldehydes  on  Malonic  Acid  and  its  Ethyl 

Salt,  By  T.  KoiiiiEXOS  {AiDialen,  218,  145 — 169). — From  tbe  general 
nature  of  tbe  reaction  obtaining  between  benzaldebyde  and  etbyl 
malonate,  it  would  a  priori  be  expected  tbat  fatty  aldebydes  would 
form  tbe  etbyl  salt  of  a  dicarboxylic  acid  of  general  formula, 
CHR.C(C00H)2,  readily  decomposing  into  carbonic  aubydride  and 
an  aldehyde-substituted  acetic  acid,  CHR  '.  CH.COOH. 

Former  researcbes  of  Cri.smer  bave  establisbed  tbat  aldebyde  forms 
two  condensation-products  witb  etbj-l  malonate,  one 

cmie :  c(cooEt)j, 

and  tbe  otber,  (C00Et)2CH.CHMe.CH(C00Et),.  In  tbe  present 
researcb,  it  is  sbown  tbat  aldebyde  and  malonic  acid  yield,  besides 
crotonic  acid,  ethylidene-diacetic  acid,  CHMe(CH2.COOH)2.  In  tbe 
coui-se  of  tbe  study  of  tbe  reaction  between  aldehyde  or  paraldehyde 
and  malonic  acid  when  beated  witb  acetic  acid  or  its  anbydride,  there 
was  noticed  tbe  formation  of  a  small  quantity  of  an  oil  boiling 
between  282 — 28-4°,  wbicb  solidified  on  cooling  in  tbe  form  of  pris- 
matic crystals  of  composition  CsHoOs,  although  the  principal  product 
of  the  reaction  was  crotonic  acid.  Tbe  former  compound  is  soluble 
in  alcohol  and  ether.  It  dissolves  in  hot  water  as  an  anhydride  of  an 
acid  to  form  a  dibasic  acid,  C6H00O4,  or  ethylidene-diacetic  acid, 
CHMe(CH2.COOH)2,  wbicb  crystallises  in  small  prisms  or  thick 
tables,  melting  at  85°,  soluble  in  water,  alcohol,  and  ether,  sparingly 
soluble  in  benzene  and  chloroform.  ^j  distillation  it  is  readily 
decomposed  into  water  and  the  anbydride.  Its  lead  and  calcium  salts 
are  crystalline  substances. 

By  the  action  of  aldeb3-de  on  ethyl  malonate  there  is  formed,  besides 
etbyl  ethylidene-malonate,  CHMe  '.  C(C00Et)2,  tbe  ethyl  salt  oi  ethyl- 
denedimalonic  acid,  CHMe[CH(COOEt)2]2  (vide  supra)  ;  but  -bbe  yield 
of  tbe  latter  compound  is  always  small.  It  is  a  golden  coloui*ed  liquid, 
boiling  at  209^  under  a  pressure  of  20  mm.  As  it  may  also  be  obtained 
by  heating  etbylidene  malonate  with  ethyl  malonate,  it  would  appear 
probable  tbat  its  formation  from  ethyl  malonate  and  aldehyde  is  due 
to  the  combination  of  unaltered  ethyl  malonate  with  ethyl  ethylidene- 
malonate,  thus  : 

CHMe  :  C(COOEt),  +  CH2(COOEt)2  = 

(COOEt)2CH.CHMe.CH(COOEt)2. 

When  the  ethyl  salts  of  etbylidene  malonate  and  etbylidene  dima- 
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lonate  are  saponified  with  alcoliolic  potash,  they  yield  ethylenediacetic 
acid. 

Propi/lidene-acetic  acid,  CHEt  I  CH.COOH,  and  propylidene-diacetic 
acid,  CHEfc(CH2.COOH)2,  are  obtained  simultaneously  by  the  action 
of  propaldehyde  on  nialonic  acid  in  the  presence  of  acetic  acid.  The 
former  is  a  coloui'less  liquid,  resembling  crotonic  acid  in  its  smell ;  it 
boils  between  194°  and  198°  ;  sp.  gr.  =  0"9922.  Its  silver  salt  is  a 
white,  voluminous,  sparingly  soluble  precipitate.  The  latter,  or 
/J-ethylglutamic  acid,  crystallises  in  white  prisms  whicli  melt  at  G6°, 
easily  soluble  in  w^ater  and  alcohol. 

Chloral  and  ethyl  malonate  react  in  like  manner  to  form  a  con- 
densation-product, ethi/l  trichlorethylidene-malonate, 

CClo.CH:C(C00Et)3, 

a  colourless  viscid  liquid  boiling  at  IGO — 164°  under  a  reduced  pressure 
of  23  mm.  V.  H.  V. 

Isopropylsuccinic  or  Pimelic  Acid.  By  W.  Roser  (Annahn, 
220,  271 — 278). — By  acting  on  sodium  malonic  ether  with  eth}  1 
a-bromoiso valerate,  the  author  obtained  the  ether 

CHMe2.CH(COOEt).CH(COOEt)2, 

a  clear  liquid  which  distils  at  276 — 278°,  and  has  an  nnpleasant  and 
bitter  taste.  The  free  acid  obtained  by  the  saponification  of  the  ether 
with  potash,  is  easily  soluble  in  alcohol,  ethei",  and  water,  and  yields 
monoclinic  needles.  It  melts  at  160°,  evolving  carbonic  anhydride 
at  the  same  time.  The  barium,  silver,  lead,  and  iru7i  salts  are  very 
sparingly  soluble  in  water.  When  heated  above  its  melting  point, 
this  acid  gives  off  carbonic  anhydride,  and  yields  isopropylsuccinic  acid. 
The  latter  acid  is  easily  soluble  in  alcohol,  ether,  and  water.  It  melts 
at  114",  and  gives  up  water  at  a  higher  temperature,  yielding  its 
anhydride,  which  boils  at  245 — 250°.  Its  calcium,  silver,  lead,  copper, 
and  iroi  salts  are  sparingly  soluble  in  water.  These  properties  agree 
with  those  of  pimelic  acid  obtained  by  Hlasiwetz  and  Grabowsky 
from  camphoric  acid.  The  identity  of  the  two  acids  is  further  proved 
by  the  equal  solubility  of  their  calcium  salts.  Ammonium  isopropyl- 
succinate,  heated  in  a  stream  of  ammonia,  yields  isopropyhuccininnde, 
C7H,|N02.  This  imide  is  easily  soluble  in  alcohol,  ether,  and  light 
petroleum,  more  sparingly  in  water,  and  crystallises  in  small  needles 
or  tables.     It  melts  at  60",  and  distils  undecomposed.  L.  T.   T. 

Gluconic  Acids  from  diflferent  Sources.  By  A.  Herzfeld 
(Aniialen,  220,  8:J5 — 865). — The  author  has  repeated  the  researches 
of  Barth  and  Hlasiwetz,  Habermann,  Fudakowsky,  Honig,  Kiliani, 
and  Grieshammer  on  the  acids  obtained  by  the  oxidation  of  the  various 
carbohydrates.  He  finds  that  all  the  different  gluconic  and  dextronic 
acids  obtained  by  these  investigators  are  in  reality  identical,  the 
varying  properties  observed  being  due  to  the  presence  of  saccharic 
acid  as  an  impurity.  The  result  is  the  same,  whether  the  primary 
action  on  the  carbohydrate  be  carried  out  with  chlorine  or  bromine, 
and  whether  the  halogen  compound  be  decomposed  by  silver  oxide  or 
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the  oxide  of  any  other  metal  (lead,  &c.),  or  by  carbonates  (basic  zinc 
carbonate,  &c.).  When  bromine  is  used,  saccharic  acid  always  accom- 
panies the  gluconic  acid  formed,  the  quantity  being  largest  when 
zinc  carbonate  is  used  to  decompose  the  halogen  compound. 

Gluconic  acid  forms  a  syrup,  is  monobasic,  and  does  not  reduce 
Fehling's  solution.  Its  rotatory  power  for  polarised  light  is  [ajn 
=  4-8^ 

Calcium  gluconate,  (C6Hu07)2Ca  +  H2O,  crystallises  in  microscopic 
needles.  Barium  gluconate,  (C6Hn07)oBa  +  SHoO,  crystallises  in 
rhombohedric  scales  which  are  double  refracting,  and  appear  to  belong 
to  the  triclinic  system.  On  longstanding  over  calcium  chloride  these 
crystals  lose  2  mols.  HoO.  A  concentrated  solution  of  the  barium 
salt  treated  with  a  large  excess  of  barium  hydroxide  gave  a  flocculent 
precipitate  having  the  constitution  CeHioOgBa. 

Contrary  to  the  statements  of  Wachtel,  the  author  was  unable  to 
obtain  mannitol  by  the  reduction  of  gluconic  acid.  Attempts  to  prove 
the  number  of  hydroxyl-groups  in  the  acid  by  converting  it  into  the 
acetyl  compound  were  equallv  unsuccessful.  The  author  believes  the 
formula  to  be  most  probably  bH.CHa(CH.0H)4C00H. 

L.  T.  T. 

Antimony  Derivatives  of  Mucic  and  Saccharic  Acids.      By 

D.  Klein  (Compt.  rend.,  97,  1437 — 1439). — Antimonious  oxide  dis- 
solves in  a  boiling  solution  of  sodium  hydrogen  mucate,  and  on 
evaporation  the  clear  liquid  deposits  a  slightly  gelatinous  amorphous 
salt,  which  is  very  slightly  soluble  in  cold,  but  is  soluble  in  hot  water. 
It  is  purified  by  solution  in  hot  water,  from  which  it  separates  on 
cooling.  When  dried  at  100°,  it  forms  a  white  porous  mass  of  sodium 
muco-antimonite,  C4H4(OH)3(SbO)(COONa).COOH,  analogous  to 
ordinary  tartar  emetic.  At  145°  it  loses  H2O,  and  at  185°  it  loses  an 
additional  ^11,0.  The  residue  dissolves  in  warm  water,  reproducing 
the  original  salt.  Above  185°  it  turns  brown  and  decomposes.  The 
potassium  salt  is  precisely  similar  in  appearance  and  composition,  and 
can  be  obtained  in  the  same  way. 

Ammonium  hydrogen  mucate  solution  dissolves  antimonic  anhy- 
dride, and  if  the  solution  is  gently  heated  at  about  50°  it  deposits  a 
pulverulent  salt  on  cooling ;  but  if  it  is  boiled,  the  resulting  solution 
tilters  slowly,  and  has  all  the  properties  of  colloids,  and  when  concen- 
trated and  cooled,  it  gelatinises.  Solutions  of  sodium  hydrogen 
mucate  and  potassium  hydrogen  mucate  yield  similar  products  when 
boiled  with  antimonic  anhydride.  These  antimony  derivatives  have 
no  appreciable  rotatory  power.  When  a  solution  of  ferric  chloride  is 
added  in  excess  to  a  solution  of  normal  ammonium  mucate,  a  precipi- 
tate is  produced  ;  this  dissolves  in  ammonia,  forming  a  highly  coloured 
solution  which  gelatinises  after  some  days. 

Mucic  acid  is  much  more  soluble  in  a  boiling  solution  of  boric  acid 
than  in  water,  but  no  compound  could  be  obtained  similar  to  that 
formed  by  tartaric  acid,  and  the  solution  has  no  rotatory  power. 

The  acid  saccharates  also  dissolve  antimonious  and  antimonic 
anhydrides.  Potassium  saccharate  appears  to  form  non-crystallisable 
derivatives  with  both  these  oxides.  0.  H.  B. 


ORGANIC  CHEMISTRY.  425 

Action  of  Methyl  Iodide  on  Leucine  and  Analogous  Com- 
pounds. By  G.  KoERXER  and  A.  Menozzi  (Gazzetta,  13,  351 — 358). — 
The  authors  find  that  the  first  product  of  the  action  of  methyl  iodide 
on  amidated  acids  dissolved  in  potash  is  genei-ally  "  the  iodide  of  a 
triraethjlated  acid  which  is  at  the  same  time  a  potassium  salt  ;  "  in 
some  cases  this  splits  up  in  the  course  of  the  reaction,  giving  tri- 
methylamine  and  the  potassium  salt  of  a  new  acid.  The  results 
obtained  with  leucine  are  described  in  this  paper,  but  the  authors  also 
state  that  glycocine  gives  the  potassium  salt  of  iodide  of  trimethyl- 
glycocine,  and  that  a-alanine  behaves  in  a  similar  manner.  With 
|S-alanine  on  the  contrary  the  iodide  splits  up  during  the  reaction, 
yielding  trimethylamine  (which  forms  trimethylammonium  iodide  with 
the  excess  of  methyl  iodide)  and  the  potassium  salt  of  a  non-azotised 
acid,  behaving  in  this  respect  like  asparagine  and  aspartic  acid. 

When  natural  leucine  obtained  from  casein  is  treated  with  methyl 
iodide  and  potassium  hydroxide,  the  mixture  becomes  warm,  and  a 
slightly  coloured  neutral  liquid  is  ultimately  obtained.  This  is 
evaporated  to  dryness  and  extracted  with  absolute  alcohol,  which 
dissolves  the  potassium  salt  along  with  a  small  quantity  of  potassium 
iodide.  After  two  or  three  crystallisations  from  alcohol,  the  salt 
C5Hio(NMe3l),COOK  is  obtained  in  very  slender  needles  which  are 
hygroscopic  and  very  soluble  in  water.  When  the  aqueous  solution 
of  this  salt  is  treated  with  a  solution  of  iodine  in  hydriodic  acid,  a 
heavy  oil  is  precipitated  which  after  a  time  solidifies  to  a  mass  of 
metallic  green  crystals  of  periodide  of  trimethyl-leucine.  The  iodide 
of  valero-beta'ine,  CaHo^NOsl,  maybe  obtained  from  this  by  suspending 
it  in  water,  passing  hydrogen  sulphide  in  excess,  filtering  from 
sulphur,  evaporating,  and  crystallising  the  residue  from  alcohol.  The 
beta'ine  forms  stellate  groups  of  prisms,  very  soluble  in  water,  but 
only  sparingly  in  cold  alcohol.  It  melts  at  191°  with  decomposition, 
evolving  trimethylamine.  The  iodide  can  be  converted  into  the 
chloride  by  treatment  with  silver  chloride.    The  aurocMoride, 

CeHnOa.NMesCl.AuCla, 

is  deep  yellow,  and  very  sparingly  soluble  in  water.  It  melts  at  163°. 
The  platinochloride,  (C6Hn02.NMe3Cl)2,PtCl4,  is  orange-yellow  and 
sparingly  soluble. 

If  the  potassium  salt  of  the  iodide  of  trimethyl-leucine  is  treated 
with  silver  hydroxide  in  slight  excess,  silver  iodide  is  precipitated, 
and  a  strongly  alkaline  solution  is  obtained  which  has  a  feeble  odour 
of  trimethylamine.  On  distilling  it,  and  heating  the  residue  at  120 — • 
130°,  large  quantities  of  trimethylamine  are  given  off,  and  a  residue  is 
left;  when  this  is  acidulated  with  sulphuric  acid  and  distill(;d  in  a 
current  of  steam,  oily  drops  pass  over,  having  a  strongly  acid  reac- 
tion. This  acid  has  the  formula  C6H10O2,  and  decomposes  carbo- 
nates readily.  It  resembles  hydrosorbic  acid  in  many  points,  but 
does  not  seem  to  be  identical  with  it.  It  boils  at  124 — 127''  under  a 
pressure  of  26  mm.  The  barium,  calcium,  zinc,  and  silver  salts  were 
prepared  ;  the  most  characteristic  salt  is  that  of  cadmium,  which 
crystallises  in  long  prisms  united  in  stellate  groups.  The  acid  unites 
with   hydrobromic  acid,  but  the    author   has   not  yet  examined    the 
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product.  Trimethylamine,  and  the  acid  just  described,  are  not,  how- 
ever, the  only  products  of  this  reaction,  as  the  liquid  left  in  the 
retort,  after  the  steam  distillation,  yields  a  small  quantity  of  a  non- 
volatile acid  when  treated  with  ether;  on  examination  this  was  found 
to  be  leucic  acid. 

When  synthetical  leucine  obtained  from  isovaleraldehyde  is  treated 
with  methyl  iodide  and  potassium  hydroxide  in  the  manner  above 
described,  'it  yields  the  potassium  salt  of  the  corresponding  iodide, 
from  which  the  betaine  and  its  salts  may  be  prepared.  When  the  base 
from  synthetical  leucine  is  decomposed  by  heat,  it  yields  trimethylamine 
and  two  acids,  one  volatile,  CeHioOo,  and  the  other  a  non-volatile 
hydroxy-acid,  CeHioOs.  It  is  interesting  to  note  that  the  volatile  acid, 
which  must  have  the  constitution  CHMej.CH  '.  CH.COOH,  is  not  pyro- 
terebic  acid,  which  confirms  the  opinion  recently  expressed  by  Fittig. 
The  author  will  shortly  describe  these  products  more  fully,  and  also 
those  obtained  from  the  leucine  from  normal  valeraldehyde. 

C.  E.  G. 

New  Synthesis  of  Allanto'in.  By  A.  Michael  (Amer.  Chem. 
J".,  5,  198 — 202). — Allantoin  is  obtained  by  heating  equal  weights  of 
mesoxalic  acid  and  carbamide  at  110°.  The  remainder  of  the  paper 
consists  of  speculations  on  the  constitution  of  uric  acid. 

A.  J.  G. 

Fluobenzene  and  Fluotoluene.  By  E.  Pateeno  and  Y.  Oliveri 
(Gazzetta,  13,  533 — 535). — Fluobenzene,  CeHsF,  is  prepared  by  heat- 
ino-  in  sealed  tubes  with  strong  hydrochloric  acid  the  potassium  salt 
of  fluobenzenesulphonic  acid,  which  is  formed  from  sulphanilic  acid 
through  the  medium  of  the  diazo-compound  (Lenz,  Ber.,  10,  1135, 
and  12,  580).  Fluobenzene  is  a  limpid  liquid,  smelling  like  benzene, 
boiling  at  85—86°,  and  not  solidifying  at  —  20°.  Vapour-density, 
exp.  8°13  ;  calc.  3-36  [H.  =  1].* 

Fluntoluene,  C^B.^Y,  is  obtained  in  like  manner  by  converting 
n-amidotoluenesulphonic  acid  into  the  diazo-compound  and  decom- 
posing this  with  hydrofluoric  acid.  It  is  a  liquid  ha^dng  a  very 
decided  odour  of  bitter  almonds,  and  boihng  at  114°.  H.  W. 

Cymene  from  Homocumic  Acid.  By  E.  Paterx5  (Gazzetta,  13, 
535^ — 537). — Cumic  compounds  contain  isopropyl,  and  cymene  con- 
tains normal  propyl  ;  nevertheless,  in  the  transformations  of  these 
bodies,  the  cumic  compounds  invariably  yield  cymene,  and  cymene  on 
the  other  hand  is  converted  into  cumic  compounds.  The  experiments 
of  Nencki  and  Ziegler,  and  those  of  Jacobsen,  have  shown  that 
cymene,  by  oxidation  in  the  animal  organism,  is  converted  into  cumic 
acid,  and  from  the  recent  investigations  of  Errera  (Gazzetta,  13,  421, 
and  p.  300  of  this  volume),  it  appears  that  the  action  of  chlorine  on 

*  The  supposed  fluobenzene -which  Schmidt  and  G-ehren  obtained  {J.pr.  Chem.  [2], 
1,  400),  bj  distilling  calcium  fluobenzoate  with  lime  was  nothing  but  phenol,  agreeing 
with  that  compound  in  composition,  boiling  point,  and  vapour-density ;  no  attempt 
was  made  by  Schmidt  and  G-ehren  to  determine  the  fluorine  supposed  to  be  present. 
Paterno  and  Oliveri,  in  repeating  the  experiment,  obtained  a  considerable  quantity 
of  pure  phenol ;  and  after  treating  the  product  with  potash,  they  obtained  a  liquid 
boiliu'T  above  2-40^,  and  probably  consisting  for  the  most  part  of  diphenyl  oxide. 
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boiling'  cymene  ffives  rise  to  ciimyl  chloride,  CmHigCl,  identical  with 
that  which  is  obtained  from  cumyl  alcohol,  doHuO.  On  the  other 
hand,  Kraut  {Annalen,  192,  2241,  by  heating  cumyl  alcohol  with 
zinc-dust,  obtained  cymene  identical  with  that  from  camphor,  and 
with  that  which  Paterno  and  Spica  prepared  by  reducing  cumyl 
chh)ride  with  nascent  hydrogen.  Granting  therefore  that  cymene 
contains  noi'mal  propyl,  and  that  the  cumic  compounds  contain  iso- 
propyl,  it  follows  that  in  the  reactions  just  cited,  Pr"-  is  converted 
with  the  greatest  facility  into  Pr^.  To  throw  further  light  upon  tliis 
question,  the  author  endeavoured  to  prepare  isocymene  or  isopropyl- 


methylbenzene,  CeHiMePr^  =  Me<^  '>CHMe2,  by  the  distillation 

of  homocumic  acid,  C6H4Me(C:,Hfi).COOH.  With  this  view,  the 
calcium  salt  of  homocumic  acid  was  distilled  with  lime,  whereby  a 
hydrocarbon  boiling  at  173 — 175°  was  obtained,  convertible  into  a 
sulphonic  acid  the  bai'ium  salt  of  which  dried  at  100°  had  the  com- 
position (CioHi3S03)2Ba,3H20.  This  shows  that  the  cymene  obtained 
from  homocumic  acid  is  not  p-methylisopropylbenzene,  but  ordinary 
cymene,  i.e.,  j9-methylpropylbenzene :  for  it  is  known  that  isocymene 
yields  a  sulphonic  acid  the  barium  salt  of  which  crystallises,  accord- 
ing to  Jacobsen,  with  only  1  mol.  H^O. 

This  constancy  of  the  transformation  of  cumic  compounds  into 
ordinary  cymene,  and  the  reverse,  seems  to  indicate  the  identity  of  the 
radicle  CsH;  contained  in  the  two  classes  of  compounds;  but  the 
synthesis  of  propyl-  and  isopropyl-benzene,  and  the  isomerism  of 
cumic  and  normal  propylbenzoic  acids,  are  facts  too  well  established 
to  render  such  a  view  admissible.  H.  W. 

Metabenzyl-toluene,  Metatolyl  Phenyl  Ketone,  Metaben- 
zoyl-benzoic   Acid,   and   their    Reduction    Products.      By   P. 

Senff  (Avnidrn,  220,  225 — 253). — Metabenzyltoluene  was  obtained 
by  the  action  of  aluminium  chloride  on  a  mixture  of  xylyl  chloride 
and  benzene.  The  best  yield  is  obtained  when  xylyl  chloride  is 
mixed  with  about  6 — 8  times  its  weight  of  benzene,  about  1 — 2  per 
cent,  of  aluminium  chloride  added,  and  the  whole  gently  heated  on 
the  water-bath.  Before  distillation  the  resulting  liquid  must  be 
washed  with  water  to  free  it  from  intermedi'ite  aluminium  compounds. 
The  fraction  passing  over  between  260 — 280°  was  digested  for  five 
hours  with  sodium  to  free  it  from  traces  of  an  oxygenated  compound 
from  which  it  could  not  be  separated  by  fractionating.  Metuhenzijl- 
toluene  is  a  colourless  liquid,  of  slightly  aromatic  odour,  and  becomes 
viscid  at  low  temperatures.  It  boils  at  275°  (col.  in  vapour)  at 
747  mm.  pressure,  and  has  sp.  gr.  0"9y7  at  17'5°.  It  is  easily  soluble 
in  alcohol,  ether,  benzene,  chloroform,  and  glacial  acetic  acid.  From 
the  high-boiling  bye-products  the  author  isolated  dlxijhjlhenzene,  a 
yellowish  oil  boiling  at  392 — 396°,  and  soluble  in  alcohol,  ether,  and 
glacial  acetic  acid;  and  also  a  body  boiling  between  210 — 220°, 
which  he  believes  to  be  dimetJtylarithracene,  but  has  not  obtained 
it  quite  pure.  DiititrometabenzyUoluene  was  prepared  by  the  action  of 
a  large  excess  of  nitric  acid  (sp.  gr.  1'4)  at  90°.     It  melts  at  141°,  is 
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soluble  in  boiling  alcohol,  benzene,  and  glacial  acetic  acid,  and  crys- 
tallises in  long  needles.  Dinitromefafolyl  phenyl  ketone  was  prepared 
by  the  oxidation  of  the  dinitro-body  in  acetic  solution  by  means  of 
chromic  acid.  It  melts  at  145°,  and  is  easily  soluble  in  benzene, 
chloroform,  boiling  acetic  acid,  and  alcohol,  and  crystallises  in  needles 
or  short  prisms.  

Mefahenzoijlhenzoic  acid,  CeHiBz.COOH,  was  obtained  by  the  oxida- 
tion of  the  hydrocarbon  by  means  of  chromic  acid.  The  results  when 
nitric  acid  was  used  were  not  satisfactory.  In  both  cases  the  acid 
obtained  gave  no  constant  melting  point  (the  latter  generally  varying 
between  140  and  144"^),  and  consisted  of  a  mixture  of  meta-  and  para- 
acid.  Metatolyl  phenyl  ketone  was  also  produced  in  each  case.  A 
partial  separation  was  eflected  by  means  of  the  different  solubility  of 
the  calcium  salts  in  alcohol,  but  it  was  very  imperfect.  A  good  result 
was  obtained  by  converting  the  mixed  acids  into  benzhydrilbenzoic 
acid  by  reduction  with  sodium  amalgam  and  water.  The  sodium  salt  of 
the  meta-acid  crystallised  out,  leaving  that  of  the  para-acid  in  solution. 
The  metabenzhydrilybenzoic  acid  is  easily  reoxidised  with  chromic 
acid.  Metahenzoylhenzoic  acid  is  sparingly  soluble  in  cold  water,  more 
easily  in  hot.  Alcobol  and  ether  dissolve  it  readily.  It  crystallises 
from  acetic  acid  or  water  in  needles,  from  dilute  alcohol  in  scales. 
It  dissolves  in  concentrated  sulphuric  acid  without  discoloration.  It 
melts  at  161°,  and  sublimes  at  a  higher  temperature.  The  barium  salt 
is  pretty  freely  soluble  in  water,  sparingly  so  in  absolute  alcohol,  and 
crystallises  under  varying  circumstances  with  2,  3,  and  4  mols.  H2O. 
The  calcium  salt  is  soluble  in  water  and  alcohol ;  the  silver  salt  forms 
a  white  amorphous  powder  almost  insoluble  in  water.  The  methyl 
ether,  prepared  from  the  silver  salt,  crystallises  in  prisms  soluble  in 
alcohol  and  ether,  and  melting  at  62°.  A  much  better  yield  of  ben- 
7oylbenzoic  acid  is  obtained  by  oxidising  the  monobromine-deriva- 
tive  (prepared  by  passing  the  vapour  of  bromine  into  benzyltoluene 
heated  to  120 — 130°)  in  place  of  the  hydrocarbon. 

Metabevzhydrilbenzoic  acid,  CHPh(OH).C6H4.COOH,  obtained,  as 
already  mentioned,  by  the  reduction  of  benzoylbenzoic  acid,  crystal- 
lises in  small  silky  needles  melting  at  121°,  and  decomposing  at  a 
slightly  higher  temperature.  This  acid  is  easily  soluble  in  alcohol, 
ether,  and  benzene,  and  dissolves  in  sulphuric  acid  to  an  orange  solu- 
tion. The  sodium  salt,  CuHuOsNa  +  4HaO,  crystallises  in  fine  white 
needles,  melting  at  90°  in  their  water  of  crystallisation,  which  they 
lose  at  160 — 180'.  It  is  more  easily  soluble  in  alcohol  than  in  water. 
The  calcium  salt  forms  a  crystalline  powder  containing  6  mols.  H2O. 
It  is  easily  soluble  in  alcohol  and  ether.  The  silver  suit,  CuHnOsAg 
-f  H2U,  is  precipitated  as  a  white  powder,  which  is  slightly  soluble  in 
boiling  w^ater  and  crystallises  from  this  solution  in  small  needles. 

Metabenzylbenzoic  acid,  CH2Ph.C6H4.COOH,  was  obtained  by  the  re- 
duction of  metabenzhydrilbenzoic  acid.  The  reduction  may  be  effected 
by  the  continued  action  of  sodium  amalgam  on  an  alcoholic  solution 
of  the  latter  acid,  but  the  reaction  is  very  slow.  The  best  method  is 
to  heat  benzhydrilbenzoic  acid  with  an  excess  of  hydriodic  acid 
(b.  p.  127°)  in  sealed  tubes  at  170°  for  three  hours;  the  yield  is  very 
nearly  equal  to  theory.     Metabenzylbenzoic  acid  is  easily  soluble  in 
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alcohol,  ether,  and  chloroform,  sparingly  in  cold,  more  easily  in  hot 
water,  and  crystallises  from  the  latter  in  minute  needles.  From 
dilute  alcohol,  it  crystallises  in  scales.  It  melts  at  107 — 108°,  and 
sublimes  at  a  higher  temperature.  It  dissolves  in  concentrated  sul- 
phuric acid  without  discoloration,  and  is  oxidised  by  chromic  acid  to 
metabenzoylbenzoic  acid.  The  calcium  salt  forms  a  crystalline  powder 
containing  1  mol.  HoO,  and  is  easily  soluble  in  alcohol  and  water. 
The  barium  salt  crystallises  with  4H2O,  and  is  soluble  in  water  and 
alcohol.  The  silver  salt  forms  a  light  white  powder  slightly  soluble 
in  boiling  water  and  alcohol,  and  crystallising  from  these  solutions 
in  small  needles. 

The  author  also  prepared  metabenzylbeuzoic  acid  by  the  action  of 
aluminium  chloride  on  CHoBr.CeHi.COOH  dissolved  in  benzene. 
Toluic  acid  was  obtained  by  oxidising  xylyl  chloride  prepared  from 
ordinary  xylene  with  nitric  acid  (1  vol.  acid  to  3  vols,  water).  This 
acid  was  then  brominated  at  160 — 170°,  so  as  to  insui^e  the  bromine 
entering  the  Me-group,  and  the  crude  benzylbenzoic  acid  was  purified 
by  conversion  into  the  barium  salt.  The  yield  never  exceeded  50  per 
cent,  of  theory,  so  that  the  reduction  of  the  easily  obtainable  benz- 
hydrilbenzoic  acid  is  by  far  the  better  method  for  the  preparation  of 
this  acid. 

By  the  oxidation  of  Zinke's  benzyl  toluene  (from  benzyl  chloride, 
toluene,  and  zinc-dust),  and  of  the  products  of  the  action  of  water 
on  benzyl  chloride,  small  quantities  of  ortho-  and  para-benzoylbenzoic 
acid  were  obtained ;  in  the  latter  case  a  ti-ace  of  the  meta-acid  was 
also  detected.  Zinc  chloride  acting  on  a  mixtui'e  of  benzoic  chloride 
and  ethyl  benzoate  yielded  a  little  ethyl  metabenzoylbenzoate,  but  no 
ortho-  or  para-ether.  When  benzyl  chloride  was  substituted  for 
benzoic  chloride  in  the  last  reaction,  only  condensation-products 
from  the  chloride  were  obtained. 

Metaphenyl  tolyl  ketone  is,  as  already  mentioned,  always  amongst 
the  products  of  oxidation  of  benzyl  toluene.  It  is  a  colourless,  slightly 
aromatic  oil,  boiling  at  314 — 316°  (col.  in  vapour  and  bar.  745  mm.). 
Its  density  at  17'5°  is  1"088.  It  is  miscible  with  alcohol,  ether, 
benzene,  chloroform,  and  acetic  acid  in  all  proportions. 

L.  T.  T. 

Quinone.  By  B.  Scheid  (Annalen,  218,  195 — 231). — In  order  to 
throw  some  light  on  the  constitution  of  the  quinones,  the  author 
has  studied  the  action  of  phosphorus  pentachloride  and  oxychloride, 
acetic  chloride,  and  other  substances  on  it. 

With  qninone  phosphorus  pentachloride  forms  monochloroquinol, 
together  with  smaller  quantities  of  dichloroquinol,  the  former  of  which 
is  readily  converted  into  monochlorquinhydrone.  Phosphorus  oxy- 
chloride gives  monochloroquinol  only.  By  the  action  of  phosphorus 
pentachloride  on  quiuol,  a  product  intermediate  between 

C6H1.OPCL..OH  and  C6H4(OPCl2)2 
is  obtained,  formed  by  the  successive  replacements  of  hydroxy!  group- 
ings by  the  (OPCU)  group  thus: — 

C«Hi(OH),  -I-  PCI3  =  aH,(0H).0PCl2  +  HCl 
and  C6Hi(0H).0PCl.  +  PCI3  =  C,H,(OPC10u  +  HCl. 

YOL.   XLYI.  2    (J 
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Qninol  is  reformed  on  decomposing  the  mixed  product  with  water. 

Acetic  chloride  acting  on  quinone  or  monochloroqninol  produces 
raonochlorodiacetylquinol,  with  evolution  of  hydrochloric  acid,  in 
accordance  with  "the  equation  CgHiOa  +  2ScCl  =  C6H3Cl(OXc)2  + 
HCl.  It  would  appear  probable  from  the  above  reaction  that 
quinone  has  an  oxygen-atom  combined  with  carbon  only,  whilst  the 
other  is  combined  with  carbon  and  hydrogen  (the  hydroxyl-group).  It 
would  thus  have  the  constitution  of  a  glycide  phenol,  thus — 

CH 

Hc/^Cv 

Hc'!    Ic/ 


C.OH 


The  other  formulae  proposed  for  quinone,  in  whicli  the  oxygen  is 
combined  with  the  carbon  as  in  a  ketone,  or  the  two  oxygen-atoms 
are  combined  with  another  thus  :  ^C — O — 0 — C=,  would  involve 
the  intermediate  formation  of  compounds — 

— C— 0A5        — ^<cf'' 

II  °^        I      OA^ 

_c_oci      — c<ci 

and  the  subsequent  interchange  of  hydrogen  for  chlorine  in  the 
hydrocarbon  grouping. 

By  the  action  of  acetic  chloride  or  anhydride  on  quinol,  diacetyl- 
quinol  is  also  formed. 

Quinone  was  also  treated  with  potash,  water,  carbon  oxychloride, 
and  sulphuryl  hydroxy  chloride,  but  the  results  were  unsatisfactory. 

V.  H.  V. 

Quinone.  By  0.  Hesse  (Anvalen,  220,  365— 367).— Scheid 
(Annalen ,  218,  217)  contends  that  the  evolution  of  hydrochloric  acid 
by  the  action  of  acetic  chloride  on  quinone  proves  the  presence  of  a 
bydroxyl-group  in  the  latter  body.  The  author  believes  that  this 
reaction  is  rather  to  be  explained  according  to  the  equations : 

(i.)  CeH^Oo  +  2A^C1  =  CeH^COAS),  -\-  2C1_ 
(ii.)  CkH4(OI^)2  +  CI2  =  HCl  +  CeHaCKOAc)^, 

and  is  thus  similar  to  the  production  of  chloroquinol  from  quinone 
and  hydrochloric  acid.  He  believes  that  the  acetyl-derivatives  of 
quinone  said  to  have  been  obtained,  are  really  derivatives  of  quinol 
formed  by  the  decomposition  of  quinone.  Acetic  anhydride  brings 
about  this  decomposition  only  at  temperatures  above  200°,  but  quinone, 
in  an  aqueous  solution  of  sodium  acetate,  is  slowly  decomposed  at 
ordinary  temperatures,  a  part  being  converted  into  quinol ;  the  acetate, 
however,  remains  unchanged.  The  decomposition  takes  place  more 
rapidly  if  the  solution  is  heated.  L.  T.  T. 
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Trichloroquinone-chlorimide,  Tri-  and  Tetra-chloroquinone. 
By  M.  AxDEESE\(/.  pr.  Chem.  [2],  28,  422 — 436). — Former  research 
has  shown  (Abstr.,  1882,  400)  that  by  the  action  of  aniline  on  tri- 
chloroquinone,  dicbloroquinone-diauilide  is  formed,  and  not  as  Schultz 
and  Knapp  {Annalen,  210,  181)  have  stated,  monochloroquinone- 
dianilide.  By  the  action  of  aniline  on  tetrachloroquinone  and  tri- 
chloroqninone-chlorimide  dichloroquinone-dianiUde  is  also  formed, 
along  with  the  compound  monoehlorodianilide-phenylqninoneimide, 
(?)C6Cl(NHPh)20NPh.  This  latter  substance  is  obtained  in  quantity 
by  adding  aniline  to  dichloroquinone-chlorimide  in  the  proportion  of 
5  mols.  to  1.  It  crystallises  from  hot  alcohol  in  long  needles 
melting  at  195°.  Nitrous  acid  passed  into  the  alcoholic  solution  con- 
verts it  into  a  nitroso-compound  crystallising  in  green  plates,  which  in 
pure  alcohol  are  immediately  reconverted  into  the  original  substances. 
Unlike  dichloroquinone-dianilide  it  is  not  decomposed  by  boiling  with 
alkalis  in  aqueous  solution,  but  on  adding  alcohol  a  reaction  does  take 
place,  and  it  dissolves  to  a  red-coloured  solution  of  a  disodium  com- 
pound, C34Hi7ClN30Na2-  On  evaporation,  this  sodium  compound 
crystallises  in  red  needles,  which  dissolve  in  pure  alcohol  with 
immediate  separation  of  the  original  substance.  By  the  action  of 
hydrochloric  acid  in  alcoholic  solution,  it  is  decomposed  with  separa- 
tion of  aniline  into  monochloroquinone-dianilide,  which,  however, 
differs  from  that  obtained  by  Schultz  and  Knapp. 

Hydrochloric  and  hydrobromic  acids  have  a  reducing  action  on  tri- 
chloroquinone-chlorimide. On  treating  the  substance  dissolved  in  pure 
benzene  with  dry  hydrochloric  acid  gas,  trichloroquinonimide  hydro- 
chloride is  formed,  whilst  chlorine  is  given  off.  This  body  is  decom- 
posed by  water  into  ammonium  chloride  and  trichloroquinone.  On 
treating  trichloroquinone-chlorimide  directly  with  hydrochloric  acid 
in  aqueous  solution,  it  is  decomposed  into  trichloroquinone,  ammonium 
chloride,  and  chlorine,  part  of  the  chlorine  being  given  off  and  part 
converting  some  of  the  trichloroquinone  into  tetrachloroquinone. 
Hydrobromic  acid  acts  in  an  analogous  way,  yielding  trichloroquinone, 
ammouium  chloride,  bromine,  and  some  bromotrichloroquinone. 

A.  B. 

Diiodoquinone  and  Diiodoquinone-chlorimide.  By  R.  Seifert 
(J.  pr.  ('hem.  [2],  28,  437 — 43H).- — Diiodoparanitrophenol  (Korner, 
ihid.,  1808,  324)  yields  diiodoparamidophenol  by  reduction  with  tin 
and  hydrochloric  acid.  If  this  is  suspended  in  a  slightly  acid  solution 
and  treated  with  chloride  of  lime  solution,  it  yields  diiodoquinone- 
chlorimide,  CeHjL^-j^^Cl,  melting  at  123°,  but  decomposing  at  a 

higher  temperature.  With  dimethylaniline  it  yields  diiodoquinone- 
dimethylanilide,  analogonsto  trichloroquinone-dimethylanilide  (Abstr., 
1882,  4U0).  Chromic  mixture  oxidises  diiodoparamidophenyl  sulphate 
to  diiodoquinone,  CcHjIoOj,  crystallising  from  hot  alcohol  in  yellow 
prisms,  and  melting  at  178°.  By  boiling  with  stannous  chloride,  it 
yields  diiodoquinol,  cry.stallising  from  hot  aqueous  solution  in  long 
white  needles,  and  melting  at  145°  ;  ferric  chloride  reconverts  it  into 
the  diiodoquiuone.  The  author  is  continuing  his  research  on  these 
compounds.  A.  B 

2  g  2 
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Arbutin.  By  H.  Schiff  (Gazzetta,  13,  538—513;  also  Annalen, 
221,  365— 379).— The  author  has  already  stated  (Gazzetta,  11,99; 
Abstr.,  1881,  610)  that  he  did  not  succeed  in  separating  raethylarbutin 
from  arbutin,  either  by  the  use  of  solvents  or  by  partial  fusion  of  the 
natural  mixture  of  these  two  glucosides.  Afterwards  he  obtained 
methylarbutin  by  the  action  of  methyl  iodide  on  a  solution  of  natural 
arbutin  in  caustic  potash  (Ber.,  15,  1841 ;  and  1883,  Abstr.,  60)  ; 
and  in  order  to  compare  this  methylarbutin  with  the  natural  com- 
pound and  separate  the  latter  from  arbutin,  he  has  endeavoured  to 
introduce  a  higher  alcohol-radicle  into  arbutin,  and  thereby  trans- 
form it  into  a  compound  considerably  less  soluble  than  methylarbutin. 
The  treatment  of  arbutin  with  isopentyl  bromide  (amyl  bromide^ 
did  not  yield  the  desired  result,  as  oily  bodies  were  formed  at  the 
same  time,  which  impeded  the  crystallisation,  and  could  not  easily  be 
removed.  The  isopentylarbutin  produced  in  this  reaction  crystallised 
in  needles  and  was  resolvable  into  glucose  and  isopentylquinol,  an 
oily  liquid,  convertible  by  cold  dilute  nitric  acid  into  a  nitro- deri- 
vative which  crystallised  in  small  yellow  needles,  melting  at  the  heat 
of  boiling  water,  and  forming  a  dark  orange-coloured  crystalline 
compound  with  ammonia. 

The  separation  of  the  methylarbutin  was  more  easily  effected  by 
converting  the  arbutin  into  benzylarbutin,  viz.,  by  the  action  of 
benzyl  bromide  and  potassium  hydroxide  on  natural  arbutin,  whereby 
the  benzylarbutin  is  precipitated  almost  completely  in  the  form  of  a 
crystalline  mass.  The  filtered  solution  is  then  evapoi-ated  and  the 
methylarbutin  is  extracted  from  the  residue  with  absolute  alcohol, 
decolorised  with  animal  charcoal,  and  purified  by  recrystallising 
it  several  times  from  water.  Natural  methylarbutin  thus  prepared, 
crystallises  in  long  white  needles,  having,  like  the  artificial  compound, 
the  formula  Ci3Hi807,H20,  melting  at  174°,  and  recrystallising  at 
120 — 125°.  The  artificially  prepared  compound,  probably  more  free 
from  impurities,  melted  at  175 — 176°.  Natural  methylarbutin  does 
not  give  a  blue  colour  with  ferric  chloride,  does  not  reduce  potavssio- 
cupric  solutions,  and  behaves  in  every  way  like  the  artificial  com- 
pound, with  which  it  is  doubtless  identical. 

Benzylarbvtm,  C19H00O-H2O  =  C6Hu05.0.C6H4.0.CH,Ph,H20,  pre- 
pared as  above,  dissolves  in  530  pts.  water  at  23°,  much  more  freely 
in  boiling  water,  and  crystallises  therefrom  on  cooling  in  branches  of 
small  colourless  needles  Avhich  melt  at  161°,  give  off  1  mol.  H2O, 
and  may  be  heated  to  250°  without  alteration  beyond  a  slight  brown 
coloration.  It  does  not  reduce  potassio-cupric  solutions,  unless  pre- 
viously heated  with  dilute  sulphuric  acid,  in  which  case  it  is  easily 
resolved  into  glucose  and  beuzylquinol. 

Benzijlquinol,  HO.CeH^.OCvH:,  thus  prepared,  separates  almost  com- 
pletely on  cooling,  being  much  less  soluble  in  cold  water  than  benzyl- 
arbutin. It  dissolves  readily  in  alcohol,  ether,  benzene,  and  boiling 
water,  and  separates  from  the  latter  in  large  scales,  having  a  brilliant 
silvery  lustre,  melting  at  121 — 122'5°,  recrystallises  at  about  110°,  and 
is  identical  in  every  respect  with  the  compound  which  Pellizzari  has 
obtained  by  the  action  of  benzyl  bromide  on  quinol  (p.  437  of  this 
volume) . 
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Bemylnitroarbutin,  Ci9H2i(N02)07,  is  prepared  by  gradually  adding 
finely  pulverised  benzylarbutiu  to  strong  colourless  nitric  acid,  avoiding 
all  rise  of  temperature.  It  then  dissolves  readily  and  in  large 
quantity  without  emission  of  red  vapours,  and  the  solution  after  some 
hours  deposits  a  crystalline  mass,  which  by  two  crystallisations  from 
Avater  containing  a  little  acetic  acid,  yields  benzylnitroarbutin  in 
yellowish  needles,  acquiring  a  somewhat  darker  colour  when  dried 
in  the  air,  especially  in  the  ammoniacal  atmosphere  of  a  laboratory. 
It  is  less  soluble  in  cold  water  than  benzylarbutin.  The  crystals  con- 
tain 1  mol.  water,  which  they  give  off  at  110 — 115",  and  the  anhydi'ous 
compound  melts  at  142 — 148",  at  the  same  time  tui'ning  brown  and 
decomposing. 

Betizijlnitroqidnol,  HO.C6H3(N02).OC7H7,  is  formed  by  heating  an 
aqueous  solution  of  benzylnitroarbutin  with  dilute  sulphuric  acid,  and 
crystallises  from  boiling  water  in  long  gold-coloured  needles,  melting 
with  complete  decomposition  at  156 — 158°.  With  ammonia  it  forms 
a  compound  which  crystallises  in  shining  scales  having  the  colour  of 
cinnabar.     The  potassium-compound  forms  red  needles. 

When  benzylquinol  is  treated  with  nitric  acid,  without  previous 
separation  from  benzylarbutin,  the  process  being  otherwise  conducted 
exactly  as  above  directed,  gold-coloured  needles  are  obtained,  agi-eeing 
with  those  just  described  in  every  respect,  excepting  that  they  melt  at 
137°  without  decomposition,  the  fused  mass  recrystallising  as  it  cools. 

The  nitro-derivatives  of  benzylquinol  obtained  by  the  author,  and 
that  of  dibenzylquinol  obtained  by  Pellizzari  (p.  437),  may  be  repre- 
sented by  the  following  constitutional  formulae  : — 

Benzylnitroquinol Cs-OH.      Nd^.H.OCH^.H.H 

Benzyldinitroquinol Ce-OH.      NOo.H.OCH^.H.NOa 

Dibenzylnitroquinol Ce.OCHv.NOa.H.OCH^.H.H. 

H.  W. 
Experiments  on  the  Preparation  of  Nitrophenetoil.  By  H. 
KoLBE  (./.  j)i\  Chcm.  [2],  28,  02 — GS). — In  a  previous  paper  on  "A 
{Simple  Method  for  Preparing  Phenetoil"  (Abstr.,  1883,  1113),  it  was 
remarked  that  probably  nitrophenetoil  might  be  obtained  by  heating 
a  salt  of  hydrogeu  ethyl  sulphate  with  sodium  nitrophenate  as  easily 
as  phenetoil  is  pi-epared  from  potassium  ethyl  sulphate  and  sodium 
phenate.  On  making  the  experiment  in  open  apparatus,  it  was  found 
that  but  very  little  product  was  obtained,  either  from  ortho-  or  from 
para-nitrophenol,  and  on  employing  sealed  tubes,  these  exploded 
before  the  temperature  had  reached  150°.  H.  B. 

Ethylene  Ethers  of  the  Nitrophenols  and  Hydroxybenzoic 
Acids.  By  E.  Wagner  (,/.  pr.  Chem.  [2],  27,  199— 230).— Wed- 
(lige  (Abstr.,  1881,  1136)  has  shown  that  when  ethylene  bromide 
acts  on  the  sodium-derivative  of  mononitrophenol,  two  different  com- 
pounds are  produced,  the  ether,  (N02.C6HiO)oC2H4,  and  the  brom- 
iiydrin,  N02.C6H40.C2HtBr.  It  is  the  former  compound  and  some  of 
its  derivatives  which  form  the  subject  of  the  first  part  of  the  author's 
j)aper. 

Ethylene   Amidophenyl  Ethers. — The  ethylene    nitrophenyl    ethers 
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used  in  preparing  these  compounds  were  obtained  by  heating  ethylene 
bromide  (1  mol.)  with  the  sodium  nitrophenate  (2  mols.)  at  140°. 
The  product  is  treated  with  alcohol,  the  insoluble  residue  washed 
with  cold  w^ater  to  remove  sodium  bromide,  and  then  with  boiling 
alcohol  to  remove  the  last  traces  of  the  bromhydriu  produced  at  the 
same  time ;  the  nearly  pure  nitro-ether,  which  remains  as  a  white 
pulverulent  mass,  is  sparingly  soluble  in  benzene  and  almost  insoluble 
in  cold  alcohol.  The  melting  points  of  the  three  isomerides  are  as 
follows : — 

Ethylene  orfchonitrophenyl  ether  . , 163° 

Ethylene  metanitrophenyl  ether 139° 

Ethylene  paranitrophenyl  ether 143° 

The  amido-etliers  are  obtained  from  the  corresponding  nitro-ethers 
by  reduction  with  tin  and  hydrochloric  acid ;  as  the  mixture  cools,  the 
tin  double  salt  of  the  amido-ether  separates  in  large  colourless  crystals, 
which  are  sparingly  soluble  in  cold  water,  but  easily  in  hot  water 
acidified  with  hydrochloric  acid.  The  dilute  solution  of  the  tin  salt  is 
decomposed  by  hydrogen  sulphide,  and  filtered  from  the  stannous 
sulphide,  which  must  be  well  washed  %vith  boiling  water  to  dissolve 
out  adhering  amido-hydrochloride,.and  the  filtrate  and  washings  con- 
centrated as  rapidly  as  possible,  as  (the  amido-compound  is  easily 
oxidised.  As  the  dark  solution  cools,  it  deposits  the  hydrochloride  of 
the  ethylene  amido-ether  in  tufts  of  long  plates  in  the  case  of  the 
ortho-,  and  needles  in  the  case  of  the  meta-compound.  On  adding 
sodium  carbonate  to  the  aqueous  solution  of  the  crude  hydrochloride, 
the  base  is  sepaj-ated  in  the  free  state,  and  after  being  collected  on  a 
vacuum-filter  and  washed  with  a  little  water,  it  is  purified  by  oue  or 
two  crystallisations  from  hot  absolute  alcohol.  Ethylene  orthamidopheny I 
ether,  (NH2.C6H40)3C2H4,  crystallises  from  hot  alcohol  or  water  in 
lustrous  white  or  reddish  rhombic  plates  which  melt  at  128°.  It  is 
insoluble  in  cold  water,  but  easily  soluble  in  most  of  the  usual 
solvents.  It  is  diacid,  and  dissolves  easily  in  acids,  forming  crys- 
talline salts.  Ethylene  paramidophenyl  ether  crystallises  in  needles 
which  melt  at  168 — 172°.  It  is  easily  soluble  in  benzene,  but  differs 
from  its  isomeride  in  being  sparingly  soluble  in  chloroform  and  ether. 
Ethylene  metamidophenyl  ether  forms  reddish  prisms  which  melt  at 
135°,  and  resembles  the  para-compound.  The  reactions  of  these  three 
bases  with  various  reagents  are  given  in  the  accompanying  table. 


Ortho-ether. 


H2SO4,  cold    f  Blue-black  colour. . 

H2SO4,  hot Dirty  violet  colour 

FcoClg I  Sepia  brown 

Chromic  mixture  ...    Alizarin-red  colour 


Para-ether. 


Meta-ether. 


Indigo-blue  . , 

Ditto 

Cherry-red  colour 
Intense  blue-violet 
coloration  and  for- 
mation of  quinone 


Dark-brown  colora- 
tion 

Dark-brown  colora- 
ation 

Brownish-black 
Ditto 


JSthylene  orthamidophenyl  ether  hydrochloride  is  obtained  pure  by 
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dissolving  the  base  in  warm  dilute  hydrocliloric  acid;  on  cooling,  it 
crystallises  out  in  stellate  groups  of  silvery,  flat  needles,  containing 
2  mols.  HoO.  When  heated  at  110 — 150°,  part  of  the  salt  sublimes 
in  woolly  needles,  but  the  greater  part  is  destroyed.  On  adding 
platinic  chloride  to  the  aqueous  solution  of  the  hydrochloride,  a 
golden-yellow  crystalline  precipitate  of  the  platinochloride  is  produced, 
but  it  rapidly  altei's  and  decomposes.  The  other  salts  of  the  base 
may  be  prepared  in  a  manner  similar  to  the  hydrochloride.  Of  these 
the  sulphate  is  the  least  soluble  in  water,  whilst  the  acetate  is  very 
soluble.  The  oxalate  and  nitrate  were  both  prepare_d^  and  are  crystal- 
line. Ethylene  acetijl-orihaniidophenyl  ether,  (NHAc.C6H40)3C2H4,  is 
formed  by  the  action  of  acetic  anhydride  on  the  base ;  the  brown 
crystalline  pi'oduct  is  treated  with  alcohol  to  remove  unaltered  base, 
and  crystallised  from  boiling  aniline.  It  forms  long  needles  which 
melt  at  22*3°.  It  may  also  be  prepared  by  heating  the  base  witli 
excess  of  glacial  acetic  acid  at  160""  for  some  hours.  When  heated 
in  a  retort  it  is  decomposed,  a  dark  yellow  oil  passing  over,  whilst  a 
carbonaceous  residue  is  left.  The  distillate  consists  of  the  free  base, 
and  a  yellow  oil  of  penetrating  odour  and  very  high  boiling  point, 
but  no  anhydro-base  is  formed;  attempts  to  obtain  a  body  of  this 
class  by  the  action  of  benzaldehyde  on  the  base  and  on  its  hydro- 
chloride were  also  unsuccessful. 

Ethijlene parainidophenyl  ether  hydrochloride,  prepared  in  a  similar 
manner  to  the  salt  of  the  ortho-base,  crystallises  in  long  colourless 
slender  needles,  which  contain  no  water  of  crystallisation  ;  it  is  easily 
soluble  in  water.  The  sulphate  is  sparingly  soluble;  the  nitrate  and 
oxalate  were  also  prepared. 

Ethiilene  metamidophenyl  ether  hydrochloride  closely  resembles  the 
para-salt.  The  sulphate,  nitrate,  and  oxalate  were  also  prepared. 
On  adding  a  concentrated  solution  of  the  nitrate  of  the  meta-base  to 
a  solution  of  diazobenzene  nitrate,  it  becomes  first  yellow,  then  red, 
and  after  a  time  deposits  a  red  amorphous  substance  analogous  to 
chrysoidine  in  its  properties,  capable  of  dyeing  silk  orange-yellow. 
On  adding  sodium  carbonate  to  a  hot  solution  of  the  dye,  a  few  dirty 
yellow  flocks  are  thrown  down,  which,  after  recrystallisation  from 
boiling  water,  form  yellow  scales  melting  at  133 — 136°  :  analysis, 
however,  showed  that  they  were  merely  the  original  metamidophenyl 
ether  coloured  by  the  yellow  azo-dye. 

Part  11  of  the  paper  gives  a  description  of  ethylenephenol-oxy- 
benzoic  acids  and  some  of  their  derivatives. 

Ethylic  ethylene-orthonitropheihol-ortlLoxyhetizoate,* 
NO,.C6H40.C,H4.0C6H4.COOi:t, 
is  prepared  by  digesting  ethylic  potassium  salicylate  with  bromethyl- 
ene  oithonitrophenyl  ether  in  alcoholic  solution  for  some  days  ;  the 
alcoholic  solntion  is  then  poured  off  from  the  solid  residue  consisting 
of  salicylethylene  orthonitrophenol  ether  and  potassium  bromide,  the 
alcohol  removed   by  evaporation,  and  the  residue  freed  from  ethylic 

•  Etliylene-ortboniirophenol-orthoxjbenzoic  acid, 

N02.C6H40.c..n4.oc6H4.coon, 

might  be  more  consistently  named  orthoiiitrophcnoxctbylcne-ortboxybenzoic  acid, 
and  the  iioii.encluture  of  the  otbcr  acids  changed  in  a  siuiilar  niaiuier.  —  C.  E.  G. 
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salicylate  by  steam -distillation ;  the  yellow  viscous  oily  residue  con- 
tains the  ether  in  small  quantity ;  it  may  be  extracted  by  warm  dilute 
alcohol,  but  the  author  was  unable  to  obtain  it  in  a  state  of  purity. 
It  is  a  yellow  powder,  consisting  of  microscopic  needles  which  melt 
at  about  100°,  insoluble  in  water,  but  soluble  in  most  of  the  usual  sol- 
vents. It  is  saponified  by  boiling  with  soda-solution,  yielding  a 
sodium  salt  of  the  corresponding  acid,  but  the  greater  portion  of  the 
substance  undergoes  further  decomposition.  The  acid  may,  however, 
be  obtained  from  the  yellow  viscous  oil  previously  mentioned  by 
heating  it  for  several  days  at  130 — ^140°  with  concentrated  hydro- 
chloric acid  (6 — 8  parts),  repeating  the  treatment  several  times.  On 
treating  the  oily  product  with  soda,  the  acid  is  dissolved,  and  may  be 
precipitated  by  acids  in  reddish-brown  flocks,  which  crystallise  from 
hot  alcohol  in  small  yellow  needles  melting  at  142 — 148°.  The  yield, 
however,  is  very  small. 

When  the  solid  residue  of  potassium  bromide  and  salicylethylene 
orthonitrophenol  ether,  OH.C6H4.COO.C2H4.CfiH4.NO2,  mentioned  above, 
is  washed  with  cold  water,  the  ether  is  left  behind,  and  may  be  puri- 
fied by  repeated  crystallisation  from  boiling  alcohol,  when  it  is  obtained 
in  transparent  yellow  plates  melting  at  106°.  It  is  decomposed  by 
soda  solution  or  when  heated  with  concentrated  hydrochloric  acid, 
salicylic  acid  and  an  oily  body  being  produced.  When  treated  with 
tin  and  hydrochloric  acid  it  dissolves  easily,  yielding  salicylic  acid 
and  the  hydrochloride  of  a  base,  NH2.C6H4O.C2H4.OH.  The  free  base 
forms  small  colourless  plates  which  melt  at  90°,  and  rapidly  become 
brown  on  exposure  to  the  air. 

When  ethylene-orthonitrophenol-oxybenzoic  acid  is  reduced  with 
tin  and  hydrochloric  acid,  it  yields  the  salt  of  the  corresponding 
amido-acid,  from  which  the  hydrochloride  may  be  obtained  in  the 
usual  way;  this  forms  small  colourless  needles  melting  at  177°, 
whilst  the  free  amido-acid  crystallises  in  small  thick  colourless  prisms 
melting  at  110°. 

Ethylic  JEthylene-paranitrophenol-orthoxyhenzoate,  obtained  from 
brom ethylene  paranitrophenol  ether  in  a  manner  similar  to  the  cor- 
responding ortho-compound,  crystallises  in  long  thick  pale  yellow 
needles  melting  at  81°,  whilst  the  free  acid  forms  long  colourless 
needles  melting  at  132°;  its  salts  are  colourless.  The  salicylethylene 
paranitro'phenyl  ether,  corresponding  in  composition,  mode  of  fornaa- 
tion,  and  properties  with  the  isomeric  ortho-compound  previously 
described,  melts  at  131°. 

Ethylic  potassium-parahydroxybenzoate  reacts  sharply  with  brom- 
ethylene  ortho-  and  para-nitrophenyl  ethers,  yielding  a  series  of 
compounds  analogous  to  those  obtained  with  salicylic  acid. 

Ethylic  ethylene-ortho7iitrophenol-paroxybe7izoate  forms  yellowlustrous 
plates  melting  at  103°;  it  yields  orthonitraniline  when  heated  with 
ammonia  at  140°.  The  free  acid  obtained  by  heating  the  ethylic  salt 
with  hydrochloric  acid  crystallises  in  colourless  needles  melting  at 
205 — 207°.     The  amido-acid  forms  broad  needles  melting  at  185°. 

Ethylic  ethylene-parayiitrophenol-paroxyhenzoate  melts  at  131°,  and 
the  free  acid  at  218° ;  it  is  reduced  by  tin  and  hydrochloric  acid,  but 
the  corresponding  amido-acid  could  not  be  isolated. 
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Ethylic  ethylene-pJienolparoxybenzoate,  OPh.C2H4.0C6H4.COOEt, 
is  formed  by  the  action  of  brometliylene  phenyl  ether  on  ethylic 
potassium-parahydroxybenzoate  ;  it  crystallises  in  colourless  shining 
plates  which,  melt  at  81°,  and  on  saponification  yields  the  potassium 
salt  of  the  ethylene-phenolparoxybenzoic  acid.  The  free  acid  crys- 
tallises from  hot  alcohol  in  long  silky  needles  melting  at  about  196°, 
sparingly  soluble  in  benzene  and  chloroform.  The  properties  of  the 
various  isomerides  described  in  the  paper  are  there  given  in  tabular 
form  for  comparison.  C.  E.  Gr. 

Benzylic  Ethers  of  the  Dihydroxybenzenes.  By  Gr.  Pelliz- 
ZARi  {Gazzetta,  13,  501  —  507;  also  Annalen,  221,  365—379).— 
1.  Benzylquinols. — These  compounds,  C6H5(C7H7)02and  C6H4(C7H7)202, 
are  formed  when  quinol  dissolved  in  a  small  quantity  of  alcohol,  and 
benzyl  bromide,  in  molecular  proportions,  are  made  to  act  on  one 
another  in  presence  of  alcoholic  potash.  The  action  commences  at 
ordinary  temperatures,  and  is  quickly  completed  on  heating,  the  solu- 
tion turning  brown  and  depositing  crystals  of  potassium  bromide. 
When  all  the  benzyl  bromide  is  decomposed,  a  small  quantity  of  sul- 
phuric acid  is  added  and  then  water,  whereby  a  crystalline  substance 
is  thrown  down,  part  of  which  is  dissolved  out  by  alcohol,  together 
with  the  whole  of  the  colouring  matter,  while  a  nearly  white  substance 
remains  behind. 

Monohenzylquinol,  C6H4(OC7H7).OH  [OC7H7  :  OH  =  1  :  4],  is 
the  portion  of  the  product  which  dissolves  in  alcohol.  It  may  be 
freed  from  colouring  matter  by  recrystallisation  from  boiling  alcohol, 
and  is  deposited  therefrom  on  cooling  in  silvery  laminre  melting  at 
122°,  very  soluble  in  alcohol,  ether,  chloroform,  and  benzene,  slightly 
soluble  in  boiling  water,  extremely  soluble  in  aqueous  potash.  The 
compound  thus  prepared  agrees  in  every  respect  with  the  benzyl- 
quinol  which  H.  Schiff  obtained  from  benzylarbutin. 

Bibenzylquinol,  C6Hi(OC7H7)3,  is  the  white  crystalline  substance 
above  mentioned,  sparingly  soluble  in  alcohol.  When  dissolved  in 
boiling  alcohol,  it  separates  on  cooling  in  beautiful  shining  laminae, 
melting  at  130°,  insoluble  in  water  and  in  aqueous  potash,  moderately 
soluble  in  benzene,  ether,  and  chloroform. 

Benzyldinitroquinol,  C6H2(N02)2(OC7H7).OH,  is  prepared  by  throw- 
ing pulverised  monobenzylquinol  by  small  portions  into  cooled  strong 
nitric  acid,  and  crystallises  from  alcohol  in  splendid  golden-yellow 
laminae,  soluble  in  ether,  benzene,  and  boiling  water,  melting  at  137°. 
When  treated  with  potash,  it  forms  red  needles  of  a  potassium  deriva- 
tive which,  when  left  in  a  vacuum,  give  off  1  mol.  crystal-water,  their 
cinnabar-colour  changing  at  the  same  time  to  a  dark-red  colour,  with, 
splendid  metallic  reflex.  On  exposure  to  the  air,  the  compound 
recovers  its  molecule  of  water  and  its  original  coloui*.  It  detonates 
strongly  when  heated. 

When  dry  ammonia-gas  is  passed  over  the  dinitro-compound  con- 
tained in  a  tube,  the  substance  becomes  heated  and  assumes  a  fine 
blood-red  colour,  which,  if  the  pa.ssage  of  the  gas  be  continued,  slowly 
changes  to  a  brick-red ;  but  on  subsequently  passing  a  current  of  dry 
air  over  the  product,  the  original  blood-red  colour  is  restored.     The.se 
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changes  indicate  the  formation  of  two  diiferent  compounds,  and 
analysis  shows  that  the  brick-red  substance  has  the  conijjosition. 

C6H2(NO,)3(OC,H,).OH,NH3, 

while  the  blood-red  compound  contains  a  double  proportion  of 
ammonia,  being  represented  by  the  formula 

C6H2(NO0.(OC7H0.OH,2NH3. 

The  monammonia  compound  is  stable,  and  may  be  recrystallised 
without  alteration,  whereas  the  diammonia  compound  is  stable  only 
in  an  atmosphere  of  ammonia. 

Dihenzylnitroquinol,  C6ll3(I^Oo)(OC7H7)2,  is  formed  on  throwing 
finely  pulverised  dibenzylquinol  into  strong  nitric  acid,  and  applying 
a  gentle  heat,  whereupon  the  mass  assumes  a  lemon-yellow  colour, 
and  when  crystallised  from  alcohol,  yields  long  yellow  needles  of  the 
dinitro-compound.  This  body  does  not  contain  a  free  hydroxyl-group, 
and  consequently  does  not  yield  any  metallic  derivatives. 

On  treating  the  two  nitro- compounds  dissolved  in  acetic  acid  with 
stannous  chloride,  the  formation  of  amido-compounds  was  indicated 
by  the  red  colour  which  the  products  gave  with  furfural ;  but  their 
stannochlorides  were  too  soluble,  and  their  hydrochlorides  too  un- 
stable, to  admit  of  quantitative  determination. 

Benzyl-KESorcinols. — Dibenzylresorcinol,  CnH4(OC7H7)3  [1  :  3], 
is  prepared  like  the  corresponding  quinol  derivative,  and  separates 
from  solution  in  hydrochloric  acid,  on  addition  of  water,  as  a  very 
dense  syrupy  mass,  which  dissolves  in  alcohol,  and  is  deposited  there- 
from in  white  shining  scales  melting,  after  purification,  at  79'^. 

The  product  thus  obtained  did  not  appear  to  contain  any  mono- 
benzylresorcinol,  but  this  compound  may  be  obtained,  together  with 
the  dibenzyl-derivative,  by  leaving  resorcinol  and  benzyl  bromide  in 
molecular  proportion  in  contact  with  aqueous  potash,  and  agitating 
the  mixture  at  intervals  for  several  days  till  all  the  benzyl  bromide  is 
decomposed. 

In  this  manner,  a  semi-fluid  mass  is  formed,  containing  di- 
benzylresorcinol and  a  supernatant  alkaline  liquid,  from  which 
acids  throw  down  yellowish  flakes  of  a  compound  having  nearly 
the  composition  of  monobenzylresorcinol,  C6H4(OC7H7).OH.  Analysis 
78-55  C  and  6-00  H ;  calc.  7800  C  and  6-00  H.  This  substance, 
after  washing  on  a  filter,  forms  a  solid  amorphous  mass,  soluble 
in  alcohol,  benzene,  ether,  acetic  acid,  and  chloroform,  but  does 
not  separate  from  these  solutions  in  crystalline  form.  Both  the 
benzylresorcinols  become  resinised  on  treatment  with  strong  nitric 
acid. 

DiBENZYLCATECHOL,  C6H4(OC7H7)2  [1:2],  prepared  like  its  analogues 
above  described,  crystallises  from  alcohol  in  needles  having  a  very 
faint  yellow  colour,  and  melting  at  61°.  It  dissolves  in  the  ordinary 
solvents,  and  is  converted  by  nitric  acid  into  a  nitro-derivative,  which 
crystallises  in  opaque  yellow  needles  melting  at  98°. 

The  portion  of  the  product  which  is  soluble  in  aqueous  potash 
separates  therefrom,  on  addition  of  an  acid,  as  a  somewhat  mobile 
liquid,  which  decomposes  at  about  200°,  but  may  be  distilled  with 


I 


ORGANIC   CHEMISTRY.  439 

steam.  With  ferric  chloride,  it  gives  a  faint  violet  coloration,  indi- 
cating the  presence  of  a  hydroxy  phenol  :  hence  it  is  probably  moao- 
beuzylcatechol.  Strong  nitric  acid  converts  it  into  a  solid  mass, 
which  crystallises  from  alcohol  in  yellow  shining  needles  melting  at 
129°.  H.  W. 

Synthetical  Researches  in  the  Glucoside  Group.  By  A. 
MiCHAKL  (Amer.  Chem.  J..,  5,  171—182  5_cf.  Abstr.,  1879,  1088).— 
Tetracefylphenolrjlucoside,  C6H70(OPh)(OAc)i,  is  prepared  by  heating 
a  mixture  of  1  part  of  phenolglucoside  with  5  parts  of  acetic  anhy- 
dride and  2  parts  of  fused  sodium  acetate  on  the  water-bath  for  thi-ee 
hours.  It  crystallises  in  long  white  glistening  needles,  is  insoluble  in 
cold,  sparingly  soluble  in  hot  water  and  in  cold  alcohol,  readily  solu- 
ble in  hot  alcohol.  It  seems  to  suffer  slight  decomposition  when  the 
alcoholic  solution  is  boiled  for  a  few  minutes,  as  the  odour  of  acetic 
ether  becomes  decidedly  perceptible.  It  does  not  reduce  Fehling's 
solution,  except  on  long-continued  boiling. 

Sytithesis  of  Salicin  from  Synthetical  Helicin. — Lisensko  having 
shown  that  helicin  prepared  from  salicin  is  reconverted  into  the  latter 
by  the  action  of  sodium- amalgam  {Zeitsch.  Chem.,  1864,  577),  the 
author  thought  it  advisable  to  repeat  the  experiment  with  helicin 
synthesised  from  sodium  salicylaldehydye  and  acetochlorhydrose,  and 
finds  the  product  to  be  identical  with  natural  helicin.  This  is  the 
first  known  instance  of  the  synthesis  of  a  natural  glucoside. 

By  the  action  of  dipotassium  salicylate  on  acetochlorhydrose  there 
is  obtained,  not  as  was  expected,  the  glucose  of  salicylic  acid,  but  a 
body,  CjeHsnOis,  standing  to  it  in  the  relation  of  an  anhydride  or 
ether.  It  crystallises  in  long  white  needles,  melts  at  184 — 185°,  is 
insoluble  in  cold,  sparingly  soluble  in  hot  water  or  in  cold  alcohol, 
readily  soluble  in  warm  alcohol.  It  does  not  reduce  Fehling's  solu- 
tion. It  is  insoluble  in  cold  aqueous  ammonia,  but  on  boiliug  a 
gradual  solution  is  effected ;  it  is  also  soluble  in  aqueous  potash  ; 
these  solutions  reduce  Fehling's  solution,  and  probably  contain 
salicylglucoside.  The  acetyl-compound,  C36H220i55^8,  forms  long 
white  needles,  melts  at  110 — 111°,  is  insoluble  in  water,  soluble  in 
alcohol. 

Synthesis  of  Methylarbutin. — The  potassium-derivative  of  quinol- 
monomethylin,  C6Hi(0Me).0K,  was  prepared  by  mixing  equivalent 
quantities  of  potassium  ethoxide  and  quinolmonomethylin  in  alcoholic 
solution  and  adding  large  excess  of  ether,  when  the  potassium  com- 
pound is  precipitated  as  a  white  crystalline  powder.  This  is  dissolved 
in  absolute  alcohol,  acetochlorhydrose  added,  and  the  solution  allowed 
to  stand  for  several  days,  the  deposited  potassium  chloride  filtered  off", 
and  the  liquid  allowed  to  evaporate  spontaneously.  Methylarbutin, 
2Ci3Hi807  -j-  HoO,  so  obtained,  crystallises  in  long,  colourless,  silky 
needles,  melts  at  168 — 169^,  and  resolidifies  at  137 — 138°,  is  readily 
soluble  in  water  and  alcohol,  insoluble  in  ether.  It  is  not  precipitated 
by  basic  lead  acetate  nor  copper  salts,  and  does  not  reduce  Fehling's 
solution,  but  is  rapidly  decomposed  into  dextrose  and  quinol  mono- 
methylin  on  digestion  with  dilute  acids.  It  is  distinguished  from 
arbutin  by  not  giving  a  blue  coloration  with  ferric  chloride  ;  this  is  in 
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accordance  with  the  formula  CsHuOs.O.CeHj.OMe,  derived  from  its 
method  of  preparation,  and  shows  the  absence  of  hydroxyl  in  the 
aromatic  group.  A.  J.  G. 

Hydrazine    Compounds  of   Phenol    and  Anisoil.      By    H. 

Reisenegger  (Annalen,  221,  314 — 332). — Attempts  to  prepare  hydra- 
zine phenols  from  the  potassium  salts  of  ortho-  and  para-hjdrazine- 
phenolsulphonic  acids  gave  negative  results.  Orthohydrazinanisoil, 
obtained  from  orthanisidine  by  a  method  analogous  to  that  by  which 
E.  Fischer  prepared  phenylhydrazine,  crystallises  in  white  needles 
which  decompose  on  exposure  to  the  air.  The  crystals  melting  at  43° 
are  soluble  in  alcohol,  ether,  and  benzene.     The  hydrochloride, 

OMe.CeHi.NiHs.HCl, 

sulphate,  and  oxalate  are  crystalline  salts,  soluble  in  hot  water.  The 
picrate  forms  yellow  plates  which  detonate  when  quickly  heated. 
Monacetic  ortliohydrazanisdil  crystallises  in  white  needles  which  melt 
at  125°.  The  compound  carbamide,  OMe.UeHi.NjHo.CONHEt,  pre- 
pared by  the  direct  union  of  ethyl  isocyanate  and  hydrazineanisoil, 
forms  needle-shaped  crystals,  which  melt  at  110°,  W.  C.  W. 

Hydrazines  of  Cinnamic  Acid.  By  E.  Fischer  and  H.  Kuzel 
(Annalen,  221,  261 — 297).  —  Methods  for  preparing  many  of  the 
compounds  described  in  this  paper  have  already  appeared  in  this 
Journal  (Abstr.,  1881,  598 ;  1883,812,  1132).  EthylamidocinnamiG 
acid,  melting  at  125°,  dissolves  in  alcohol,  ether,  and  carbon  bisul- 
phide, forming  a  yellow  solution  which  exhibits  a  gi'een  fluorescence. 
It  unites  with  acids  and  alkalis,  yielding  crystalline  salts  which  are 
very  soluble  in  water. 

JJiethylamidocinnamic  acid  forms  large  crystalline  plates  of  a  pale 
lemon  colour,  and  melts  at  124°.  It  is  freely  soluble  in  alcohol,  ether, 
and  carbon  bisulphide.  This  substance  combines  with  alkalis,  and  also 
unites  with  acids  to  form  colourless  crystalline  salts  which  dissolve 
easily  in  water.  '. 

Nitrnso-orthoethylamidocinnamic  acid,  NOEtN.CeHiiCHI  CH.COOH, 
forms  pale-yellow  plates,  which  melt  at  150°  with  decomposition.  It 
dissolves  readily  in  ether,  alcohol,  chloroform,  and  in  hot  water,  and 
also  in  solutions  of  alkalis  or  alkaline  carbonates,  but  not  in  acids. 

Friedlander  and  Wienberg  have  pointed  out  (Ber.,  15,  2104)  that 
an  alkaline  solution  of  orthoethylamidocinnamic  acid  is  converted 
into  the  hydro-acid  by  sodium-amalgam.  If  the  cold  solution  is 
cautiously  neutralised  with  dilute  sulphuric  acid,  ethylamidocinnamic 
acid  is  precipitated.  The  precipitate  dissolves  easily  in  excess  of 
sulphuric  acid,  and  is  converted  into  ethylhydrocarbostyril  by  warm- 
ing the  solution.  On  adding  sodium  nitrite  to  the  solution  of  ethyl- 
amidocinnamic acid  in  dilute  sulphuric  acid,  the  nitroso-com-pound, 
NOEtN.C6H4.C2H4.COOH,  is  obtained.  It  crystallises  in  colourless 
plates  which  melt  at  78°  and  decompose  at  150°.  The  crystals  dis- 
solve freely  in  ether,  benzene,  alcohol,  and  alkalis. 
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The  BydrocViloride  of  orthodiazocinnamic  acid  is  a  yellow  crystal- 
line powder,  which  detonates  when  heated.  The  nitrate,  C9H7O0N2.NO:,, 
crystallises  in  colourless  prisms  resembling  the  hydrochloride.  Both 
these  salts  dissolve  in  warm  water,  but  on  boiling  the  solutions 
nitrogen  is  evolved  and  orthocumaric  acid  is  formed.  The  best  yield. 
of  orthocumaric  acid  is  obtained  from  the  sulphate. 

Hydrazinecinnamic  acid,  NH2.NH.C6H4.C2H2.COOH,  is  best  prepared 
by  passing  moist  hydrochloric  acid  gas  over  sodium  hydrazinesulphon- 
ate.  When  the  salt  acquires  a  brown  colour,  the  excess  of  hydro- 
chloric acid  is  expelled  by  a  current  of  air  and  the  residue  is  dissolved 
in  warm  water ;  on  the  addition  of  sodium  acetate,  a  small  quantity 
of  resin  separates,  and  is  removed  by  filtration.  Sodium  acetate  is 
again  added,  and  the  liquid  evaporated  to  half  its  volume,  when  the 
acid  is  deposited  in  pale  yellow  crystals  which  are  almost  insoluble  in 
alcohol,  ether,  and  benzene.  They  are  sparingly  soluble  in  hot  water, 
but  the  solution  decomposes  on  evaporation.  Hot  glacial  acetic  acid 
dissolves  hydrazinecinnamic  acid,  and  the  solution  bleaches  indigo 
and  litmus. 

Orthohi/drazinecinnamic  anhydride,  which  has  been  previously 
described  (Abstr.,  1881,  598),  has  not  yet  been  directly  prepared 
from  the  acid.  The  name  "  amidocarbostyril "  proposed  for  this 
compound  has  been  abandoned,  since    Friedlander   has    shown  that 

CH  :  CH 
carbostyril  has  the   constitution    C6H4/^  aCOH,    and    the 

constitution    of    this    anhydride     is    represented    by    the    formula 

^«^<N(NH2)>^^- 

Hydrazinecinnamic  acid  melts  at  146°,  and  decomposes  into  acetic 
acid  and  indazole,  C6H4(NHNH2).C2H4.COOH  =  CHgNa  +  aH^O,. 

Indazole  crystallises  in  colourless  needles  which  melt  at  146"5°,  and 
sublime  rapidly  at  100°.  It  is  soluble  in  alcohol,  ether,  hot  water, 
and  in  dilute  hydrochloric  acid.  It  is  precipitated  from  the  acid 
solution  by  alkalis.  Indazole  yields  a  nitroso-compound.  Its  consti- 
tution may  probably  be  represented  as 

/CH^  CH 

CeH/       ^N  or  C6H4<   I     >NH. 

^NH^  ^N-^ 

Sodium  hydrazinecinnamosulphonate  is  reduced  by  the  action  of 
sodium-amalgam  to  a  salt  of  the  hydro-acid,  which  forms  colourless 
crystals  freely  soluble  in  water.  On  the  addition  of  hydrochloric 
acid  to  the  solution  decomposition  ensues,  and  hydrazinehydrocinnamic 

anhydride  or   amidoihydrocarhostyril,  C6H4<^  TsTi'KTT  ^'^^^  is  formed. 

It  is  deposited  in  colourless  plates  melting  at  143°,  on  the  addition  of 
an  alkali  to  the  solution.  Amidohydrocarbostyril  is  soluble  in  hot 
water  and  dilute  acids.  It  combines  with  strong  hydrochloric  acid 
to  form  the  hydrochloride  C9HioN20,HCl,  which  crystallises  in  colour- 
less prisms,  soluble  in  water  and  alcohol.  The  base  reduces 
alkaline    silver    solutions,    but  does  not  reduce  Fehling's    solution. 
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Hydrocarbostyril  is  precipitated  on  the  addition  of  sodium  nitrite 
to  an  acid  solution  of  amidoliydrocarhostyril. 

nvf  PTT    CO 
EthijlamidoliyJrocarhostyril,  C6H4<]_-.^^Up,"-^x  _>,.  prepared  by  the 

action  of  ethyl  iodide  on  an  alcoholic  solution  of  amidohydrocarbo- 
styril,  forms  colourless  crystals  melting  at  74"^,  which  are  freely 
soluble  in  alcohol,  ether,  and  chloroform.  It  unites  with  mineral 
acids  to  form  salts  which  are  very  soluble  in  water.  The  nitros- 
amine  is  an  oily  liquid. 

Ethyl quinazoharboxi/lic  acid  (Abstr.,  1883,  812)  is  deposited  from 
an  aqueous  solution  in  colourless  plates  which  melt  at  131°.  On 
adding  light  petroleum  to  the  solution  of  the  acid  in  chloroform,  it 
is  precipitated  in  slender  plates  which  melt  at  126°.  These  crystals 
slowly  change  into  the  first  modification. 

Ethylquinazolcarboxylic  acid,  forms  crystalline  compounds  with 
bases  and  with  acids.  The  crystalline  hydrochloride,  formed  by 
passing  hydrochloric  acid  gas  into  an  ethereal  solution  of  the  carboxylic 
acid,  is  decomposed  bj  water. 

Monobromethylquinazolcarboxylic  acid,  CiiHi,N202Br,  crystallises  in 
colourless  needles  which  melt  at  173°  with  decomposition.  It  is 
freely  soluble  in  alcohol  and  ether.  The  dibwino-derivative,  melting  at 
196°,  is  less  soluble  in  alcohol,  ether,  and  chloroform  than  the  preceding 
compound.  The  sodium  salt  is  sparingly  soluble  in  sodium  hydroxide. 
It  is  deposited  from  a  strongly  alkaline  solution  in  white  plates.  The 
bromine  is  eliminated  by  the  action  of  sodium-amalgam. 

Ethylquinazole  (loc.  cit.)  unites  with  methyl  iodide  to  form  the 
compound  CioHi2N2MeI,  which  is  deposited  from  an  alcoholic  solution 
in  highly  refractive  needle-shaped  crystals  melting  at  192°  with 
decomposition. 

The  constitution  of  ethylquinazole  is  probably 

I  '    "  I    \CH.COOH    or  C6H,<~^^^~>C.C00H. 
NEt.N-^  ^ 

Etlnjlliydrocarbazostyril,     C6H4<^-j^^^'-j^tt^CO,    the    isomeride    of 

ethylamidohydrocarbostyril,  has  been  previously  described  (Abstr., 
1883,  1132).  W.  C.  W. 

Action  of  Benzaldehyde  and  Sulphuric  Acid  on  a  Mixture 
of  Aniline  and  Nitrobenzene.  By  G.  Mazzara  (Gazzetta,  13, 
527 — 529). — By  this  reaction  the  author  obtained  a  base,  the  com- 
position of  which  he  has  not  yet  determined.  Its  hydrochloride 
forms  garnet-red  crystals,  dissolving  freely  in  alcohol,  with  violet 
coloration,  and  in  water.  The  solutions,  however,  as  well  as  those 
obtained  with  sulphuric  acid,  do  not  leave  crystalline  salts  on  evapora- 
tion. Picric  acid  produces  in  the  hydrochloric  solutions  a  reddish 
hydrated  precipitate  soluble  in  alcohol.  The  hydrochloric  solution 
gives  precipitates  with  mercuric  chloride  and  potassium  dichromate. 
Platinic  chloride  forms  a  reddish-yellow  precipitate  in  concentrated 
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solutions  of  the  Viydrocliloride,  and  in  aqueous  solutions  a  brown  pre- 
cipitate containing  water  of  crystallisation.  H.  W. 

Reaction  of  Ethyl  Acetoacetate  with  Aldehydes.  By  L. 
Claisex  andF.  E.  Matthews  (Anvalen,  218,  170 — 185). — A  continua- 
tion and  extension  of  former  resparclies  (Abstr.,  1881,  405).  The 
alkvl  salts  of  acetoacetic  acid  react  with  aldehydes  with  elimina- 
tion of  water  and  substitution  of  the  hydrogen-atom  in  the  methylenic 
group  by  the  hydrocarbon  residue  of  the  aldehyde,  thus  giving  rise 
to  substances  of  generic  formula  CHR  '.  C(COOEt).COMe.  Less  gene- 
rally a  hydi'ogen-atom  in  the  methyl-group  is  replaced,  and  com- 
pounds of  formula  CR2(C00Et).C0.CH  !  CHR  are  obtained.  Further, 
all  attempts  to  replace  the  hydrogen  at  once  in  the  methyl  and  the 
methylenic  gronp  have  been  unsaccessful.  cc-Ethyl  acefocrotonafe, 
CHMe  '.  CAc.COOEt,  is  easily  obtained  by  passing  hydrochloric  acid 
into  a  mixture  of  ethaldehyde  and  ethyl  acetoacetate,  when  the  con- 
densation-product separates  out  as  a  colourless  oil  boiling  at  210° 
(sp.  gr.  =  1'0225)  ;  it  resembles  the  crotonic  derivatives  in  odour.  It 
is  easily  reconverted  into  aldehyde  and  ethyl  acetoacetate ;  it  takes 
up  a  molecule  of  bromine  to  formi  a  viscid  dihromide,  which  cannot  be 
distilled. 

Ethyl  acetisobuti/lideneacetate,  CfiH8(C4H8)03,  from  isobutaldehyde 
and  ethyl  acetoacetate,  is  a  colourless  liquid  boiling  at  219 — 222°, 
possessing  a  peppermint-like  smell. 

Ethyl  acetisamyh'dineacetate,  C6H8(C5Hio)03,  from  valeraldehyde 
and  ethyl  acetoacetate,  is  a  colourless  liquid  boiling  at  237 — 241°, 
sp.  gr.  0-9612. 

Ethyl  acetotrirJilorethylidineacetafe,  C6H8(C2HCl3)03,  from  chloral 
and  ethyl  acetoacetate,  is  a  viscid  colourless  liquid,  smelling  faintly 
of  chlorine ;  sp.  gr.  1"342;  it  can  be  distilled  in  a  vacuum,  but  under 
ordinary  pressure  is  decomposed  with  evolution  of  hydrochloric  acid. 

Ethyl  acetofarfuralacetate,  C6Hs(C5H40)03,  from  furfuraldehyde  and 
ethyl  acetoacetate  in  presence  of  acetic  anhydride,  boils  under  a 
pressure  of  30  mm.  at  188°;  it  forms  large  glistening  crystals 
melting  at  62°,  and  easily  soluble  in  alcohol,  chloroform,  and  benzene. 

Ethyl  acetohenzilideneacefate,  CHPh  !  CAc.COOEt,  fi'om  benzalde- 
hyde  and  ethyl  acetoacetate,  is  a  colourless  tasteless  strongly  re- 
fractive oil,  boiling  at  295° ;  on  standing  it  crystallises  in  four-  or 
six-sided  tables.  It  takes  up  a  molecule  of  bromine  to  form  a 
dibromide,  Ci3Hu03Br2,  which  crystallises  in  short  colourless  needles. 
Under  certain  conditions,  a  mixture  of  two  isomeric  chlorhydrins  of 
athyl  acetobenzylideneacetate  can  be  obtained,  the  one  crystallising  in 
prisms  melting  at  41°,  easily  soluble  in  alcohol  and  ether ;  the  other 
crystallising  in  rhombohedrons  melting  at  71°,  and  equally  soluble  in 
the  same  menstrua. 

The  formation  of  two  i.someric  products  can  be  explained  by  sup- 
posing that  at  first  an  intermediate  chlorhydrin  is  produced, 
CHPhCl.CHAc.COOEt,  and  then  is  decomposed  into  the  above- 
mentioned  ethyl  acetobenzylideneacetate  and  hydrochloric  acid,  which 
Bubsequently  recombine  to  form  cthvl  acetobenzylchloracetate,  thus  : 
CHPh :  CX^.COOEt  +  HCl  =  CH^Ph.CASCl.COOEt.      From  these 
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results  it  is  probable  that  in  all  cases  an  intermediate  chlorhydrin  is 
first  produced. 

Ethyl  cinnamylethylacetate,  CHPh  !  CH.CO.CHEt.COOEt,  is  formed 
when  the  mixture  of  benzaldehyde  and  ethyl  acetoacetate,  which  has 
been  saturated  with  hydrochloric  acid,  is  allowed  to  stand  for  a  week 
or  more.  As  it  could  not  be  obtained  in  a  satisfactory  state  of 
purity,  it  was  converted  into  the  analogous  diethyl-derivative, 
CHPh :  CH.CO.CEta.COOEt.  This  crystallises  in  triclinic  prisms 
which  melt  at  101° ;  it  is  easily  soluble  in  chloroform  and  ether, 
sparingly  soluble  in  alcohol.  It  combines  with  bromine  to  form  a 
dibromide,  CnHio03Br2,  which  crystallises  in  prisms  melting  at  55°, 
easily  soluble  in  alcohol  and  petroleum.  V.  H.  V. 

Action  of  Benzaldehyde  on  Malonic  Acid  and  its  Ethylic 
Salt.  By  L.  Claisen  and  L.  Crismer  (Annalen,  218,  129 — 144). — 
In  a  preliminary  notice,  Claisen  has  described  (Abstr.,  1881,  405)  a 
condensation- product  of  benzaldehyde  and  ethyl  malonate,  viz.,  ethyl 
benzalmalonate,  CHPh  !  CfCOOEt),.  In  the  present  communication 
a  fuller  account  is  given  of  this  substance  and  of  the  corresponding 
carboxylic  acid,  CHPh !  C(C00H)2.  This  cinnamic  and  carboxylic 
acid  resembles  dicarbontetracarboxylic  acid,  and  differs  from  other 
acids  in  which  the  two  carboxyl-groups  are  attached  to  the  same 
carbon-atom,  in  that  it  does  not  readily  decompose  into  cinnamic  acid 
and  cai^bonic  anhydride.  Further,  it  readily  takes  up  a  molecule  of 
water,  with  simultaneous  decomposition  into  its  two  derived  com- 
ponents, benzaldehyde  and  malonic  acid.  Ethyl  benzalmalonate, 
CHPh '.  C(C00Et)2,  is  readily  obtained  from  a  mixture  of  ethyl 
malonate  and  benzaldehyde,  either  by  passing  hydrochloric  acid  to 
saturation,  or  by  heating  them  in  a  sealed  tube  with  acetic  anhydride. 
It  is  a  colourless  tasteless  viscid  and  strongly  refractive  liquid,  sp.  gr.= 
1"115,  and  boils  at  215 — 217°  under  a  pressure  of  30  mm.  ;  it  is 
readily  saponified  by  baryta-water,  yielding  henzalmalonic  acid, 
CHPh  ;  C(C00H)2,  which  crystallises  in  short  prisms  melting  at 
195",  soluble  in  alcohol,  insoluble  in  benzene  and  chloroform.  By  a 
protracted  heating  at  its  boiling  point,  it  is  gradually  decomposed  into 
cinnamic  acid  and  carbonic  anhydride.  When  boiled  with  water,  it 
yields  benzaldehyde  and  malonic  acid,  thus : 

CHPh:C(C00H)2  +  H2O  =  Ph.CHO  +  CH2(COOH)2. 

The  salts  of  henzalmalonic  acid  are  crystalline  substances,  more 
stable  in  the  presence  of  water  than  their  parent  acid  ;  the  ferric, 
lead,  mercuric,  and  cadmium  salts  are  sparingly  soluble  precipitates. 
By  nascent  hydrogen,  henzalmalonic  acid  is  converted  into  beuzyl- 
malonic  acid,  thus:  CHPh !  C(C00H)2  +  H2  =  CH2Ph.CH.(COOH)2. 
It  does  not,  however,  similarly  take  up  a  molecule  of  bromine,  but  is 
decomposed  to  form  a-bromocinnamic  acid,  in  accordance  with  the 
equation — 

CHPh  :  C(C00Na)2  +  Brj  =  CHPh  :  CBr.COONa  -f  N'aBr  +  CO2. 

A  study  of  the  reaction  between  benzaldehyde  and  the  ethyl  salt  of 
ethylmalonic  acid  did  not  give  satisfactory  results. 
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It  is  remarked  in  a  footnote  that  Gulp  has  obtained  from  furfur- 
aldehyde  and  ethyl  malonate  a  condensation-product,  ethyl  furfural- 
malonate,  and  its  corresponding  carboxylic  acid.  V.  H.  V. 

Action  of  Aldehydes  on  Ketones,  Ketonic  Acids,  and 
Malonic  Acid.  By  L.  Claisex  {Annalen,  218,  121 — 128). — In  this 
])aper  some  ceneral  remarks  are  offered  on  the  reactions  obtained 
between  the  aldehydes  and  ketones  or  their  derivatives.  The  results 
of  Chiozza,  Schmidt,  and  the  author's  researches  on  the  action  of 
l)enz-  and  furfur-aldehyde  on  acetaldehyde  have  established  that  only 
such  methyl  or  methylene-groups  as  are  directly  combined  with  the 
carbonyl  residue,  exchange  their  hydrogen  for  the  hydrocarbon 
residue  of  the  aldehyde.  In  this  respect  the  condensation  between 
aldehydes  and  ketones  resembles  that  between  the  aromatic  aldehydes 
and  fatty  acids  (Perkin's  reaction)  ;  for  in  this  case  only  the  CHj  or 
CH  residue  attached  to  the  carboxyl-groups  enters  into  the  reaction. 

Further,  either  or  both  of  the  hydrocarbon  residues  attached  to  the 
carbonyl-group  may  take  part  in  the  condensation  with  formation  of 
a  mono-  or  a  di-derivative.  It  seemed  that  a  study  of  the  action  of 
aldehydes  on  malonic  acid  or  its  alkyl  salts,  as  containing  a  methyl- 
ene residue  associated  with  two  carbonyl-groups  CO — CH, — CO, 
would  be  a  suitable  extension  of  these  general  reactions.  (The  results 
of  the  experiments  are  detailed  in  the  Abstracts,  this  vol.,  pp.  422, 
443  and  444.)  V.  H.  V. 

The  Three  Nitracetophenones.  By  H.  Gevekoht  {Annalen, 
221,  323 — 335). — That  portion  of  the  paper  which  relates  to  the  pre- 
paration of  the  three  nitracetophenones  has  already  appeared  in  this 
Journal  (Abstr.,  1883,  191).  Orthamidoacetophenone,  obtained  by 
reducing  the  nitro-compound  with  tin  and  hydrochloric  acid,  is  iden- 
tical with  the  amidoacetophenone  which  Baeyer  and  Bloem  (Abstr., 
1883,  197)  prepared  from  orthamidophenylpropiolic  acid. 

By  the  action  of  bromine  on  orthonitracetophenone  dissolved  in 
glacial  acetic  acid,  mono-  and  di-bromo-derivatives  are  formed.  The 
monobromo-derivative  C6H4(N02).CO.CH2Br  crystallises  in  colourless 
needles  melting  at  55°,  which  have  a  bitter  taste.  The  dibromo- 
compound  forms  crystalline  prisms  which  melt  at  85°.  Dichlorortho- 
nitracetfyphenone  crystallises  in  colourless  plates,  melting  at  73°.  Each 
of  these  three  compounds  is  freely  soluble  in  alcohol,  ether,  and 
chloroform.  On  reducing  their  alcoholic  solutions  by  ammonium 
sulphide,  indigo-blue  is  produced.  Orthonitracetophenone  is  attacked 
by  phosphorus  pentachloride  at  the  ordinary  temperature,  and  is  con- 
verted into  orthonitromonochlorostyrene. 

The  ethylic  salt  of  nitrobenzoylacetio  acid  is  decomposed  when  boiled 
with  dilute  sulphuric  acid,  and  yields  a  mixture  of  nitrobenzoic  acid 
and  ortlioiiitrohenzoylacetone,  NO2.C6H4.CO.CH2.COMe.  Nitrobenzoyl- 
acetone  forms  yellow  crj'stals  melting  at  55°,  soluble  in  alcohol  and 
ether.  It  combines  with  alkalis  to  form  soluble  salts  of  a  yellow 
colour,  and  it  also  unites  with  phenylhydrazine,  forming  a  crystalline 
compound  melting  at  120°,  which  probably  has  the  constitution 
NOj.C6H,.C(N2HPh).CH2.C(N2HPh)Me.  W.  C.  W. 
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Transformation  of  the  Fluobenzoic  Acids  in  the  Animal 
Organism.  Bj  F.  Coppola  {Gazzetta,  13,  521 — 525). — The  experi- 
ments were  made  by  giving  to  a  middle-sized  dog  5  grams  of  a 
fluobenzoic  acid,  in  two  doses  daily,  which  did  not  affect  him 
injuriously.  The  urine  passed  in  the  48  hours  was  then  evaporated 
to  a  syrup ;  this  was  treated  with  alcohol ;  the  solution  was  filtered ; 
and  the  residue  left  on  distilling  off  the  alcohol  was  decomposed 
with  hydrochloric  acid  and  dig^ested  with  ether.  On  then  distilling 
off  the  ether,  there  remained  a  strongly  acid,  oily  mass,  consisting 
of  a  fluohippuric  acid,  formed  by  combination  of  the  fluobenzoic 
acid  with  the  glycocine  derived  from  the  animal  organism,  and  having 
the  ortho-,  meta-,  or  para-constitution  according  to  the  modification  of 
fluobenzoic  acid  employed.  The  union  was  in  all  cases  complete,  no 
trace  of  free  fluobenzoic  acid  being  discovered  in  the  urine. 

The  three  fluohippuric  acids,  CgHgFNOs;  thus  obtained  are  very 
similar  in  appearance,  crystallising  in  radiate  groups  of  needle-shaped 
prisms  having  a  nacreous  lustre.  They  are  very  soluble  in  ether, 
alcohol,  and  ethyl  acetate,  slightly  soluble  (the  ^-modification  insolu- 
ble) in  chloroform,  insoluble  in  carbon  bisulphide  and  in  benzene. 
The  or^Ao-modification  melts  at  121"5°,  the  meta-  at  152°,  and  the 
para-  at  161 — 161"5°.  They  are  decomposed  by  boiling  with  hydro- 
chloric acid  into  glycine  and  the  cori^esponding  fluobenzoic  acids. 

H.  W. 

New  Synthesis  of  Cinnamic  Acid.  By  A.  ^Iichael  {Amer. 
Chem.  J.,  5,  205 — 206). — A  satisfactory  yield  of  cinnamic  acid  is 
obtained  by  heating  malonic  acid  and  benzaldehyde  in  molecular  pro- 
portions in  a  sealed  tube  at  140'^  for  several  hours.  A.  J.   Gr, 

Dry  Distillation  of  Parahydroxybenzoic  Acid.  By  A.  Klepl 
(/.  pt:  Chem.,  28,  103 — 219).— Parahydroxybenzoic  acid  begins  to 
decompose  when  heated  above  300°,  carbonic  anhydride  being  evolved, 
Avhilst  phenol  and  water  distil  over,  and  the  acid  becomes  cloudy 
from  sepai^ation  of  a  white  liquid  which  gradually  collects  at  the 
bottom  of  the  retort.  When  the  temperature  reaches  350°,  the  con- 
tents of  the  retort  solidify,  forming  a  yellowish-white  amorphous 
mass,  which  closely  resembles  salicylide  and  glycollide,  and  which  the 
author  accordingly  calls  parahydi'oxybenzide. 

Parahydwx)/benzicle,  C7H4O3,  is  obtained  pure  by  I'epeatedly  boiling 
the  above-mentioned  white  residue  with  absolute  alcohol.  It  is  a 
white  amorphous  powder  which  does  not  dissolve  in  any  of  the 
ordinary  solvents.  It  carbonises  when  heated  above  350°.  When 
boiled  with  potash,  it  is  converted  into  parahj-droxybenzoic  acid. 
When  heated  on  a  water-bath  with  five  times  its  weight  of  sulphuric 
acid,  it  yields  sulphoparalujdroxyhHnzoic  acid,  which  crystallises  from 
water  in  rhombic  plates.  The  hariuvi  salt,  which  forms  colourless 
prisms,  loses  7  mols.  HoO  when  heated  to  120 — 130°.  The  silver  salt 
is  obtained  by  treating  the  barium  salt  with  silver  sulphate ;  it 
crystallises  in  irregular  brown  prisms  containing  no  water  of  crystal- 
lisation. The  formation  of  a  very  insoluble  acid  potassium  salt  is 
highly  characteristic  of  the  snlphonic  acid.  Extremely  dilute  solu- 
tions of  the  acid  yield  a  precipitate  on  addition  of  sulphuric  acid  and 
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potash  solution.  The  acid  salt,  CiHjSOsK  +  H2O,  crystallises  in 
quadratic  prisms,  or  when  formed  in  a  very  dilute  solution,  rectangular 
plates. 

Phenyl  pheni/ljyarahi/droxijhenzoate,  OPh.CeHi.COOPh,  is  prepared 
by  passing  carbonic  anhydride,  heated  to  170 — 200°,  over  parahydroxy- 
benzide  at  400°.  After  purification  from  absolute  alcohol  and  glacial 
acetic  acid,  it  crystallises  in  white  scales  which  melt  at  73 — 78°. 
When  boiled  with  alcoholic  potash  or  concentrated  hydrochloric  acid, 
it  is  decomposed  into  phenol  and  an  acid  of  the  composition  CiaHjoO:!, 
which  crystallises  from  chloroform  in  prisms  melting  at  159'5°.  It 
forms  a  liquid  ethyl  salt.  When  the  acid  is  distilled  with  baryta, 
the  pure  phenyl  ether  distils  over  as  a  colourless  oily  liquid,  which 
solidifies  in  a  freezing  mixture,  forming  long  needles  melting  at  27 — 
28°.  The  compound,  CnHioOa,  appears  to  be  paraphenoxybenzoic 
acid,  C6H,(0Ph).C00H. 

When  parahydroxybenzide  is  distilled  in  a  current  of  chlorine,  a 
small  quantity  af  an  oil  consisting  &(  a  mix:ture  of  chlorinated  sub- 
stances passes  over,  and  in  addition,  long  glittering  needles  melting 
at  222°,  of  a  substamce  possessing  all  the  characteristic  properties 
of  Julin's  carhon  chloride,  CeCle. 

Parahydroxyhenzonitrile,  C6H4(OH).CN,  is  formed  when  para- 
hydroxybenzide is  heated  at  250°  in  a  cuiTcnt  of  ammonia  gas.  It 
crystallises  in  large  rhombic  plates  melting  at  112 — 113°.  When 
boiled  with  potash,  it  yields  ammonia  and  parahydroxybenzoic  acid. 

Parahydroxybenzide  is  converted  into  parahydroxybenzoic  acid  by 
the  action  of  superheated  steam  at  250°. 

Farachlorohenzatrichloride,  CeHiCl.CCla,  is  obtained  by  heating  para- 
hydroxybenzide with  five  times  its  weight  of  phosphorus  pentachloride 
in  a  sealed  tube  at  290—300°.  It  boils  at  240—260°.  Concentrated 
sulphuric  acid  converts  it  into  chlorosalicylic  acid. 

Jjiparahydroxybenzoylparahydroxybenzoic  Acid.  —  The  solid  cake 
which  is  obtained  by  distilling  parahydroxybenzoic  acid  contains,  in 
addition  to  parahydroxybenzide,  two  parahydroxybenzoylparahydroxy- 
benzoic  acids.  They  may  be  regarded  as  being  parahydroxybenzoic 
acid  in  which  the  hydrogen  of  the  phenolic  hydroxyl-group  is  replaced 
by  the  radical  parahydroxybenzoyl.  In  the  case  of  diparahydroxy- 
benzoylparahydroxy benzoic  acid  the  substitution  is  carried  further, 
by  the  introduction  of  a  second  parahydroxybenzoyl -group  in  the 
phenol  of  the  first.  The  latter  acid  forms  a  white  powder  melting  at 
280°,  very  sparingly  soluble  in  alcohol  and  ether,  insoluble  in  water 
and  in  chloroform.  It  dissolves  freely  in  soda-solution,  carbonate  of 
soda,  and  ammonia. 

Parahydroxijhenzoylparaliydroxyhenzoic  acid, 

CoH4(OH).COO.C6H4.COOH, 

is  best  obtained  by  interrupting  the  distillation  of  parahydroxy- 
benzoic acid  when  it  has  lost  about  15  per  cent,  in  weight.  The 
residue  is  first  treated  with  chloroform  to  remove  resinous  substancf  s, 
then  with  water  to  dissolve  undecomposed  parahydroxybenzoic  acid, 
and  afterwards  with  50  per  cent,  alcohol  to  dissolve  the  parahydroxy- 
benzoyl parahydroxybenzoic  acid.     The  last  crystallises  in  microscopic 
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needles  melting  at  261°.  It  dissolves  freely  in  alkalis ;  but  such 
solutions  quickly  decompose,  forming  parahydroxybenzoic  acid.  It 
forms  a  sodium  salt  and  two  barium  salts.  When  heated  with  acetic 
anhydride,  it  yields  an  acetyl-compound  which  crystallises  in  plates 
melting  at  216"5°.  The  corresponding  acetyl  salt  of  diparahydroxy- 
benzoylparahydroxybenzoic  acid  forms  glittering  plates  melting  at 
185°.  The  author  states  that  acids  containing  more  parahydroxyl- 
benzoyl-groups  appear  to  exist. 

III.  Phenyl paralnjdroxylenzoate,  CeHiCOH^.COOPh.— The  distillate 
from  parahydroxybenzoic  acid  contains,  in  addition  to  phenol,  water 
and  phenyl  parahydroxybenzoate.  It  forms  rhombic  plates  melting 
at  176°.  It  is  insoluble  in  water.  "When  treated  with  acetic  anhy- 
dride it  yields  an  acetyl-compound  which  crystallises  in  long  plates 
melting  at  84".  J.  I.  W.      . 

Action  of  Phthalic  Anhydride  on  Secondary  Monamines. 
By  A.  PiUTTi  (Gazzetfa,  13,  642—563). — The  author  has  already 
shown  (Abstr.,  1883,  p.  999)  that  phthalamidobenzoic  acid  reacts 
with  primary  amines  in  the  manner  shown  by  the  equation : — 

CeB., :  CJJ, :  N.CeHi.cooH  +  XH,.c„H,«  =  C6H4 :  C2O2 :  n.c„f,„  + 

NH,.C6H4.COOH, 

whence  it  appears  that  this  acid,  so  far  as  its  phthalic  component  is 
concerned,  behaves  like  phthalic  anhydride,  i.e.,  it  unites  with  the 
amine,  forming  the  corresponding  substituted  phthalimide.  The 
study  of  the  action  of  phthalamidobenzoic  acid  on  secondary  mon- 
amines resolves  itself  therefore  into  that  of  the  action  of  phthalic 
anhydride  on  the  same  bodies.  The  present  paper  describes  the 
results  obtained  in  this  direction. 

The  action  of  phthalic  anhydride  on  secondary  monamines  may  be 
sapposed  to  take  place  in  two  ways,  yielding  (1)  a  disubstituted 
phthalamic  acid ;  and  (2)  a  tetrasubstituted-derivative  of  a  phthalic 
diamide : — 

(1.)    CeHi  :  CO,  :  0  +  NH(C„H„0(C„,H,„,)  = 

(C„H,„)(C„.H,„0  :  CON.QH^.COOH. 

(2.)    CeHiOa  +  2NH(C„H„)(C;.H„^)  =  H,0  + 

C8H4O,.[N(C«H„0(C„,H,„,)]2. 

With  the  bases  on  which  the  author  has  experimented,  viz.,  ethyl- 
aniline,  diphenylamine,  piperidine,  and  conine,  the  action  takes  place 
in  both  these  ways,  the  substituted  phthalamic  acid,  as  it  forms, 
uniting  with  the  base  which  lias  not  yet  entered  into  the  reaction,  and 
forming  a  salt,  which,  under  the  influence  of  heat,  gives  up  a  molecule 
of  water,  and  yields  a  substituted  diamide. 

Action  of  Phthalic  Anhydkide  on  Ethylaniline.  —  The  alkyl- 
derivatives  of  aniline  prepared  from  commercial  aniline,  even  after 
purification,  cannot  be  separated  from  one  another  by  fi'actional  dis- 
tillation, and  moreover  they  frequently  contain  substituted  ortho-  and 
para-toluidines,  together  with  unaltered  toluidine  and  aniline.  A 
sample    of   etbjlaniline,    after   repeated   fractional    distillation,    was 
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divided  into  two  portions,  boiling  respectively  at  203 — 209°  and  209 — 
215°;  and  in  order  to  obtain  pare  compounds  from  these  fractions, 
they  were  treated  with  j^^  of  the  quantity  of  phthalic  anhydride 
required  to  convert  into  an  amide  the  entire  quantity  of  ethylaniline 
present,  supposing  it  to  be  pure.  The  liquid  was  then  heated  in  a 
reflux  apparatus  ;  the  first  portion  containing  water  was  distilled  off ; 
and  the  last  anhydrous  distillate  was  again  subjected  to  the  action  of 
2V  phthalic  anhydride,  and  so  on.  Each  time  there  was  left  in  the  flask 
a  residue,  often  crystalline,  from  which  the  small  remainder  of  free  base 
not  removed  by  distillation  was  separated  by  hydrochloric  acid.  The 
hard  residue  then  left  was  washed  with  water,  dried,  and  dissolved  in 
alcohol,  and  the  several  compounds  separated  from  the  solution  by 
fractional  crystallisation.  In  this  manner  the  following  products 
were  obtained  :  — 

From  the  portion  of  the  ethylaniline  boiling  at  203 — 209°,  by  the 
action  of  -^V  phthalic  anhydride  : — 

In  the  first  treatment,  iiJievylphtJialimide,  in  the  second,  fhenyl- 
phthalhnide  with  a  small  quantity  of  orthotolylphthalimide ;  in  the 
third,  o-tohjlphthalhnide  together  with  small  quantities  of  jp/ie»?/^ji»  A /A  a/- 
Imide  and  ethylanilphthale'in ;  in  the  foui^th,  o-folylphtlialamide  and 
rthylanilphthalc'in ;  in  the  fifth,  sixth,  and  seventh,  ethylaHilplitliale'in 
and  ethylfoluidincphfhahin. 

After  the  last  treatment,  the  ethylaniline  was  separated  by  frac- 
tional distillation  into  two  portions,  one  boiling  at  204 — 205°,  and 
consisting  of  nearly  pure  ethylaniline,  while  the  other,  which  boiled 
at  a  higher  temperature,  consisted  in  great  part  of  tertiary  bases,  and 
was  therefoi"e  added  to  the  following  portion.  This  last  portion  of 
ethylaniline  (209 — 215°)  ou  treatment  with  -~  phthalic  anhydride 
yielded  o-toly/ph thalimide,  and  in  the  second  and  third  treatments, 
ethyWdtddinephtlialein.  After  these  treatments,  there  remained  di- 
ethylaniline  boiling  at  213 — 215°,  which  gave  only  a  slight  turbidity 
with  cenanthal,  and  therefore  contained  only  traces  of  secondary 
bases. 

The  author  then  proceeds  to  describe — fii-st  the  products  obtained 
by  the  action  of  phthalic  anhydride  on  pui'ified  ethylaniline  ;  then  the 
substituted  amides  formed  by  treating  the  two  portions  of  the  mixed 
ethylanilines  ;  and  lastly  orthotolvlphthalimide. 

Ethylpheinjlphthahunic  acid,  CIbHisNOj  =  NPhEt.CO.C«HvCOOH, 
is  formed  on  dissolving  1  mol.  phthalic  anhydride  in  2  mols.  ethyl- 
aniline, and  remains  on  exhausting  the  product  with  ether,  and 
evaporating  the  solvent,  as  a  colourless  oil,  heavier  than  watei', 
somewhat  solul)le  therein,  vei'y  easily  soluble  in  alcohol,  ether,  and 
other  ordinary  solvents.  Hydrochloric  acid  decomposes  it,  yielding 
phthalic  acid  and  ethylaniline  hydrochloride.  It  unites  with  all  the 
alkaline  bases,  forming  salts  moderately  soluble  in  water.  The  copfcr 
iialt,  (Ci6Hi4N03)iCu,  i.s  precipitated  on  adding  cupric  acetate  to  a 
moderately  concentrated  solution  of  the  ammonium  salt,  and  when 
dried  forms  a  light  blue  powder  somewhat  soluble  in  cold  water, 
melting  in  boiling  water,  and  solidifying  on  cooling  to  a  green  resin. 
A  similar  deportment  is  exhibited  by  all  the  insoluble  or  slightly 
soluble  salts  of  this  acid,  and  in  general  of  all  the  substituted  phthal- 
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a  nic  acids  liitherto  examined.  The  copper  salt  begins  to  give  off 
e  hylaniline  at  about  100°,  and  at  higher  temperatures  melts  and 
decomposes,  yielding  ethylaniline  and  phenylphthalimide.  The 
barium  salt,  obtained  by  neutralisation,  is  moderately  soluble  in 
water,  more  freely  in  alcohol,  but  does  not  crystallise.  On  adding 
silver  niti-ate  to  the  ammonium  salt  the  silver  salt  is  precipitated  in 
clots  which  blacken  quickly  on  exposure  to  light. 
Ethylaniline  Ethijlphenylplithalamate, 

NPhEt.CO.CeHi.COO.XHoPhEt, 

formed  by  dii^ect  combination,  is  nncrystallisable,  and  dries  up  in  the 
exsiccator  to  a  resinous  mass  which  gradually  becomes  coloured.  It 
is  moderately  soluble  in  alcohol,  less  in  ether  and  in  water,  more 
soluble  in  cold  than  in  hot  water.     Heated  above  200°,  it  gives  off 

1  niol.  water,  and  is  converted  into  an  amidated  compound 

C,H.O.(NPhEt)„ 

which  is  not  a  derivative  of  the  normal  diamide  of  pithalic  acid,  but, 
as  will  presently  be  shown,  must  be  regarded  as  a  derivative  of  an 
unsymmetrical  diamide,  i.e.,  as  a  phthale'in  of  ethylaniline. 

Ethylanilphthalehi,  prepared  in  the  manner  just  mentioned,  is 
obtained,  after  a  few  crystallisations  from  ether,  in  very  fine  prismatic 
shining  crystals  melting  at  about  140°.  They  are  identical  with  the 
product  obtained  in  the  final  treatment  of  the  ethylanilines  boiling  at 
203 — 209°  with  phthalic  anhydride.  When  this  body  is  recrystallised 
from  alcohol,  it  melts  at  140'5°  to  141"5°.  It  is  insoluble  in  water, 
soluble  in  alcohol,  especially  when  hot,  also  in  ether  and  in  benzene. 
The  etheric  solution  yields  it,  on  slow  evaporation,  in  large  crystals 

2  cm.  long,  forming  a  characteristic  twin-combination,  and  when 
isolated  presenting  the  aspect  of  celestin.  Ethylanilphthale'in  is 
insoluble  in  aqueous,  but  soluble  in  alcoholic  potash,  and  does  not 
decompose  when  boiled  with  that  solvent,  even  for  a  long  time.  By 
fused  potash,  on  the  other  hand,  it  is  easily  and  completely  resolved 
into  ethylaniline  and  phthalic  acid.  It  decomposes  partially  at  300°, 
but  is  reproduced  and  deposited  in  crystals  on  the  cold  sides  of  the 
containing  vessel. 

Ethi/ltuluidine-phthale'in,  0811402(1^.0211507117)2. — In  the  second  and 
third  treatments  with  phthalic  acid  of  that  portion  of  the  mixed 
ethylanilines  which  boils  at  209 — 215°,  and  from  the  alcoholic  mother- 
liquors  of  ethylanilphthalein  formed  by  the  action  of  phthalic 
anhydride  on  the  portions  boiling  at  203°  to  209°,  there  is  obtained  an 
unci'vstallisable  substance,  transparent,  somewhat  coloured,  melting 
at  a  low  temperature,  insoluble  in  hydrochloric  acid  and  in  strong 
potash-ley.  After  purification  by  repeated  extraction  with  these 
.solvents,  and  drying  in  the  exsiccator  at  about  90°,  it  gave  by  analysis 
numbers  agreeing  with  the  formula  of  ethyltoluidineplitlialein.  It 
appears  to  be  the  phthale'in  of  ethyl-orthotoluidine,  inasmuch  as 
metatoluidine  is  not  found  in  commercial  ;iniline,  and  the  author  on 
treating  with  phthalic  anhydride  the  first  portion  of  the  mixed  ethyl- 
anilines, found  orthotolylphthalimide  quite  free  from  the  para- 
compound. 
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Diphenylphthalamic  acid,  CjoHisNOs  =  NPhs.CO.CeHi-COOH,  is 
formed  by  heating  diptenylaraine  and  plithalic  anhydride  in  mole- 
cular proportions,  the  heat  beinof  graduall}'^  raised  to  250°  and  kept  at 
that  point  for  about  an  hour.  The  product  on  cooling  solidifies  to  a 
brown-green  mass  of  diphenylamine  diphenylphthalamate  containing 
needles  of  plithalic  anhydride.  On  dissolving  this  mass  in  a  small 
quantity  of  hot  alcohol  and  adding  aqueous  ammonia,  the  diphenyl- 
amine is  precipitated,  while  ammonium  diphenylphthalamate  and 
phthalate  remain  in  solution.  This  solution  gives  oft'  ammonia  during 
concentration  and  depasits  yellow  needles  of  diphenylphthalamic  acid, 
additional  quantities  of  which  may  be  obtained  from  the  mother- 
liquors.  This  acid,  after  several  recrystallisations  from  alcohol,  forms 
large  white  hai"d  mammellated  groups  intermixed  with  small  shining 
prisms.  It  melts  at  147°  to  148"^,  is  insoluble  in  water,  slightly  soluble 
in  ether,  very  freely  in  alcohol.  It  dissolves  in  alkalis,  and  is  pre- 
cipitated by  strong  acids  ;  also  in  cold  sulphuric  acid,  but  the  solution 
on  addition  of  nitric  acid  does  not  give  the  reaction  of  diphenyl- 
amine. Its  silver  salt,  CjoHuNOsAg,  crystallises  in  white  nodules, 
quickly  blackened  by  light.  The  copper  salt  is  a  light  sky-blue  powder. 
The  lead  and  barium  salts  are  insoluble  in  water. 

Diphenylamine  diphenylphthalamate,  formed  by  fusing  the  acid  and 
base  together  in  molecular  proportion,  is  a  coloured  solid  mass  which 
dissolves  in  ether,  but  does  not  crystallise  therefrom.  Heated  for 
some  time  above  300°,  it  gradually  loses  water,  turns  dai'k  brown,  and 
is  converted  into  the  corresponding  phthaleiu,  viz., 

P  XT 

Biphenylamine-phthalein^Q^^^ii^ zOi=  {]^V\\i)-iG<^_^^ ^y^CO ,  which 

may  also  be  prepared  directly  by  boiling  in  a  reflux  apparatus  for 
several  hours,  a  mixture  of  1  mol.  plithalic  acid  and  2  mols.  diphenyl- 
amine, as  long  as  water  is  given  oft".  The  product  is  a  solid  highly 
coloured  mass  soluble  in  ether,  benzene,  and  alcohol,  especially  when 
hot,  and  separating  from  the  concentrated  etliei'ic  solution  as  a  crust 
of  transparent  slightly  coloured  crystals.  From  alcohol,  it  crystallises 
in  stellate  groups  of  long,  very  white,  shining  needles  melting  at 
238 — 238"5''.  It  is  insoluble  in  aqueous  potash,  and  is  decomposed  by 
very  strong  boiling  or  fused  potash,  into  diphenylamine  and  phthalic 
acid.  It  dissolves  in  strong  sulphuric  acid,  and  on  adding  a  di-op  of 
nitric  acid,  a  splendid  violet  colour  is  developed,  which  disappears  on 
addition  of  water,  a  brown  substance  being  then  deposited  which  re- 
dissolves  in  strong  sulphuric  acid  with  the  coloration  above  men- 
tioned. The  solution  of  diphenylamine  in  sulphuric  acid  treated  in 
the  same  manner  gives,  on  the  other  hand,  a  deep  blue  coloration. 
Diphenylamine-phthale'in  is  converted  by  strong  nitric  a-cid  into  a 
nitro-compound  which  dissolves  in  alcohol  and  crystallises  therefrom 
in  yellow  leaflets,  turning  deep  red  on  addition  of  ammonia.  The 
potassium  compound  has  a  deep  blood-red  colour,  but  does  not  crys- 
tallise from  alcoholic  solution  even  highly  concentratrd. 

The  diphenylamine-phthaleln  prepared  as  above  is  identical  with 
that  which  Lellman  obtained  (Ber.,  15,  830,  and  Abstr.,  1332,  1060) 
by  the  action  of  phthalyl  chloride  on  diphenylamine ;    and,  admitting 
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CCl 
for   this   chloride   the  formula   C6H4<  nQ^">0>    proposed    by  Ador 

and  demonstrated  by  v.  Gericbten  (Abstr.,  1880,  470 — 473),  it  follows 
that    diphenylamine-phenylphthalein     must  be   represented    by   the 

formula    (NPb3)2C<^'Q^j|>CO,  the  general  formula  of  bodies  of  the 

same  class   being   [N(C„H„0(C..H„„)]2  C<^J^^>CO. 

When  a  solution  of  diphenylphthalamic  acid  in  a  slight  excess  of 
ethylaniline  is  boiled  for  some  time,  diphenylamine  ethyl-phenyl- 
phthalamate  is  formed,  which  is  resolved  by  hydrochloric  acid  into 
ethylphenylphthalamic  acid  and  diphenylamine.  On  heating  the  same 
salt  at  a  higher  temperature,  coloured  products  were  formed,  the 
composition  of  which  could  not  be  determined. 

Pij)erilene-plithalamic  Acid, 

CsHisNOa  =  CsH.oIKCO.CeHi.COOH. 
— On  gradually  adding  phthalic  anhydride  to  piperidine  in  a  cooled 
vessel,  a  white  crystalline  mass  is  formed  containing  piperilene- 
phthalamic  acid,  partly  free,  partly  combined  with  the  piperidine  ;  and 
on  adding  a  small  quantity  of  water  and  agitating  with  ether,  the 
phthalic  acid  formed  by  the  action  of  the  water  on  the  excess  of  the 
anhydride  separates  the  pipei'ilene-phthalamic  acid  from  its  piperidine 
salt,  and  the  ether  removes  the  whole  of  this  acid  from  the  aqueous 
solution.  On  evaporating  the  etheric  solution,  an  oily  residue  is  left 
consisting  almost  wholly  of  piperilene-phthalamic  acid,  while  the  water 
retains  in  solution  the  acid  phthalate  of  piperidine  which  does  nut 
crystallise  even  when  left  for  a  long  time  over  sulphuric  acid. 

Piperilene-phthalamic  acid  is  a  thick  colourless  oil,  somewhat 
soluble  in  water,  abundantly  in  alcohol.  It  forms  soluble  salts  with 
the  alkalis,  and  is  reprecipitated  from  the  solutions  by  the  stronger 
acids.  By  the  prolonged  action  of  hydrochloric  acid,  it  is  resolved 
into  piperidine  and  phthalic  acid.  Its  copper  salt,  (Ci3HuN03);Cu, 
formed  by  double  decomposition,  is  a  light- blue  precipitate. 

The  acid  phthalate  of  piperidine  which  is  obtained  in  the  preceding 
reaction,  together  with  piperilene-phthalamic  acid,  loses  a  molecule 
of  water  when  heated,  being  thereby  converted  into  piperilene-phthal- 
amic acid:  C6H„N,C6H4(C00H)2  =  H,0  +  CsHioN.CO.CeH^.COOH. 

Fiperyle)iamine-phthalem,  C8H402(NC5Hio)2,  is  formed  by  heating 
the  acid  phthalate  of  piperidine  at  210°  as  long  as  phthalic  anhy- 
dride continues  to  sublime,  treating  the  pasty  and  slightly  coloured 
product  with  strong  potash-lye,  and  cooling  with  ice :  it  then  sepa- 
rates as  a  somewhat  consistent  mass,  which  may  be  purified  from  free 
phthalic  acid  by  repetition  of  the  treatment.  On  evaporating  the 
etheric  solution,  the  piperylenamine-phthale'in  remains  as  a  nearly 
colourless  oil,  soluble  in  the  ordinary  solvents  and  in  excess  of  cold 
aqueous  potash,  and  partly  precipitated  from  the  last-mentioned  solu- 
tion on  heating.  The  transformation  of  acid  phthalate  of  piperidine 
into  piperylenamine-phthale'in  is  represented  by  the  equation: 
2[COOH.C6Hi.COOH,NH(C5Hio)]  =  C8H40.,(NC5H,o)2  f 

CeHi :  C2O2 :  0  +  3H2O. 
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The  compound  thus  prepared  is  identical  with  that  obtained  by 
R.  Schiff  (Abstr.,  1880,  127)  by  the  action  of  2  raols.  piperidine  on 
1  mol.  phthalic  anhydride  in  alcoholic  solution,  and  regarded  by  him 
as  phthalyl-piperide. 

Piperijlenaniine-phtliale'in  Jibromide,  CgH402(NC5Hio)2,Br2>  is  formed 
on  dropping  a  dilute  etheric  solution  of  bromine  into  an  etheric  solu- 
tion of  the  phthale'in,  whereupon  a  red  heavy  oil  is  first  formed  which, 
as  the  addition  of  bromine  is  continued,  crj'stallises  completely  in 
groups  of  shining  prisms.  It  gave  by  analysis  3o'3  percent,  bromine, 
the  formula  requiring  '34:7  per  cent. 

Conileue-jjiitJiala mic  acid, 

CieHoiXOa  =  CsH,6 :  N.CO.CeHi.COOH, 

is  prepared  from  phthalic  anhydride  and  coniiie  in  the  same  manner 
as  the  corresponding  piperylene-compound,  and  crystallises  in  mam- 
mellated  groups  of  coloui-less  needles,  which  after  recrystallisation 
from  hydrochloric  acid  melt  at  155°.  By  keeping,  they  become  brown 
and  opaque.  The  compound  is  but  slightly  soluble  in  ether  and  in 
water,  somewhat  more  freely  in  benzene,  easily  in  aqueous  ammonia, 
from  which  it  crystallises  on  addition  of  hydrochloric  acid.  Its 
ammonium  salt  does  not  precipitate  barium  chloride,  but  forms  with 
lead  acetate  and  silver  nitrate  white  precipitates  slightly  soluble  or 
insoluble  in  '.vater.  The  copper  salt,  (Ci6H2oN03);iCu,  is  a  light-green 
powder  slightly  soluble  in  water. 

Conilenamine-pdithaleln,  CbHiO.  (NCt^Hje)?,  is  formed  on  heating  the 
conilene-phthalamate  of  conine  at  a  temperature  above  210°.  Tlie 
product  thus  obtained  is  coloured,  but  may  be  purified  by  dissolving 
it  in  strong  potash-lye,  extracting  with  ether,  washing  with  hydro- 
chloric acid,  again  extracting  with  ether,  and  removing  the  hydro- 
chloric acid  from  the  etheric  solution  by  agitation  with  dilute  potash. 
On  evapoi'ating  the  ether,  the  conilenamine-phthalein  remains  as  a 
thick  nearly  colourless  oil,  having  a  faint  odour  of  conine.  When 
quite  dry,  it  forms  an  amorphous  faintly  fluorescent  mass.  It  is 
moderately  soluble  in  the  ordinary  solvents,  and  resists  tlie  action  of 
hot  strong  potash-lye,  but  is  I'esolvod  by  fusion  with  potash  into  conine 
and  phthalic  acid.  By  treatment  with  bromine  in  etheric  solution,  it 
is  Converted  into  a  red  noncrystalline  comjDOund,  which  gradually 
gives  off  bromine,  and  appeals  to  be  analogous  in  composition  to  the 
compound  similarly  formed  from  piperylenamine-phthale'in. 

Orthatoli/Iphthalimide,  dsHnNO.  =  CsHi  I  C-.Oa  '.  N.CeHilMe,  is 
obtained,  together  with  phenylphthalimide,  by  the  action  of  phthalit; 
anhydride  on  the  first  portion  of  the  mixed  ethylanilines  (p.  449) 
boiling  at  203—209°,  and  separates  in  mammellated  groups  of  nearly 
white  crystals,  melting  at  ITy"',  and  more  soluble  in  alcohol  than 
phenylphthalimide.  With  potash,  it  reacts  like  other  substituted 
phthalimides,  yielding  phthalic  acid  and  a  volatile  base.         H.   W. 

Orthamidotolueneparathiosulphonic  Acid.  By  W.  Patsax 
(A Hualtn,  221,  3GU — o(J4) . —  Orthntn idijtoluencparath  1  usulphonic  acid, 
CTHB(NH2)S0i.HS,  resembles  pai-amidotolueneorthothiosulphonic  acid 
in  its    properties  and  mode   of  preparation.     It  crystallises  in  four- 
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sided  prisms,  soluble  in  hot  water ;  it  decomposes  at  115°  witliout 
melting.  The  salts  which  this  acid  forms  with  the  alkalis  and  alka- 
line earths  are  very  soluble  in  water.  The  lead,  silver,  and  copper 
salts  are  insoluble.  Orthamidotolueneparasulphinic  acid  crystallises 
in  large  plates  soluble  in  hot  water.  It  decomposes  at  160°  without 
melting.  The  crystals  of  the  barium  salt,  (NH.>.C7H6.S02)oBa  + 
2HoO,  and  the  anhydrous  potassium  salt  are  freely  soluble ;  the  crys- 
talline silver  salt  and  the  amorphous  lead  salt  are  sparingly  soluble 
in  water.  By  decomposing  the  diazo-compound  with  alcohol,  an 
ethoxytoluenesulphonic  acid  is  obtained  which  appears  to  be  identical 
with  that  described  by  Hayduck  {Aimalen,  172,  215). 

Toluenesul]i]iaviine,  C7H6SO2H.NH2,  prepared  by  boiling  the  sul- 
phinic  acid  with  hydrochloric  acid,  is  deposited  from  alcohol  in 
needle-shaped  crystals  melting  at  175",  soluble  in  ether.  The  hydro- 
chloride, C7H6S02H.NH2,HCi,  crystallises  in  slender  needles,  soluble 
in  water.     It  decomposes  at  100°  without  melting.  W.  C.  W. 

Paramidotoluene-orthothiosulphonic  Acid.  By  A.  Heffter 
{Annalen^  221,  3-15 — 359). — Paranifrotoluene-orthosulphonic  chloride 
is  added  to  a  well-cooled  solution  of  ammonium  sulphide,  j^fter  re- 
moving the  pi-ecipitated  sulphur  by  filtration,  acetic  acid  is  added, 
when  the  amidotolaejiethiosulphnnic  acid,  C7H6(NH2).S02.SH,  is  de- 
posited. This  acid  forms  yellow  prisms,  which  are  sparingly  soluble 
in  water,  and  insoluble  in  alcohol  and  ether.  It  is  decomposed  by 
acids  at  the  ordinary  temperature,  and  also  by  boiling  with  water. 
The  barium,  (NH2.C7H6.S02.S),Ba  +  2H20,  mercuric,  and  copper 
salts  are  crystalline;  the  silver  and  lead  salts  are  amorphous.  Sodium- 
amalgam  converts  the  thiosulphonic  acid  into  paraviidotoluene-ortho- 
sulpliinic  acid,  NH2.C7H6.SO2H,  which  crystallises  in  colourless 
needles  or  pi'isms  soluble  in  hot  water.  The  salts  of  this  acid  are 
freely  soluble  in  alcohol  and  water.  The  potassium  salt  crystallises 
in  prisms,  and  the  barium  salt  in  needles,  which  are  very  deliquescent. 
Bromine-water  converts  the  sulphinic  acid  into  amidotoluenesulphonic 
acid  and  toluenesulphamine.  By  the  action  of  nitrous  acid  on  an 
alcoholic  solution  of  amidotoluene-sulphinic  acid,  the  diazo-compound 
is  obtained,  but  if  the  acid  is  dissolved  in  hydrobromic  acid  instead 
of  alcohol,  Jenfsen's  parabromotoluene-orthosulphonic  acid  (Annalen, 
172,  230)  is  produced.  The  diazo-compound  crystallises  in  yellowish- 
brown  needles.  It  is  decomposed  by  alcohol,  forming  ethoxT/toluene- 
sul^jhonic  acid,  EtO.C7H6.SO3H,  which  bears  a  close  resemblance  to  the 
isomeride  which  Hayduck  {Annalen,  172,  215)  obtained  from  the 
diazo-compound  of  orthamidotolueneparasulphonic  acid.  The  barium 
salt,  (OEt.C7H6.S03)2Ba  -f  3IH2O,  forms  glistening  plates,  soluble  in 
alcohol  and  water.  The  potassium  salt  is  deposited  from  alcoholic 
solutions  in  yellow  plates.  The  chloride  is  a  thick  yellow  oil,  and  the 
amide,  OEt-CiHe-SO^NHo,  forms  white  needles  melting  at  136°,  and 
dissolving  freely  in  alcohol,  ether,  and  hot  water.  Methoxijtoliienesul- 
phoyiic  acid,  MeO.C7H6.SO3H,  yields  very  soluble  potassium  and  barium 
salts,  which  crystallise  with  difficulty.  The  chloride  is  an  oily  liquid. 
The  amide  crystallises  in  prisms  which  melt  at  150°. 

Strong  acids  convert  amidotoluenesulphinic  acid  into  a  base  which 
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the  author  calls  toluenesuJj^haviive,  C7H6S02H.NH3.  The  base  melts 
at  182"',  and  dissolves  readily  in  alcohol  and  ether.  It  unites  with 
acids  to  form  a  series  of  crystalline  salts,  e.g.,  CtHsSOoH.NHqjHCI. 
Toluenesulphamine  is  converted  into  nmidotoluenethiosulplionic  acid 
by  yellow  ammonium  sulphide,  and  into  the  sulphiuic  acid  by  the 
action  of  sodium-amalgam.  W.  C.   W. 

Metamidobenzamide.  By  H.  Schiff  (Annalen,  218,  185 — 194), 
— The  difl'erence  in  chemical  fimction  of  the  two  amido-groups  in 
araidobenzamide,  NH2.C6H4.CO.iNH2,  is  shown  most  markedly  in  its 
reaction  with  aldehydes,  for  the  amido-group  in  the  benzene  nucleus 
combines  with  the  hydrocarbon  residue  of  the  aldehyde  far  more  readily 
than  does  the  acid  amido-group.  For  example,  acetaldehyde  and 
metamidobenzamide  react  in  accordance  with  the  equation  Me.CHO-|- 
2NH2.C6H4.CONH2  =  CHMe(NH.C6H4.CONH2)2.  The  resultant  sub- 
stance is  an  amorphous  powder,  turning  gold-coloured  and  finally  red 
on  exposure  to  air.  When  heated  in  sealed  tubes  at  100 — 120°  a 
further  separation  of  water  takes  place,  the  aldehydic  residue  being 
introduced  into  the  acid  amido-group.  Similarly  on  mixing  aqueous 
solutions  of  salicylaldehyde  and  metamidobenzamide,  glistening 
gjlden  needles  of  ortlwhydroxyhenzijleneamidobenzamide, 

ORCeHi.CH :  N.C6H4.CONH2, 

separate  out.  This  compound  melts  at  186°,  and  is  readily  soluble  in 
hot  water  and  alcohol.  By  prolonged  boiling  with  water,  it  is  decom- 
posed into  its  components,  salicylaldehyde  and  metamidobenzamide. 
When  the  salicyl-derivative  is  heated  with  benzaldehyde,  a  further 
substitution-product  is  formed, 

CHeCNH.CO.CsHi.N  I  CH.CeHi.OH)., 

a  crystalline  substance  which  cannot  be  melted  without  decom- 
position. Its  diacetyl-derivative  crystallises  in  small  needles,  and 
decomposes  at  220"  with  partial  liquefaction. 

A  glucoside  of  the  above  nionosalicyl-derivative  of  metamido- 
benzamide can  be  prepared  by  dissolving  in  warm  water  metamido- 
benzamide and  helicine  (glucosalicylaldehyde).  It  crystallises  in 
colourless  crystals  melting  at  113°  to  form  a  golden  glass.  Its  com- 
position is  expressible  by  a  formula — 

NH^CO.CeHi.N  :  CH.C6H4.O.C6HUO5  -1-  2H2O. 

On  warming  with  dilute  hydrochloric  acid,  it  is  decomposed  into 
salicylaldehyde,  metamidobenzamide,  and  glucose. 

Again  metamidobenzamide  combiDes  with  isatin,  producing  a  com- 

pound,  isatomiJohenzamide,  NHa.CO.CeHi.N  '.  C<  p^*>NH,  form- 
ing large  golden  crystals,  which  begin  to  melt  at  280,  turning  brown 
and  evolving  gas. 

If    the    aldehyde-    or   helicin-derivatives   of    amidobenzamide    be 
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warmed   with    aniline,    the    aldehydic    grouping    combines    with    the 
uiiiline,  with  regeneration  of  amidobenzamide,  thus — 

NH0.CO.C0H4.N  :  C„H,„  +  NH,Ph  =  NH,.C6H4.COXH2 

+  NPh :  C„H,,. 

Similarly  phthalamidobenzamide  with  aniline  forms  phenylphthal- 
imide.  V.  H.  V. 

Oxidation  of  Substitution-products  of  Aromatic  Hydrocar- 
bons. XV. — Oxidation  of  /i-Cymenesulphonamide.  By  I. 
Remsen  and  W.  C.  Day  (Amer.  Chem.  J.,  5,  149— 161).— In  this 
series  of  researches  it  has  already  been  shown  in  the  oxidation  of 
paradiethylbenzenesulphonamide,  [Et  :  SOjNH-,  :  Et  =  1  :  2  :  4],  and 
of  a-cymenesul{)honamide,  [Me  :  SO,NHo  :  Pr'^  =  1:2:4],  that  the 
sulphonamide-group  exerts  a  protecting  influence  on  that  hydrocarbon- 
group  which  occupies  the  ortho-position  relatively  to  it.  To  ascertain 
the  general  nature  of  the  rule,  the  authors  now  investigate  the  oxida- 
tion of  /i-cymenesulphonamide,  [Pr  :  SO.NH-i  :  Me  =  1  :  2  :  4],  and 
find  that  the  propyl-group  is  protected  and  the  methyl-group  oxidised. 

Mowibromci/mene,  [Me  :  Br  :  Pr''  =  1  :  2  :  4],  is  converted  into  the 
siilpjiouic  acid  by  treatment  w^th  a  mixture  of  ordinary  and  fuming 
sulphuric  acids  ;  the  liquid  solidifies  on  cooling  to  a  mass  of  dark 
purple  crystals ;  these  are  dissolved  in  water,  the  solution  neutralised 
with  chalk,  and  the  resulting  calcium  salt  obtained  on  evaporation  in 
long  needles  of  the  formula  (C,nHi.,Br.S03)2Ca  f  Q^HoO.  The  barium 
salt,  (CioH.oBr.SOOoBa  +  eiH,0,  the  zinc  salt,  (CioH,2Br.S03),Zn  + 
SH^O,  and  the  magnesium  salt,  (CinH,oBr.S03)2Mg  +  O^HoO,  all 
crystallise  in  long  needles.  The  sodium  salt,  CioHiaBr.SOjNa  + 
4iHoO,  crystallises  in  slender  needles.  Bromocymenesulphonamide, 
C'ioHijBri.SO.NHo,  crystallises  in  slender  needles,  melts  at  197°  (corr.), 
and  is  sparingly  soluble  in  hot  water,  but  readily  in  alcohol. 

3-Cymenesidph'inamide,  CinHi3.SO.;NH2,  is  prepared  by  treating  a 
solution  of  sodium  bromocymeiiesulphouate  with  sodium-amalgam 
until  all  the  bromine  is  removed,  the  alkaline  solution  then  being 
neutralised  with  sulphuric  acid,  the  sodium  sulphate  crystallised  out 
as  far  as  possible,  the  mother-liquor  evaporated  to  dryness,  heated  for 
some  time  at  llU°,  then  treated  wdtli  an  equal  Aveight  of  phosphorus 
pentachluride,  the  mixture  being  gently  heated  to  complete  the  reac- 
tion. After  cooling,  the  mass  is  treated  w4th  aqueous  ammonia,  and 
the  mixture  allowed  to  stand  for  12  hours,  when  the  sulphonamide 
separates  in  great  part.  After  purification,  /5-cymenesulplionaraide 
crystallises  in  glistening  scales,  melts  at  161°  (corr.),  is  insoluble  in 
cold,  spaiingly  soluble  in  hot  water,  readily  soluble  in  hot  alcohol. 
(Although  from  its  method  of  formation  this  substance  should  have 
the  constitution  [Pr''  :  SOo^^'Ha  :  Me  =  1  :  2  :  4],  yet  the  results 
obtained  by  the  oxidation  of  paradipropylbenzenesulphonamide  seem 
to  throw  some  doubt  on  its  really  possessing  that  constitution.  See 
next  Abstract.)  On  fusion  with  potash,  a  strong  odour  of  thymol  was 
perceptible,  but  as  the  quantity  of  material  employed  was  small,  thymol 
could  not  be  isolated  from  the  product  of  the  reaction.  On  oxidation 
with  chromic  mixture,  it  yields  an  acid  of  the  formula  CnHigOiSN, 
siijphamuieparapropijlhenzoic  acid,  CflH3pr(S0>iSH.;)C00H  [1  :  2  :  4], 


ORGANIC  ciie:mistrt.  4.t7 

wliicli  melts  at  244°  (corr.),  and  crystallises  in  lonof  needles.  The 
barium  salt  crystallises  -with  2^H,0,  and  is  very  soluble  in  water. 
The  result  of  tlie  oxidation  confirms  the  rule  that  the  sulphonamide 
<rroup  protects  that  hydrocarbon  group  occupying  the  ortho-position 
relatively  to  it.  A.  J.  G. 

Oxidation  of  Substitution-derivatives  of  Aromatic  Hydro- 
carbons. XVI. — Oxidation  of  Paradipropylsulphonamide.  By 
I.  Remsen  and  E.  H.  Keiser  (Amer.  Cheiu.  J.,  5,  101 — 171). — Para- 
dipropylbenzene,  prepared  according  to  Korner's  directions,  is  dissolved 
in  fuming  sulphuric  acid,  gently  heated  on  the  water-bath  to  complete 
the  reaction,  the  liquid  then  being  diluted  and  neutralised  with  barium 
carbonate.  On  evaporation,  barium  paradipropylbenzenesulphonate, 
(Cr>Hi7.S03).Ba  +  2H20,  crystallises  out  in  minute  needles,  which 
effloresce  on  exposure  to  air.  The  potassium  salt,  Ci2Hi7.S03K  + 
4HoO,  crystallises  in  large  transparent  plates.  By  successive  treat- 
ment with  phosphorus  pentachloride  and  ammonia,  the  potassium  salt 
is  converted  into  ])aradiproj)yIhenzenesnlplionamide,  C12H17.SO2NH2. 
This  crystallises  in  rhombohedrons  having  the  axial  ratios  a  :  c  =^ 
1  :  0"85592  ;  it  melts  at  103°,  is  sparingly  soluble  in  boiling  water, 
but  readily  in  alcohol.  On  oxidation  with  chromic  mixture,  it 
yields  a  small  quantity  of  sulphoterephthalic  acid  and  a  sulphamine- 
propylbenzoic  acid,  CmHiijSOiN,  crystallising  in  long  lustrous  needles, 
and  melting  at  212 — 21^°  (corr.).  The  barium  salt  is  not  crystalline, 
the  calcium  salt,  (CinH,2S04N)2Ca  -|-  HH^O,  does  not  crystallise  well; 
a  hydrogen  copper  salt,  (CioH,2S04N)2Cu  =  C10H13SO4N  +  211.0,  is 
obtained  in  minute  blue  crystals  by  boiling  the  acid  with  copper 
oxide ;  the  silver  salt,  CinHi2S04NAg,  is  non-crystalline.  Beino-  de- 
rived from  paradipropylbenzene,  the  acid  must  have  the  constitution 
C6H3Pr»(S0,NH.).C00H  [Pr-  :  SO2NH2  :  COOH  =  1:2:4].  The 
acid  obtained  by  the  oxidation  of  /J-cymenesulphonamide  (see  preced- 
ing Abstract)  should  be  identical  with  this,  but  the  differences  in  the 
melting  points  of  the  acids  and  in  the  properties  of  their  barium 
salts  show  that  the  acids  are  isomeric.  Pending  further  investiga- 
tion, the  authors  suggest  the  probability  that  during  some  of  the 
operations  employed  in  the  preparation  of  /3-cymenesulphonamide, 
the  normal  propyl-group  must  have  undergone  transformation  into 
the  isopropyl-group,  a  transformation  of  which  many  instances  have 
been  noted  recently.  A.  J.   G. 

Decolorising  Action  of  Ferric  Salts  on  Indigo.  By  L.  Mar- 
fiARV  (Gazzeffa,  13,  374 — .375). — In  experiments  on  certain  iron  mor- 
dants for  silk  containing  ferric  sulphate  and  nitric  acid,  it  was  necessary 
to  determine  the  amount  of  nitric  acid  jiresent.  This  was  done  by 
means  of  indigo  solution,  and  the  author  observed  that  the  results 
were  invariably  too  high.  This  he  attributed  to  the  oxidising  action 
of  the  fen-ic  salt,  and  found  on  heating  the  indigo  solution  with  pure 
ferric  sulphate  that  it  was  raj)idly  and  completely  decolorised,  the 
ferric  being  reduced  to  a  ferrous  salt.  C.  E.   G. 
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Transformation  of  Scatole  into  Indole,  and  Preparation  of 
Indole.  By  M.  Fileti  (Gazzetta,  13,  378— 381).— The  author  found 
that  the  vapour  of  scatole  is  decomposed  when  passed  through  a 
red-hot  tube,  a  combustible  gas  being  given  off,  whilst  indole  is 
found  in  the  distillate.  On  this  reaction  he  founds  a  new  and  ad- 
vantageous method  for  preparing  indole.  If  the  vapour  of  cumidine, 
prepared  by  the  distillation  of  barium  amidocumate  with  excess  of 
baryta,  be  passed  over  oxide  of  lead  at  a  red  heat,  gas  is  evolved  in 
abundance,  and  a  black  liquid  condenses  in  the  receiver,  consisting 
of  indole  mixed  with  some  unaltered  cumidine  and  resinous  substances. 
The  product  is  first  treated  with  hydrochloric  acid  to  remove  cumi- 
dine, distilled  in  a  current  of  steam,  the  distillate  acidified  with 
liydrochloric  acid,  and  the  indole  precipitated  with  picric  acid.  The 
pi-ecipitate,  after  being  dried  and  washed  with  light  petroleum,  is 
distilled  with  ammonia,  wken  the  indole  passes  over  with  the  aqueous 
vapour,  and  forms  oily  drops,  which  soon  solidify;  that  which  reniains 
dissolved  in  the  aqueous  distillate  may  be  extracted  by  agitation  with 
ether  and  purified  by  crystallisation  from  water.  It  is  necessary  care- 
fully to  regulate  the  temperature  of  the  lead  oxide  in  order  to  obtain 
good  results :  if  the  temperature  is  too  high,  most  of  the  material  is 
carbonised ;  if  too  low,  the  cumidine  passes  aver  unchanged.  In  a 
successful  operation  cumidine  gives  24  per  cent,  of  its  weight  of  the 
crude  picrate.  The  gas  given  off  contains  ethane,  ethylene,  and  pro- 
pylene. This  method  of  formation  is  interesting,  as  it  confirms  the 
author's  opinion  that  indole  is  methyl  scatole  (see  next  Abstract),  and 
is  moreover  the  best  method  for  preparing  indole.  C.  E.  Gr. 

Synthesis  of  Scatole.  By  M.  Fileti  (Gazzetta,  13,  358—363).— 
When  barium  nitrocumate  is  distilled  with  barium  hydroxide  and 
zinc  powder — or  better  metallic  iron — a  dark  coloured  distillate  is 
obtained  of  disagreeable  odour,  consisting  of  cumidine,  scatole,  and 
resinous  substances :  tke  yield  of  crude  scatole  picrate  obtained  when 
iron  is  used  is  about  10  per  cent.  A  better  result  is  obtained  by 
reducing  a  portion  of  the  nitrocumic  acid  (4  pai-ts)  to  amidocumic 
acid,  mixing  it  with  the  rest  of  the  nitrocumic  acid  (6),  and  excess  of 
crystallised  barium  hydroxide  (10),  drying  at  120°, mixing  it  with  twice 
its  weight  of  dry  barium  hydroxide,  and  distilling  in  small  portions  of 
50  grams  at  a  time.  Although  the  reaction  is  more  regular  than 
when  the  nitro-acid  is  used  alone,  care  must  be  taken  or  the  result 
will  be  unsatisfactory.  The  distillate  is  treated  with  dilute  hydro- 
chloric acid  to  remove  cumidine,  and  then  distilled  in  a  current  of 
steam,  when  some  of  the  scatole  collects  in  the  condenser  in  snow- 
white  plates,  and  the  remainder  may  be  recovered  from  the  distillate  by 
acidifying  it  with  hydrochloric  acid  and  precipitating  with  picric  acid. 
After  purifying  the  picric  acid  compound  by  crystallisation  from 
benzene,  it  is  decomposed  with  ammonia. 

It  would  seem  that  in  this  reaction  traces  of  indole  are  formed,  but 
no  methylketole.  In  refei'ence  to  Baeyer's  statement  (Ber.,  13,  2340) 
that  pure  scatole  gives  no  coloration  with  fir  wood  moistened  with 
hydrochloric  acid,  the  author  has  been  unable  by  any  method  of  puri- 
fication to  obtain  scatole  which  does  not  give  this  coloration.      When 
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pure  it  has  no  fsecal  odour,  but  a  characteristic  one  recalling  that  of 
naphthjlamine.  Considering  its  mode  of  formation,  its  constitution 
may  be  graphically  expressed  as — • 

CH     CMe 
HC  f^C^^S  CH 

;i     ! 

HC  1      X NH 

CH 
(See  preceding  Abstract.)  C.  E.  Gr. 

Oil  of  Hops  obtained  from  Commercial  Lupulin.      By  J. 

OssiFOFF  (./.  ji''-  Chem.  [2],  28,  4-i7 — 448). — Personne  found  oil  of 
hops  to  consist  of  a  hydrocarbon,  doHie,  aiid  an  oxygenated  com- 
pound, CioHieO.  The  first  is  possibly  a  terpene,  but  the  nature  of 
the  second  is  unknown.  The  author  has  undertaken  the  study  of 
these  substances,  and  in  this  preliminary  notice  he  states  that  bromine, 
sulphuric  acid,  chromic  acid,  and  sodium  act  on  the  purified  oil. 

A.  B. 

Oil  of  Birch.  By  H.  P.  Pettigrew  (rharm.  J.  Trans.  [3],  14, 
167 — 168). — A  thorough  chemical  investigation  of  the  coiuposition  of 
this  volatile  oil  has  never  been  made,  although  Procter  found  that  it 
contained  salicylic  acid  and  had  similar  properties  to  the  oil  of  gaul- 
theria;  whilst  Kennedy  quite  recently  confirmed  this  result,  and  thus 
supported  the  presumed  identity  of  the  oil  of  birch  with  the  oil  of 
gaultheria.  The  author  has  now  examined  a  perfectly  pure  sample  of 
oil  of  birch,  sp.  gr.  1*180  at  15°,  boiling  point  218°,  and  finds  that  it 
consists  of  methyl  salicylate  only,  and  therefore  differs  from  oil  of 
gaultheria,  which  contains  a  terpene,  and  has  a  sp.  gr.  =  1"0318  at 
22°,  and  not  1"180  as  given  in  the  United  States  Pharmacopoeia. 

D.  A.  L. 

Terebic  Acid.  By  W.  Roser  (Amialen,  220,  254— 27n.— A 
great  part  of  this  paper  has  already  appeared  (Abstr.,  1882,  716). 
Sodium  ethyl  teraconafe  crystallises  in  small  white  hygix)scopic 
needles  of  the  formula  CgHisOiNa.  With  silver  nitrate  this  salt  gives 
a  crystalline  silver  salt;  with  copper  acetate,  a  bluish-green  amor- 
phous precipitate.  Mineral  acids  separate  hydrogen  ethyl  teraconate, 
CsHuOi,  an  acid  liquid,  slightly  soluble  in  water.  Its  solutions 
decompose  carbonates.  It  is  easily  saponified  to  tei'aconic  acid, 
identical  with  that  obtained  by  Geissler.  On  distilling  terebilic 
acid,  partial  decomposition  ensues,  carbonic  acid  is  evolved,  and  a 
neutral  body  produced,  which  distils  in  a  current  of  steam,  and  has 
the  properties  of  a  lactone.  Terebih'c  acid  boiled  with  a  large  excess 
of  pota.sh  yields  potassium  diaterebilate,  CTHyOsKi,  but  the  latter, 
when  in  a  neutral  solution,  is  very  unstable,  becoming  alkaline  on 
warming  by  the  reformation  of  pota.ssium  terebilate,  C7H7O4K.  A 
solution  of  a-chloroterebic  acid  boiled  with  calcium  or  alkaline  car- 
bonates yields  salts  of  hydroxj terebic  acid.  Calcium  hydro.cijterehate, 
(C7H,j05)iCa,  crystallises  in  microscopic  tables  ;  the  silcer  salt  fcrms 
easily  soluble  needles.     The  free  acid   was  not  obtained  in   a  pure 
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state,  but  fuses  above  100°.  From  the  motber-liquors  obtained  in 
the  preparation  of  a-chloroterebic  acid,  another  acid  was  isolated 
■which  appeared  to  be  isomeric  with  the  latter  acid.  a-Chloroterebic 
acid,  treated  with  phosphoric  pentachloride  at  130 — 140°,  yields 
cMoroferehih'c  acid,  C7H7CIO4,  which  is  easily  soluble  in  water,  and 
crystallises  in  small  prisms  melting  at  200 — 203°.  It  is  much  more 
stable  than  a-chloroterebic  acid,  and  is  not  decomposed  by  boiling 
with  water  or  silver  oxide.  Its  calcium  salt,  (C7H6C104)2Ca  +  H.,0, 
crystallises  in  tables  or  prisms,  and  loses  its  water  at  170".  The 
silver  salt  crystallises  from  water  in  long  needles.  Chloroterebilic 
acid  could  not  be  obtained  by  the  action  of  phosphoric  chloride  on 
terebilic  acid.  The  author  gives  the  following  formulae  as  most  pro- 
bably correct : — 

CMe,(OH).CH(COOH).CH,.COOH       CH,<^^cOO— '^>^^^^- 

Diaterebic  acid  (liydroxypropylsuccinic  acid) .       Hypothetical  sodiumterebic  ether. 

C(COOH) 
CMe.:  C(C00Et).CH2.C00]!^a  CClf  \C^e2. 

^— COO  — / 

Sodium  ethyl  teraconate.  Chloroterebilic  acid. 

L.  T.  T. 

Thapsia  Resin.  By  F.  Caxzoneri  (Gaz:efta,  13,  514— 521).— The 
root  of  Thapsia  Gargnnica,  a  plant  known  for  its  vesicating  properties, 
yields  to  boiling  alcohol  a  white  amorphous  waxy  substance,  slightly 
soluble  in  ether  and  carlwn  bisulphide,  and  melting,  after  purification, 
at  90°.  This  substance  however  forms  but  a  small  part  of  the  thapsia 
root.  More  abundant  and  important  constituents  are  obtained  by 
treating  the  dried  and  chopped  root  in  a  percolator  with  ether,  whereby 
a  yellow  solution  is  obtained,  which,  on  distilling  off  the  ether,  yields 
an  amber-coloured  syrupy  resin  possessing  strong  vesicating  proper- 
ties. This  acid  dissolves  in  strong  aqueous  potash  at  ordinary  tem- 
pemtures  and  in  dilute  potash  when  heated — in  both  cases  with  great 
rise  of  temperature, — and  on  neutralising  the  resulting  solution  with 
hydrochloric  acid,  a  yellow  curdy  precipitate  is  formed,  having  an 
unpleasant  odour,  and  consisting  of  a  mixture  of  liquid  and  solid 
ethers  and  fatty  acids,  together  with  resinous  substances.  From  this 
mixture  of  products,  the  author  has  obtained:  (1.)  An  octoic  or 
caprylic  acid,  CgHjeOo.  (2.)  A  new  acid  of  the  series  C„Ho^204,  which 
he  designates  as  thapsic  acid.  (3.)  A  non-azotised  neutral  vesicat- 
ing substance. 

This  last  constituent  was  obtained  in  very  small  quantity  only,  and 
in  some  preparations  was  altogether  absent;  it  is  moreover  very 
difficult  to  purify  from  resinous  substances  and  wax,  by  which  it  is 
genei-ally  accompanied.  It  dissolves  in  hot  alcohol,  and  separates  on 
coolino-  in  shining  needles  melting  at  87°  ;  also  in  ether  and  in  carbon 
bisulphide  ;  all  its  solutions  possess  vesicating  properties.  Heated  with 
strong  potash-lye,  it  dissolves  partially  and  is  precipitated  in  the 
crystalline  state  on  diluting  the  solution  with  water.    It  is  not  altered 
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by  boilinw  witli  strong  acids.  Heated  on  platinum  foil,  it  burns  away 
without  residue,  emitting  a  pleasant  odour. 

Thapsic  Acid,  CisHgoOi,  is  obtained  by  pressing  between  paper  the 
curdy  precipitate  formed  on  adding  hydrochloric  acid  to  the  solutidu 
of  the  resin  in  aqueous  potash,  and  crystallising  it  several  times  from 
boiling  alcohol  with  addition  of  animal  charcoal.  It  forms  white 
shining  scales  melting  at  123 — 124°,  nearly  insoluble  in  water,  benzene, 
and  carbon  bisulphide,  soluble  in  alcohol,  less  soluble  in  ether.  When 
strongly  heated,  it  distils  without  alteration  ;  ignited  on  platinum  foil, 
it  burns  with  an  odour  of  burnt  wax.  It  is  but  slowly  attacked  by 
bromine  or  by  strong  nitric  acid.  It  is  a  bibasic  acid.  Its  potassium 
salt,  C|f,Il2K04K2,  forms  shining  anhydrous  prisms.  The  barinvz  salt, 
C)6Ho^04Ba,  obtained  by  precipitation  from  the  potassium  salt,  is  a 
white  amorphous  powder  insoluble  in  water  and  very  slightly  soluble 
in  boiling  alcohol.  The  silver  salt,  CiBHogOiAg.,,  is  a  white  insoluble 
precipitate  which  blackens  when  heated  or  exposed  to  light. 

Thapsic  acid  dissolves  at  boiling  heat  in  aqueous  ammonia,  and  the 
solution  on  cooling  deposits  a  crystalline  substance  probably  consisting 
of  the  corresponding  amide.  The  acid  heated  with  aniline  at  170 — 
180°  in  sealed  tubes,  is  converted  into  the  anilide,  CicH2802(T^tIPh)2, 
which  forms  a  white  crystalline  powder  melting  at  162 — 163'^,  and 
acquiring  a  faint  violet  colour  when  exposed  to  the  air. 

The  barium  salt  of  thapsic  acid  distilled  at  a  modei*ate  heat  with 
excess  of  barium  hydroxide,  yields  a  small  quantity  of  hydrocai'bons, 
saturated  and  non-saturated,  having  a  musky  odour,  combining  for 
the  greater  part  with  bromine,  and  forming  a  solid  body  which  when 
tlried  between  bibulous  paper  and  crystallised  from  alcohol,  forms 
white  needles  melting  at  73°. 

OcTOic  or  Caprylic  Acid,  CgHisO,. — On  distilling  with  steam  the 
oily  precipitate  obtained  by  neutralising  with  hydrochloric  acid  the 
potash-solution  of  the  ethereal  extract  of  the  resin,  after  removal  of 
potassium  thapsate  and  dilution  with  water,  there  passes  over  a  yellow 
transparent  oil,  lighter  than  water.  On  exhausting  this  oil  with 
ether,  drying  the  etheric  solution  with  calcium  chloride  and  distilling, 
the  greater  part  goes  over  at  220 — 236°  ;  and  on  fractioning  this 
portion  at  intervals  of  5 — 6°,  thi-ee  other  fractions  are  obtained),  the 
most  abundant  of  which  is  a  colourless  liquid  soluble  in  alcohol  and 
ether,  and  solidif^'ing  when  cooled  with  snow,  in  flexible  laminfe  melt- 
ing at  ordinary  temperatures.  The  product  thus  obtained  is  shown  by 
analysis  to  have  the  composition  of  an  octoic  acid,  and  in  its  melt- 
ing and  boiling  points  it  agrees  ntarly  with  the  octoic  acid  obtained 
by  saponification  of  cocoanut  oil,  and  by  oxidation  of  the  octyl  alcohol 
from  lieraclenm  oil,  melting  at  16°,  boiling  at  236 — 237°,  which 
agreement  the  author  has  further  confirmed  by  examination  of  the 
sodium,  barium,  and  zinc  salts.* 

*  Tlie  author,  in  accorrlance  with  tiie  view  hitherto  generally  entertained,  regards 
this  ficid  as  normal  octoic  acid  CH,(CHo)f,COOII,  but  recent  investigations  have 
shown  that  the  primary  octyl  alcohol  of  lieraeleuni  oil  is  an  iso-alcohol, 

CHMeo(CII,,)4.CJIoOH, 
and  consequently  that  the  acid  obtained  from  it  bv  oxidation  must  be  an  iso-acid, 
CHMe.,(CH.:)4.C00i[.      (See  VVatts's  Divliunary  'of  Cheminlry,  8,  «79.)— H-  W.  . 
VOL.    ^LSU  2    i 
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The  author  suggests  that  thapsic  acid  may  be  a  dioctoic  acid, 
CeHisOj.CgHisOz  =  2C8H16O2  —  Ho,  formed  from  the  octoic  acid  by 
slow  oxidation  in  the  body  of  the  plant.  H.  W. 

Red  Resins  known  as  Dragon's  Blood.    By  J.  J.  Dobbie  and 
G.  G.  Henderson  (Pharm.  J.  Trans.  [3],  14,  361— 364).— Besides  the 
red  resins  from  Pterocarpiis  Draco  and    Croton  Draco,  there   are  three 
different  recognised  kinds  of  dragon's  blood,  one  from  the  East  Indies, 
Calamus  Draco ;   one  from  Socotra,  and  one  from  the  Canary  Islands, 
Draccena  Draco.     The  firat  of  these  is  the  only  one  that  has  been  fully 
described,  but  the  results  are  not  concordant;  this  is  due  apparently  to 
the  researches  having  been  carried  out  on  different  substances.     The 
authors  have  now  investigated  this  subject,  and  have  examined  several 
varieties  of   the   so-called   dragon's  blood,  which   they  find    can  be 
arrano-ed  in  four  distinct  groups':  1.  Those  which  dissolve  completely 
in  chloroform,  carbon  bisulphide,  and   benzene  ;  2.  Those  soluble  in 
chloroform,  but  insoluble  in  carbon  bisulphide  and  benzene;  3.  Those 
soluble  in  chloroform  and  benzene,  and  partly  in  carbon  bisulphide  ; 
and  4.  Those  which  are  insoluble  in  all  three  reagents.     The  accuracy 
of   this  classification  is   supported   by  the  physical  properties  of  the 
resins  and  their  behaviour  towards  reagents,  and  it  is  evident  therefore 
that  there    were  four  different  kinds  of    resins  under   examination. 
All  the  resins  dissolve  to  a  small   extent   in  boiling  water,  those  of 
Class  4  being  rather  more  soluble  than  the  others  ;  they  are  all  freely 
soluble  in  alcohol,  ether,  oil  of  cloves,  and  glacial  acetic  acid,  leaving 
a  variable    amount    of    insoluble    matter,    which    usually  consists   of 
vegetable  tissue,  sand,  &c.     They  are  all  slightly  soluble  also  in  hydro- 
chloric acid,  those  of  Class  2  being  the  most  soluble  ;  ammonia  repre- 
cipitates   them  from  this  solution.     The  aqueous  and  alcoholic  solu- 
tions have  an  acid  reaction.     When  treated  with  sodium  hydroxide, 
the   resins    effervesce    and     emit  an    odour  like   that   of    rhubarb. 
Ammonia  forms  a  clear  mixture  with  the  alcoholic  solutions.     The 
resins  were  carefully  purified  by  means  of  ether,  and  then  powdered  ; 
the    results    of    the     individual    class    examinations    may    be     thus 
summed  up:  Resin,  1,  brick-red,  melting  at  about  80°,  when  decom- 
posed by  heat  gives  off  very  irritating  red  fumes.     It  dissolves  readily 
with  an  orange-red  colour  in  alcohol,  ether,  chloroform,  carbon  bisul- 
phide,   and    benzene,    but    with    difficulty    in    boiling    caustic    soda, 
ammonia,  sodium  carbonate,  and  with  great  diflaculty  in  lime-water, 
whilst,  in  the  cold,  it  is  scarcely  soluble  in  the  first  two  and  insoluble 
in  the  last  two  of  the  latter  reagents.    The  ammonia  solution  is  reddish- 
yellow,  and  a  portion  of  the  resin  is  not  dissolved.     The  alcoholic 
solution  gives  a  brown-red  precipitate  with  lead  acetate.      Analysis 
(combustion   and  lead    estimation)    suggests    the    formula    C18H18O4. 
This    variety  is    derived  from     Calamus   Draco.      Resin    2,   CnHigOs, 
origin  uncertain,  is  carmine-red,  melting  at  about  100°;  when  heated 
it  o-ives  off  non-irritating  fumes.     It  dissolves  freely  in  alcohol,  ether, 
and  chloroform  with  a  pink  colour,  and  in  cold  caustic  soda,  ammonia, 
sodium  carbonate,    and   lime-water  with  purple    colour   changing  to 
orange-red  or  yellow  on  boiling,  whilst  it  is  insoluble  in  carbon  bisul- 
phide and  benzene.     The  alcoholic  solution  gives  a  lilac-coloured  pre- 
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cipitate  with  lead  acetate.  Resin  3,  dgHigOi,  from  Dracaena,  is 
vermilion,  melting  at  about  80° ;  when  heated  it  evolves  aromatic 
irritating  red  fumes.  It  dissolves  with  a  blood-red  colour  in  alcohol 
and  ether,  and  in  cold  caustic  soda,  ammonia,  lime-water,  and  sodium 
carbonate,  but  is  insoluble  in  chloroform,  carbon  bisulphide,  and 
benzene.  Its  alcoholic  solution  gives  a  mauve-coloured  precipitate 
with  lead  acetate.  Resin  4,  is  a  mixture  of  a  reddish-brovni  resin, 
freelj  .soluble  in  carbon  bisulphide,  and  a  light  brick-red  resin,  nearlv 
insoluble  in  that  menstruum.  The  two  portions  differ  considerably 
with  regard  to  their  solubility  in  ether,  benzene,  and  other  reagents, 
the  dark  portion  being  the  less  -soluble  of  the  two.  Cinnamic  acid 
was  detected  in  the  first  and  third  varieties  (comp.  Abstr.,  1882^ 
209),  but  not  in  the  othei's.  Johnstone  found  two  resins  in  one 
kind  of  dragon's  blood,  to  the  one  he  gave  the  formula,  C20H24O4,  and 
to  the  other,  C.oHoiOi.  D.  A.  L. 

Saponin.  By  E.  StUtz  {Annalen,  218,  231 — 256). — At  the  com- 
mencement of  this  paper,  an  historical  account  is  given  of  saponin,  a 
drug  obtained  from  the  Saponaria  rubra  and  its  allied  species.  The 
formulae  proposed  for  this  substance,  deduced  from  the  percentage 
proportions  of  carbon  and  hydrogen  found  in  it,  are  various,  but  most 
experimenters  are  agreed  in  proving  that  it  is  decomposed  on  boiling 
with  acids,  yielding  a  carbohydrate  among  other  products. 

The  source  of  the  saponine  studied  in  this  paper  was  the  bark  of 
the  Qailbaja  Kaponaria,  a  member  of  the  Spireaea  family,  indigenous  in 
Chili  and  Peru.  This  was  digested  with  water,  the  extract  evaporated 
down,  and  hot  alcohol  of  90  per  cent,  added;  on  cooling,  white  flocks 
of  saponin  separated,  which  were  then  frequently  recrystallised  from 
alcohol,  and  finally  purified  by  animal  charcoal. 

Saponin  thus  obtained  is  a  white,  amorphous,  neutral  powder, 
generally  possessing  an  astringent  taste,  due  to  traces  of  impurities ; 
it  is  soluble  in  water,  in.soluble  in  absolute  alcohol  and  ether ;  its 
aqueous  solution  forms  a  lather  like  soap.  When  heated  to  195°  it 
turns  brown,  and  at  a  higher  temperature  evolves  a  vapour  resembling 
caramel  in  odour. 

The  author  was  unable  to  obtain  saponin  free  from  inorganic  im- 
purities ;  and  from  the  propei'ties  of  its  barium  compound  it  would 
appear  probable  that  the  impurities,  principally  consisting  of  calcium, 
were  intimately  associated  with  the  saponin.  From  the  mean  of  four 
concordant  analyses  the  formula  C19H30O10  is  deduced. 

A  concentrated  aqueous  solution  of  saponin  is  precipitated  by 
baryta- water ;  a  substance  of  composition  2Ci9H3nOio  +  Ba(0Hj2 
being  formed,  from  which  the  barium  i.s  not  readily  separated  by 
carbonic  anhydride.  In  order  to  determine  the  number  of  alcoholic 
hydroxyl-gi-oupings  present  in  saponin,  it  was  heated  with  acetic  or 
butyric  anhydride  under  various  conditions.  A  series  of  acetyl- 
derivatives  was  thus  obtained  ;  amongst  which  are  enumerated  a 
tetracetyl,  CigHgrAciOm,  and  a  pentacetyl,  CigHosAcoOi,,,  derivative, 
and  two  compounds  formed  by  the  addition  of  acetic  anhydride  to  tho 
latter  substance,  viz.,  Ci'.H..5Ac5.09(OAc)2,  and  Ci9HmAc508(OAc)4. 
From  these  results  it  fullows  tliat  the  saponine  contains  five  hydroxyl- 

2  i  2 
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groups,  and  two  oxygen-atoms  combined  only  witli  carbon ;  its  con- 
stitutional formula  will  thus  be:  Ci9H25(OH)5.02.03.  From  the  acetyl- 
derivatives  saponine  can  be  regenerated.  V.  H.  Y. 

Specific   Rotatory  Po-wer   of  Photosantonic   Acid.      By  R. 

I^ASiNi  (Gazzefta,  13,  875 — 378). — The  only  one  of  the  five  isomeric 
acids  C15H20O4  which  has  not  as  yet  been  examined  optically  is  the 
photosantonic  acid  produced  by  the  action  of  sunlight  on  an  alcoholic 
solution  of  santonin.  A  Cornu's  apparatus  was  employed  with  sodium 
flame,  and  a  temperature  of  20°.  The  results  obtained  with  chloro- 
form and  alcoholic  solutions  are  given  in  the  Tables  I  and  II,  where 
c,  is  the  concentration,  that  is,  tbe  weight  of  substance  dissolved  in 
100  c.c.  of  the  solvent;  L  =  219-65  the  length  of  the  tube  in  milli- 
metres ;  a  the  angle  of  deviation ;  [ajn  the  specific  rotatory  power 
,        ^        a  10* 


respect 

to  the  ime  U  —  y". — '• 
h     C 

Table  I. 

Table  IT. 

c. 

a.         [a]D. 

c. 

a.          [ajo. 

1-259 

-3-30  -119-3 

0-536 

-1-40  -118-9 

2-057 

-5-10  -112-9 

0-968 

-2-50  -117-6 

5-758 

-14-30  -113-1 

3-285 

-9-05  -125-4 

4-774 

-13-13  -125-2 

The  following  gives  the  rotatory  power  of  the  five  acids : — 

^actr''''''    }  (^Icoli^l'  c  =  1  to  3)   . .  . .    [a]D  =     -25 

Santonic        1  /  1,1       e 
.,  >  (chlorotori 

Parasanto- 

nic  acid 
Metasanto-    1 

nic  acid        J  " 

Photosanto-  1 

nic  acid        J  " 

,,  (alcohol, 

Hydronicotine  and  Oxytrinicotine.  By  A.  Etard  (Compt. 
rend.,  97,  1218 — 1221). — 5  grams  of  nicotine,  5  grams  of  red  phos- 
phorus, and  6U  grams  of  fuming  hydriodic  acid  were  heated  in  sealed 
tubes  at  260 — 270°  for  10  hours.  Hydrogen  was  liberated  and  the 
crystalline  contents  of  the  tube,  consisting  probably  of  a  periodide, 
were  treated  with  potash,  and  the  liberated  oily  bases  fractionated. 
The  products  thus  obtained  are  a  small  quantitj^  of  hydrocollidine, 
boiling  at  205°,  nicotine  boiling  at  244°,  and  hydronicotine,  C10H16N2, 
an  oily  liquid  which  boils  at  263 — 264°;  sp.  gr.  at  17°  =  0-993.  It 
has  a  faint  odour  and  dissolves  in  water,  alcohol,  and  ether  in  all  propor- 
tions. Hydronicotine  is  Isevogyrate,  its  specific  rotatory  power  being 
[ajo  =  — 15°  40'.    The  specific  rotatory  power  of  nicotine  in  solutions 
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c  =  4-127)   ....       „ 

= 
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c  =  1-259  to  5-758)  „ 

= 
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of  the  same  sh-engtli  (13'7  per  cent.)  is  73°  6',  but  diminishes  with 
dilution.  Acids  dissolve  hydronicotine  with  development  of  heat,  but 
alkalis  precij)itate  the  base  from  its  solutions.  Hydronicotine  platino- 
chloride,  CioHieN.vHoPtCU  +  H^O,  forms  pale  yellow  crystals  which 
sepaj'ate  out  even  from  very  dilute  solutions,  and  are  thus  distin- 
guished from  nicotine  platinochloiide.  They  lose  their  water  in  dry 
air.  Hydi'onicotine  hydrocliloride  gives  no  precipitate  with  gold 
chlonde,  and  is  not  acted  on  by  dilute  solutions  of  mei'curic 
chloride,  potassium  dichromate,  or  ferrous  or  ferric  salts  in  the  cold. 

Hydriodic  acid  under  pressure  is  the  only  substance  with  which  the 
author  has  been  able  to  obtain  hydronicotine. 

0,fi/(rinirofine. — Xicotine  is  heated  to  24;0^  and  mercuric  oxide  is 
added  ia  small  qnantities  at  a  time  until  the  liquid  becomes  thick  and 
brown.  Each  addition  of  the  oxide  produces  an  energetic  reaction ; 
■water  is  given  otf  and  metallic  mercury  separates  out.  The  product 
of  the  reaction  is  allowed  to  cool,  dissolved  in  dilute  hydrochloric 
acid,  and  the  solution  filtered.  The  filtrate  is  ti'cated  with  hydrogen 
sulphide,  filtered  from  the  mercuric  sulphide,  and  the  dark  brownish- 
black  filtrate  is  mixed  with  an  alkali,  which  produces  a  flocculent 
brown  precipitate  of  the  composition  CsoHo^NeOo  or  (CioH9N2)302, 
analogous  to  thiotetrapyridine,  (010119X3)28.  This  substance  may  be 
regarded  as  formed  iu  a  similar  manner  to  thiotetrapyridine,  the 
mercuric  oxide  giving  up  its  oxygen  at  240°  in  presence  of  the 
organic  compound,  and  the  author  proposes  to  call  it  oxytrinicotine. 
Oxytrinicotiue  hydrochloride  does  not  crystallise,  and,  like  thiotetra- 
pyridine hydrochloride,  has  an  astringent  taste.  With  platinum 
chloride  its  solution  yields  a  brownish-yellow  precipitate  of  the  com- 
position (C„H9X2)302,2H2PtC]6  +  GII,0.  C.  H.  B. 

Mono-  and  Di-chloracetate  of  Quinine.  By  G.  Mazzaka  (Gaz- 
zetta,  13,  525— 527).— These  salts,  CH2Cl.COOH,C2oH24N,02,2^H20 
and  CHCl2.COOH,C2(,H24N202,2H20,  are  prepared  by  adding  the 
requisite  quantities  of  quinine  dissolved  in  alcohol  to  mono-  and  di- 
chloracetic  acid  respectively,  and  gently  heating  the  mixtures.  They 
crystallise  in  white  silky  needles,  and  dissolve  in  water ;  the  mono- 
chloracetate  in  6243  parts  at  20'9^,  the  dichloracetate  in  41  "4  parts  at 
22".  H.  W. 

Action  of  Benzyl  Chloride  on  Quinine.  By  G.  Mazzara  and 
G.  PossETTO  (Gazzttta,  13,  529 — 532). — When  these  two  bodies  are 
heated  together  in  alcoholic  solution,  a  deep  red  liquid  is  formed, 
leaving  on  evaporation  a  residue  of  similar  colour,  which  dissolves 
partially  in  water,  leaving  a  resinous  substance.  The  solution  thus 
obtained  is  dichroic,  yellow  by  transmitted,  red  by  reflected  light,  and 
yields  with  platinic  chloride  a  precipitate  which  dissolves  in  dilute 
alcohol,  and  separates  therefrom  as  a  micro-crystalliue  mass,  having 
the  composition  C.^,H24N202,C,H,Cl,HCl,PtCh  +  2H2O. 

The  concentrated  solution  of  the  compound  of  benzyl  chloride  and 
quinine  gives  with  caustic  soda  a  greenish-yellow  precipitate ;  the 
dilute  sohition,  a  yellow  crystalline  precipitate  of  a  compound  of 
(piininewith  benzyl  alcohol,  which  melts  and  blackens  at  75°,  dissolves 
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in  cold  alcohol  and  ether,  and  melts  to  a  resin  when  heated  with  water 
or  alcohol. 

The  aqueous  solution  of  the  compound  of  benz3-l  chloride  and 
quinine  leaves  on  evaporation  a  yellowish  semi-solid  residue,  and  on 
heating  this  substance  (8  g.)  dissolved  in  alcohol  with  an  equi- 
molecular  quantity  of  benzyl  chloride  (2"2  g.),  and  evaporating  the 
alcohol,  a  deep  red  viscid  residue  is  left,  which  dissolves  partly  in 
water,  forming  a  solution  green  by  transparent,  red  by  reflected  light. 
This  solution,  treated  with  platinic  chloride,  forms  a  yellow  preci- 
pitate soluble  in  dilute  alcohol,  from  which  it  is  deposited  in  the 
form  of  a  light  friable  powder,  having  the  composition 

C^oH^iN^Oo,  (C7H,Cl)2,HCl,PtCli. 

The  solution  of  the  compound  of  benzyl  chloride  and  quinine, 
mixed  with  excess  of  water  and  caustic  soda,  yields  a  deep  yellow  pre- 
cipitate which  melts  at  85°  and  decomposes  at  130°,  with  emission  of 
gas-bubbles. 

A  mixtui^e  of  benzyl  chloride  and  henzylquinine  hydrate,  in  mole- 
cular proportiou,  dissolved  in  alcohol  and  treated  as  above,  yielded  a 
product  which,  Avhen  freed  from  alcohol  and  treated  with  water,  formed 
a  deep  red  solution,  giving  with  platinic  chloride  a  brick-red  preci- 
pitate having  the  composition  C2oH.24(C-H,)No02,C,H7Cl,HCl,PtCl4. 

H.  W. 

Action  of  Aromatic  Aldehydes  on  Quinine.  By  G.  Mazzara 
(Gazzetfa,  13,  367 — 369). — After  referring  to  his  former  experiments 
on  aldehydic  compounds  of  quinine  (this  vol.,  186),  the  author  states 
that  whilst  nitrobenzaldehyde  gives  comparatively  stable  compounds 
with  quinine,  the  results  obtained  with  paraldehyde  benzaldehyde 
and  anisaldehyde  are  unsatisfactory. 

When  quinine  and  nitrobenzaldehyde  in  molecular  proportions  are 
boiled  together  in  chloroform  solution,  and  ether  is  added  to  the 
product,  a  yellow  gelatinous  precipitate  is  obtained  resembling  alu- 
mina in  appearance.  When  dried,  it  is  a  yellow  powder  which  melts 
at  113—118°.  It  has  the  composition  C22H3,NoO.,,CbH4(N02).CHO. 
It  is  easily  decomposed  by  acids  into  a  salt  of  quinine  and  nitro- 
benzaldehyde. 

If  the  chloroform  solution  of  quinine  and  nitrobenzaldehyde  is 
allowed  to  evaporate  spontaneously  instead  of  being  precipitated  with 
ether,  a  yellowish  viscid  residue  is  left  which  turns  brown  on  expo- 
sure to  the  air.  C.  E.  G. 

Caffeine,  Xanthine,  and  Guanine.  Part  II.  By  E.  Fischer 
and  L.  Reese  (Annalen,  221,  336 — 344). — Chlorocaffeine  is  best  pre- 
pared by  passing  chlorine  gas  which  has  been  dried  by  means  of  sul- 
phuric acid  and  phosphoric  anhydride,  into  a  boiling  solution  of 
caffeine  (dried  at  120°)  in  chloroform.  The  operation  is  ended  when 
the  evolution  of  hydrochloric  acid  ceases.  Chlorocaffeine  may  with 
great  advantage  be  substituted  for  bromocaffeine  in  the  preparation  of 
the  compounds  described  in  Part  I  (Abstr.,  1883,  354). 

Diefhoxyhydroxycaffeine,  C8H9N402(OH)(OEt)2,  is  decomposed  by 
hydriodic  acid,  yielding  hydroxycaffeine.     The   reaction  takes  place 
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most  favourably  in  a  chloroform  solution.  DiethoxyhjdroxycafEeine 
dissolves  in  phosphorus  oxy chloride,  forming  the  compound 

aH3N"iO(OHXOEt)Cl. 

This  derivative  is  reconverted  by  alcohol  into  diethoxy hydro xycaffeine. 
It  is  completely  decomposed  by  water,  with  the  formation  of  a  con- 
siderable quantity  of  dimethylalloxan. 

The  decomposition  of  Amalic  acid,  CiaHu^408,  by  heat  is  very  com- 
plicated. One  of  the  products  of  decomposition  is  deo.vyamaUc  acid, 
CioHuNjOfi.  It  is  a  colourless  crystalline  body,  freely  soluble  in 
chloroform  and  strong  acetic  acid.  It  melts  at  200°  and  sublimes  at 
the  same  temperature.  At  a  higher  temperature,  it  distils  with  partial 
decomposition.  On  evaporation  with  nitric  acid,  dimethylalloxan  is 
formed.  Since  prolonged  boiling  with  chromic  mixture  converts 
deoxyamalic  acid  into  diraethj-lparabanic  acid,  this  acid  is  probably  a 
derivative  of  malonyldimethylcarbamide. 

Bromogiianine,  CoHiNsOBr,  obtained  by  the  method  adopted  for 
the  preparation  of  bromocaffeine,  is  a  white  crystalline  powder, 
almost  insoluble  in  alcohol,  ether,  and  cold  water.  It  unites  with 
acids  to  form  crystalline  salts,  e.g.,  CJIiN iO.Jir,H.C\,  and  also  with 
lead  and  silver  to  yield  crystalline  compounds.  A  complicated  reac- 
tion takes  place  when  the  silver  or  lead  salt  is  heated  with  methyl 
iodide  at  100°.  No  methyl-derivative  is  obtained,  but  a  considerable 
quantity  of  bromocaffeine  is  produced.  Nitrous  acid  converts  bromo- 
guanine  into  hromoxanthine.  This  crystalline  compound  is  decomposed 
by  heat  without  melting.  It  is  soluble  in  hot  water,  hot  alcohol,  and 
in  mineral  acids,  but  it  is  insoluble  in  alkalis.  W.  C.  W. 


Piperylhydrazine.  By  L.  Kxorr  (A^malen,  221,  297 — 313). — 
The  pi-eparation  of  piper tjlhydrazine  by  the  action  of  zinc-dust  and 
acetic  acid  on  nitroso-piperidine  has  been  previously  descx'ibed  by  the 
author  (Abstr.,  1882,  1115).  It  is  a  colourless  refractive  oil  of  ammo- 
niacal  odour.  It  boils  at  146°,  and  has  a  sp.  gr.  0928  at  146''  com- 
pared with  water  at  the  same  temperature.  Piperylhydrazine  is  very 
hygroscopic.  It  is  miscible  in  all  pz-oportions  with  water,  alcohol, 
ether,  and  benzene,  but  is  sparingly  soluble  in  concentrated  solutions 
of  the  alkalis.  It  precipitates  metallic  oxides  from  their  solutions, 
and  expels  ammonia  from  hot  solutions  of  its  salts.  With  chloro- 
form and  potash,  it  exhibits  the  isonitrile  reaction,  and  it  reduces  cold 
ammoniacal  solutions  of  silver,  and  also  Fehling's  solution  on  warm- 
ing, ^Mercuric  oxide,  potassium  permanganate,  and  bromine-water 
oxidise  piperylhydrazine,  and  convert  it  into  the  corresponding 
t^trazone.  Fiperijlhydrazine  hydrochloride,  C5HioN.NH2,HCl,  is  de- 
posited from  alcoliol  in  plates  melting  at  102°,  which  are  freely  soluble 
in  hot  water  and  chloroform.  The  platinochloride  is  insoluble  in 
alcohol  and  ether.     The  picrate  forms  golden-yellow  needles, 

Monohenzwjlpiperylhydrazine,  CaHioN.NHlIz,  is  deposited  in  Avhite 
scales  on  mixing  together  ethereal  solutions  of  benzoic  chloride  and 
piperylhydrazine.      The  crystals  melt  at  196°,  and  distil  at  a  higher 
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temperature  without  decomposition.  Wheu  benzaldehyde  and  piperjl- 
hydrazine  are  brought  together,  henzylidenepipenjlhydraxiiie, 

C5Hioi^2.CHPh, 

melting  at  62°,  is  produced.  It  is  deposited  from  a  hot  alcoholic 
solution  in  crystalline  plates,  soluble  in  alcohol  and  ether. 

Fiperylsemicarhazide,  C5H10N.NH.CONH2,  pi-epared  by  the  action 
of  potassium  cyanate  on  piperylhydrazine  hydrochloride,  forms  rhom- 
bic crystals  melting  at  136°,  which  dissolve  freely  in  alcohol  and  in 
hot  water. 

Pipenjlthiosemicarhazide,  C5HioN".NH.CSNH2,  is  prepared  from 
piperylhydrazine  hydrochloride  and  ammonium  thiocyanate  by 
Fischer  and  Besthorn's  method  {Annaleii,  212,  325).  It  crystallises 
in  prisms  melting  at  167°,  and  soluble  in  alcohol. 

Carbon  bisulphide  acts  energetically  on  piperylhydrazine  ;  in 
presence  of  alcohol,  ^)i/jer2/Zf/iioca?-^a:;('c/e,  CS(NH.NC5Hio)2,  is  the 
result  of  the  reaction.  This  compound  crystallises  in  tran.sparent 
rhombic  plates  melting  at  181°,  which  are  freely  soluble  in  alcohol 
and  benzene.  A  dijjiperylthiosemicarbazide,  C5H10N.CS.NII.NC5H10, 
was  also  obtained  crystallising  in  the  triclinic  system.  It  melts  at 
85'5°,  and  decomposes  at  a  higher  temperature. 

Piperylhydrazine  is  decomposed  by  nitrous  acid  into  nitrosopiperi- 
dine  and  nitric  oxide.  It  unites  with  methyl  iodide  to  form  methyl- 
piiperylazonium  iodide,  CoHioN.NHoMel,  which  crystallises  in  needles, 
soluble  in  water,  chloroform,  and  hot  alcohol.  The  compound  begins 
to  decompose  at  150°.  The  iodide  is  converted  into  methylpiperyl- 
azonium  hydroxide  on  treatment  with  silver  oxide.  This  base  is 
decomposed  by  heat,  yielding  dimetbylpiperylammonium  iodide, 
piperidine,  ammonia,  and  other  products. 

The  preparation  of  the  tetrazone  has  been  previously  described  {loc. 
eit.).  Acid  solutions  of  the  tetrazone  are  very  unstable;  they  are 
decomposed  by  heat,  half  the  nitrogen  is  evolved,  and  piperidine  is 
formed.  The  hydrochloride  is  obtained  as  a  heavy  oil  on  mixing 
ethereal  solutions  of  hydrochloric  acid  and  the  tetrazone.  The 
platinochloride,  (CioH2oN4)o,H3PtCl6,  is  an  amorphous  powder,  decom- 
posing with  detonation  at  70°.  W.  C.   W. 

Action  of  Bromine  on  Pilocarpine.  By  Chastaing  (Cumpf. 
rend.,  97,  1435 — 1437). — When  bromine  is  added  to  a  solution  of 
pilocarpine  in  chloroform,  thei^  is  development  of  heat,  the  mixture 
becomes  acid,  and  a  heavy  oily  liquid  separates.  The  supernatant 
chloroform  retains  the  excess  of  bromine  together  with  a  small  quan- 
tity of  the  bromo-derivative,  which  gradually  cr3-stallises  out.  The 
oily  liquid  is  rapidly  evaporated,  and  forms  a  deep  golden-yellow 
resinous  mass,  which  is  then  dissolved  in  chloroform,  from  which  it 
separates  in  a  mass  of  minute  prismatic  crystals.  These  crystals 
have  the  composition  CnHisNoOaBrs,  and  consist  of  a  dihromide  of 
d ihromopilocarpine  liydrohromide,  CiiHuBr2N202,HBr,Br2.  This  sub- 
stance is  inodorous,  but  when  exposed  to  air  it  absorbs  moisture  and 
gives  off  ethyl  bromide,  undergoing  some  alteration  which  results  in 
the  lurmation  of  a  compound  containing  less  carbon  than  the  original 
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substance.  In  contact  with  copper,  dibromide  of  dibroraopilocarpine 
hydrobromide  gives  up  part  of  its  bromine,  and  when  treated  with 
silver  oxide  in  presence  of  water  and  chloroform,  it  loses  Bra  and 
yields  dibnjmopilocarpine,  CiiH,4Br2Nv.02,  which  resembles  pilocarpine 
in  appearance,  but  is  less  mobile  and  less  strongly  alkaline ;  it  is  pre- 
cipitated by  platiimm  chloride. 

The  action  of  bromine  on  pilocarpine  in  presence  of  a  small  quan- 
tity of  water  does  not  yield  dibromide  of  dibromopilocarpino  hydro- 
bromide,  biat  the  corresponding  derivative  of  a  feebler  base  which 
contains  an  atom  of  carbon  less  than  pilocarpine.  This  carbon  is 
given  off  as  carbonic  anhydride,  and  the  compound  formed  should  be 
represented  by  the  formula  CioHuN,jOi.,H.Br,Br2.  C.  H.   B. 

Ptomaines   and  their   Significance    in   Toxicology.      By  T. 

HusKMANX  {An-h.  I'Juinn.  [3],  21,  -iOl — -417). — The  coiunjencement  of 
a  history  of  the  ptomaines,  and  the  methods  of  detecting  tliem  and 
distinguishing  them  from  vegetable  alkaloids,  compiled  from  the 
papers  of  recent  investigators.  \V.  R.  D. 

Ptomaines  and  Similar  Bodies.  By  C.  Arnold  (Arch.  Pharm. 
[3],  21,  4o-j — 437). — In  the  course  of  a  toxicological  examination  of 
the  stomach  and  intestines  of  five  dogs  and  two  horses  by  the  Stas- 
Otto  method,  the  author  isolated  a  bi'own  viscous  liquid  having  a 
strongly  alkaline  reaction,  an  aromatic  smell,  and  a  bitter  taste.  When 
neutralised  with  hydrochloric  acid,  it  yielded  a  distinctly  crystalliiie 
salt.  The  contents  of  the  stomachs  of  seven  dogs  recently  killed  with 
hydrocyanic  acid  were  examined  for  the  same  substance,  and  in  four 
instances  it  was  obtained.  The  weight  of  the  product  was  two  or 
three  centigrams.  It  yielded  precipitates  with  all  the  usual  alkaloid 
reagents,  and  when  neutralised  with  hydrochloric  acid  and  subcutane- 
ously  injected  in  frogs,  it  caused  temporary  paralysis.  Rabbits  were 
not  affected  when  similarly  treated.  The  alkaloid  could  not  be 
extracted  from  the  brains,  spleen,  liver,  or  other  organs  of  the 
animals  ;  but  in  two  cases  when  the  fresh  urine  was  treated  by  the 
Stas-Otto  process,  a  residue  which  gave  the  general  reactions  for 
alkaloids  was  isolated.  An  attempt  was  now  made  to  produce  the 
same  alkaloidal  substance  by  a  process  of  artificial  digestion.  5  grams 
of  pepsin  and  lOU  gi-ams  of  freshly  prepared  fibrin  were  mixed  with 
2'5  litres  of  water,  to  which  had  been  added  25  grams  of  hydro- 
chloric acid  (sp.  gr.  I'i25).  The  mixture  was  allowed  to  stand  for 
30  hours  at  37 — 38°,  after  which  it  was  treated  by  the  Stas-Otto 
method,  and  0-4  gram  of  a  body  was  obtained  which  had  the  same 
chemical,  physical,  and  physiological  properties  as  that  which  had 
been  extracted  from  the  actual  contents  of  the  stomach.  The  author 
has  been  easily  able  to  isolate  ptomaines  from  putrefying  animal 
corpses.  From  oOU  grams  of  the  muscular  tissue  of  a  dog,  in  a  high 
state  of  decomposition,  10  grams  of  a  volatile  alkaloid  was  obtained 
by  the  Stas-Utto  method  ;  when  it  was  subcutaneously  injected  in  a 
rabbit,  tetanus  and  death  ensued.  From  oOO  grams  of  putrefying  horse- 
flesh O'o  gram  of  the  same  substance  was  obtained.  W.  R.   D. 
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Effects  of  Rarefied  Air  on  the  Animal  Organism.    By  A. 

Frankel  and  J.  Geppert  (Bied.  Centr.,  1883,  599 — 601). — Dogs  were 
the  animals  experimented  on  ;  the  general  appearance  of  respiration 
under  continuously  reduced  pressui'e  coincides  with  the  observations 
of  Bert  and  with  the  experience  of  aeronauts  at  Kigh.  elevations.  It  is 
remarked  that  the  organs  of  the  animals  which  were  usually  experi- 
mented on  showed  symptoms  of  gradually  adapting  themselves  to 
their  conditions,  so  that  to  obtain  trustworthy  results  they  should  be 
allowed  intervals  of  days,  and  even  a  week,  and  that  those  animals 
would  bear  with  impunity  increase  and  diminution  of  atmospheric 
pressure  which  a  newly  employed  animal  would  not.  A  rarefaction 
equal  to  an  elevation  of  3800 — 4900  meters  showed  no  perceptible 
diminution  in  the  oxygen  contained  in  the  blood  of  three  dogs,  and 
Avith  five  others  the  loss  was  very  small.  At  a  pressure  diminished 
to  half  an  atmosphere  the  oxygen  began  to  vary,  but  still  very 
nearly  within  normal  limits,  so  that  probably  the  diminution  of 
oxygen  in  the  rarefied  air  was  compensated  by  the  rapidity  of  respira- 
tion. A  reduction  of  pressure  to  one-third  of  an  atmosphere  im- 
poverished the  blood  rapidly,  and  at  one-fourth  of  an  atmosphere 
death  followed ;  at  one-third,  arterial  blood  contains  only  one-half  its 
normal  proportion  of  oxygen.  The  authors'  experience  confirms 
Bert's  opinion  that  the  effect  of  diminished  barometrical  pressure  on 
the  animal  economy  is  within  certain  limits  of  a  chemical  rather  than 
mechanical  nature,  and  that  even  the  bleeding  which  takes  place  from 
thin  membranes  is  due  to  their  having  been  weakened  by  abstraction 
of  oxygen.  A  considerable  increase  in  the  nitrogen  voided  by  the 
animals  in  their  urine  under  diminished  pressure  was  also  noted. 

J.  F. 
Experiments  on  the  Time  Required  for  Digestion  of  Meat 
and  Milk.      By  E.  Jessen   {Bied.  Gentr.,  1883,  602— 604).— These 
experiments  were  of  three  classes  ;  with  an  artificial  digestive  solution 
the  substances  introduced  into  the  stomach  of  a  dog  and  of  a  man. 

The  meat  employed  was  separated  from  sinews  and  chopped  small ; 
it  was  used  raw,  half  boiled,  and  well  boiled,  half  and  well  roasted, 
the  latter  with  5  grams  of  butter  to  100  grams  of  meat.  Two 
strengths  of  pepsin  solution  were  used,  one  containing  O'l  per  cent, 
pepsin  and  2^  per  cent,  hydrochloric  acid,  the  other  double  the 
strength,  both  appeared  to  have  the  same  amount  of  digestive  power ; 
the  solutions  were  left  in  contact  with  the  meat  for  24  hours  at  a  tem- 
perature of  35 — 40°.  The  undigested  portion  of  the  meat  was  then 
separated  by  filtration,  dried  at  110°,  and  weighed  ;  the  residues  from 
25  grams  were — 

Raw  flesh    5"67 

Half  boiled 9-49 

Well  boiled     17-95 

Half  roasted 976 

Well  roasted 17-07 
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The  experiment  on  the  dog  was  made  by  introducing  the  meat  sewn 

in  a  netting  bag  through  a  fistula  into  the  stomach  ;  2  grams  were 

used,   the  digestive  power  being  previously  excited  by  a  ration  of 

bread  and  milk.     Owing  to  the  meat  not  being  freely  accessible,  the 

time  of  digestion  was  long,  but  conditions  being  the  same,  the  results 

are    useful    for    comparison.       The    time   occupied   in    digestion   of 

2  grams — 

Hours. 

Raw  beef 5*58 

Half  boiled 6-83 

Well  boiled 579 

Half  roasted 7-42 

Well  roasted 7-54 

Frog's  flesh 4-46 

Veal 6-63 

Pork 6-25 

A  man,  30  years  old,  in  normal  health,  was  the  subject  of  the  next 
experiment.  When  his  stomach  was  pumped  empty  he  was  fed  with 
lOU  grams  meat  and  300  c.c.  water.  The  experiment  was  considered 
at  an  end  when  the  stomach-pump  brought  up  no  particles  of  fibrine. 
The  time  required  for  digestion  of  the  different  substances  : — 


Hours. 

Raw  beef   2 

)i 

'2 


Half  boiled    2f 


Well  boiled    3 

Half  roasted 3 

Well  roasted 4 

Raw  mutton 2 

Raw  veal    2|- 

Raw  pork 3 

The  same  person  was  fed  with  milk,  the  nitrogenous  contents  of 
which  equalled  those  of  100  grams  beef — 

Hours. 

602  c.c.  raw  cows'  milk 3^ 

602    „   boiled        „        4 

602    ,,    sour  „        3 

675    ,,   skimmed  ,,        3^ 

656    ,,    raw  goat's  milk     3i 

J.  F. 

Digestive  Power  of  Commercial   Pepsin.      By  C.  M.  Daxa 

(Bied.  Centr.,  1883,  644). — A  number  of  samples  of  American  and 
German  preparations  of  pepsin  dissolved  on  an  average  10 — 12  times 
their  weight  of  coagulated  albumin,  but  were  almost  without  result  on 
larger  pieces.  To  prove  that  this  does  not  resemble  the  natural  action 
of  the  stomach,  the  author  experimented  on  dogs.  The  animals  were 
fed  with  hard  boiled  eggs  and  meat,  with  and  without  pepsin  ;  in  the 
latter  ca.se  (15  dogs)  but  one-third  of  the  albumin  dissolved ;  whilst 
with  21  dogs  which  had  received  pepsin,  but  one-fifth  remained  undis- 
solved,  and  some   which    had  got  a  better  pepsin,  only  one-eighth 
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remained  undissolved.     The  duration  of  digestion  was  If  to  S^liours: 
the  operations  in  the  stomach  were  therefore  better  than  outside. 

J.  F. 
Behaviour  of  Amides  in  Animal  Nutrition.  Bj  W.  Zuntz 
{THed.  Cent)-.,  1883,  602). — The  experiments  undertaken  to  verify 
those  of  Weiske  (Abstr.,  1882,  986)  were  performed  on  rabbits,  which 
received  as  food  13  grams  rice-starch  freed  from  albumin  by  pepsin 
and  hydrochloric  acid,  2  grams  scgar-candy,  2  grams  olive  oil,  and 
0'33  gram  of  the  neutral  ash  of  hay  and  wheat  with  0"09  of  common 
salt.  When  to  this  food,  free  from  nitrogen,  was  added  1*5  gram  of 
asparagine,  there  was  an  immediate  reduction  of  the  loss  of  nitrogen 
fi'om  the  body  amounting  to  from  71  to  72  per  cent.  ;  when  in  addi- 
tion O'l  gram  tyrosine,  005  gram  taurine,  and  0"05  gram  of  guanidine 
thiocyanate  were  given,  the  waste  of  albumin  increased  by  156  per 
cent,  above  that  of  non-nitrogenous  food.  If  a  part  of  the  aspara- 
gine is  replaced  by  a  strong  ammonium  body,  produced  by  the  action 
of  pancreatic  fluid  on  meat,  the  waste  of  nitrogen  became  1"7  per 
cent,  higher  than  when  non-nitrogenous  food  was  given.  J.  F. 

Experiments  with  Stall-fed  Cattle.  By  Vossler  (Bied.  Ceutr., 
1883,  512 — 614). — The  experiments  were  made  to  ascertain  if  well 
fattened  cattle  could  be  maintained  in  that  state  for  a  lengthened 
period  on  moderate  rations,  if  kept  in  a  state  of  rest  as  nearly  perfect 
as  possible.  Ewes  and  oxen  were  so  treated,  and  with  success;  although 
the  fattening  was  finished  previous  to  the  experiment,  they  did  not 
lose  but  in  some  cases  gained  weight.  J.  F. 

Further  Experiments  on  the  Digestive  Powers  of  the 
Horse.  By  v.  Ellenbekger  and  Y.  Hofmeister  (Bied.  Centr.,  1883, 
604 — 606). — In  continuation  of  his  researches  (Abstr.,  1883,  487,  and 
this  vol.  92),  the  authors  submitted  the  mucous  membrane  of  the 
horse's  stomach  to  a  complete  histological  examination.  The  gullet 
end  of  the  stomach  forms  a  receptacle  in  which  the  .saliva  has  time 
to  act  on  the  large  quantities  of  starchy  matter  which  constitute  the 
food  of  the  horse,  not  being  furnished  with  the  glands  which  secrete 
the  acid  gastric  juice ;  the  posterior  portion  being  furnished  with 
those  glands ;  the  stomach  is  comparatively  small  but  very  elastic, 
and  surrounded  by  strong  and  elastic  integuments,  its  walls  contain 
intercellular  and  intermuscular  ganglia,  and  at  least  three  kinds  of 
cells,  the  peculiarities  of  which  have  not  been  fully  examined.  The 
cells  of  the  pylorus  glands,  too,  differ  from  those  of  the  intestine. 

The  pepsin  present  in  the  mucous  membrane  of  the  stomach  is 
partly  extracted  by  glycerol  and  partly  by  treatment  with  hydrochloric 
acid.  That  part  of  the  stomach  which  produces  pepsin  is  small  in 
extent,  but  very  thick  and  has  long  capillaries.  The  surface  of  the 
pylorus  contains  very  little  trace  of  pepsin  in  the  first  hours  of  diges- 
tion, and  not  much  at  any  period,  but  it  is  very  abundantly  pro- 
duced in  the  proper  part  of  the  stomach,  and  possesses  stronger 
fermentative  qualities  in  those  glands  which  lie  deepest  beneath  the 
surface,  and  its  greatest  strength  is  about  the  end  of  the  digestive 
process.  «)•  F. 
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Feeding  Experiments  on  Pigeons.  By  Assmus  {Bipd.  Gentr., 
I880,  857). — A  cock  and  a  hen  pigeon  which  originally  weighed  200 
jirid  250  grams?  respectively,  after  eating  75  grams  daily  of  a  mixture 
of  1  flesh  meal  and  10  potatoes  for  20  days,  were  found  to  have 
increased  in  weight  by  80  and  70  grams.  E.  W.  P. 

"  Champion  Spice."  By  C.  LEHMAX>f  and  others  {Bied.  Centr., 
1888,  826). — A  spice  is  much  sold  which  is  supposed  greatly  to 
increase  the  flow  of  milk  when  added  to  ordinary  food.  The  authors 
state  that  such  is  not  the  case,  but  rather  that  the  yield  is  reduced  ; 
they  state  that  this  spice  consists  of  the  waste  from  the  grinding  of 
Faenum  grrpcicm,  coriander,  cumin,  and  aniseed,  which  is  mixed  with  a 
little  palm-nut  cake. 

The  following  figures  show  the  difference  between  the  guaranteed 
analysis  and  that  made  by  one  of  the  authors  : — 

Guaranteed.  Siewert. 

Fat    .3-64  2-54 

Albumin 10-76  4-55 

Fibre  and  carbohydrates  .  .      7024  6061 

Water 10-25  974 

Sand  and  ash 5-11  9-16 

E.  W.  P. 
Cattle  Plague  and  Pasteur's  Protective  Inoculation.  By 
MuLLER  and  others  {Bitd.  Centr.,  1883,  614 — 618). — The  first  part  of 
this  paper  is  a  report  on  certain  herds  of  oxen  and  sheep  which  had 
been  inoculated  with  Pasteur's  so-called  vaccine;  it  shows  that  the  loss 
by  death  from  the  disease  was  very  much  less  than  amongst  unpro- 
tected animals. 

Archangelske  describes  his  researches  on  the  development  of  the 
bacteria  of  splenic  fever.  From  the  moment  of  the  infection,  the 
blood  of  the  animal  (using  every  possible  caution  in  the  examination) 
contained  small  round  shining  spherical  organisms,  about  the  size  of 
ordinary  micrococci ;  a  little  of  this  blood  added  to  chicken  broth 
caused  cloudiness  next  day  from  presence  of  the  bacteria.  In  the 
second  stage  of  culture,  bacteria  and  thread-like  bodies  were  present, 
the  latter  developed  themselves  on  potatoes,  and  mice  died  when  they 
were  introduced  into  their  system  ;  all  the  animals  from  which  the 
blood  was  drawn  died  of  splenic  fever,  with  bacteria  in  the  blood, 
spleen,  and  other  organs.  The  author  thinks  these  globular  bodies 
are  the  spores  of  the  bacteria,  which  multiply  in  the  earlier  stages  and 
develop  bacteria  at  the  end  of  the  sickness  ;  the  development  in  the 
earlier  stages  can  be  ascribed  only  to  a  splitting  up  similar  to  that  of 
niici'ococci.  As  death  sometimes  occurs  previous  to  the  development 
of  the  spores,  it  accounts  for  some  observers  not  having  found  bacteria 
after  death;  the  author  mentions  a  tiieory  of  Lemmcrs  that  the  two 
forms  are  those  of  two  different  organisms,  one  of  which  being  nume- 
rous while  the  other  is  few,  and  the  reverse. 

Feltz  has  investigated  the  part  which  earthworms  are  said  to  play 
in  the  spread  of  the  disease ;  infected  blood  from  artificial  culture, 
and    from   guinea-pigs  which  died  of   the   disease,  was  mixed  with 
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earth  and  placed  in  a  flower-pot,  in  whicli  were  also  placed  worms ;  at 
intervals  during  22 — 52  days  worms  were  withdrawn  and  washed 
repeatedly  in  distilled  water.  Guinea-pigs  were  then  inoculated  with 
matter  from  the  cut-up  worms,  and  also  the  water  in  which  they  had 
been  washed  ;  the  contents  of  the  worms  and  the  first  washings  pro- 
duced the  disease,  but  the  last  wash- water  did  not.  Feltz  also  made 
experiments  on  rabbits  in  order  to  weaken  the  infection,  but  the 
results  were  unsatisfactory.  He  says  that  a  long  contact  with  the 
soil  weakens  the  germs,  and  that  a  milder  form  of  fever  follows  when 
derived  from  such  a  source.  J.  F. 

Effects  of  Copper  on  the  Organism  of  Ruminants.    By  v. 

Ellknberger  and  V.  Hofmeister  (Bied.  Centr.,  1883,  G06 — 609).— The 
action  of  solutions  of  salts  of  copper  on  animal  membranes  has  long 
been  known  and  investigated,  but  much  remains  to  be  learned, 
especially  about  chronic  copper  poisoning.  The  authors  limit  their 
work  to  a  record  of  observations  on  the  efPects  of  small  doses  of  the 
salts  regularly  administered.  The  subjects  of  the  experiment  were 
sheep,  and  the  dose  of  from  half  a  gram  to  3  grams.  Amongst  the 
negative  results  were  no  alteration  of  muscular  structure,  no  accelera- 
tion of  the  motion  of  the  heart,  no  uniform  alteration  in  the  micro- 
scopic appearance  of  the  blood  corpuscles,  no  alteration  of  the 
respiration  nor  of  the  secretion  of  urine.  Amongst  the  positive 
results,  the  presence  of  albumin,  bile,  and  blood  in  the  urine, 
flaccidity  of  muscles,  weakness,  and  loss  of  appetite.  The  excretion  of 
copper  from  the  system  is  chiefly  by  means  of  the  bile,  partly  by  the 
urine,  but  in  lesser  degree. 

The  principal  part  of  the  body  which  retains  copper  is  the  liver, 
which  holds  it  with  very  great  tenacity,  having  been  found  41  days 
after  a  dose  had  been  given  ;  the  pancreatic  glands  retain  it  with 
almost  equal  strength  ;  the  kidneys  do  not  contain  so  much  as  the 
other  two  organs.  The  deposit  of  copper  is  proportionally  much 
greater  if  it  has  been  administered  in  numerous  small  doses,  the  cells 
having  time  to  absorb  it,  which  is  not  the  case  with  large  doses, 
owing  to  their  rapid  action.  The  deposits  in  the  nervous  system  are 
small,  and  still  smaller  in  the  muscular,  not  enough  to  interfere  with 
their  action,  but  sufficient  to  be  found  in  the  flesh  after  administration 
of  medicines  containing  copper.  J.  F. 

Kairine  and  Kairoline— Hydroxyquinolinemethyl  Hydride 
and  Quinolinemethyl  Hydride.  By  Filehne  (Pharm.  J.  Trans.  [3], 
14,  383 — 384). — The  present  paper  treats  of  the  physiological  pro- 
perties of  these  bodies.  They  are  both,  as  well  as  some  other  com- 
ponnds  of  the  quinoline  series,  very  powerful  anti-pyretics,  but  have  no 
local  action,  and  are,  therefore,  valuable  medicines  in  cases  of  fever. 
They  are  quite  similar  in  action  ;  kairoline  is,  however,  less  energetic 
and  slower  in  action  than  kairine.  Kairine  has  been  tried  in  a  series 
of  acute  and  chronic  febrile  diseases,  and  in  all,  its  antithermic  action 
was  found  to  be  constant. 

The  hydrochloride  is  the  salt  employed  ;  it  is  a  clear  crystalline 
greyish-yellow  powder,  very  soluble  in  water,  and  has  a  bitter  some- 
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what  aromatic  taste.  After  administering  the  powder,  water  should 
be  drunk  freely.  Its  use  is  not  accompanied  by  any  unpleasant 
effects,  such  as  headache,  ringing  in  the  ears,  sickness,  &c.  With 
regard  to  its  antithermic  properties,  doses  of  1  to  1'5  gram  in  healthy 
adults  have  no  physiological  action  and  no  efFect  on  the  temperature ; 
whilst  in  cases  of  adult  patients  or  debilitated  subjects,  a  dose  of 
1  gi-am  every  two  hours  must  not  be  exceeded,  otherwise  cyanosis  is 
apt  to  ensue.  The  most  suitable  dose  in  adult  fever  cases  is  0"3  to 
0"5  gram  every  hour  or  1^  hour.  The  interval  between  1  gram  doses 
should  not  exceed  2^  hours,  and  that  between  O'o  gram  doses  not 
more  than  1-^  to  2  hours,  for  the  effect  of  1  gram  only  last  three  hours, 
whilst  that  of  0"5  gram  is  of  2j  hours'  duration ;  to  produce  a  less 
pronounced  effect  reduce  the  doses,  but  do  not  increase  the  interval. 
When  the  influence  of  the  drug  ceases,  the  temperature  rises  again  with 
a  feeling  of  chilliness  amounting  sometimes  to  actual  rigor.  Less  than 
0'3  gram  given  at  once  has  no  practical  effect  on  the  temperature,  a 
dose  of  0'3  to  1  gram  lowers  the  temperature  by  |-  to  2°,  another  dose 
given  before  the  effect  of  the  former  one  passes  away,  causes  a  further 
reduction,  and  if  0'5  gram  be  given  hourly,  it  invariably  follows 
that,  without  any  injurious  effect,  the  temperature  falls  to  the  normal 
point  or  below  it  after  the  fourth  (sometimes  after  the  third,  or  even 
the  second)  dose.  The  temperature  cannot  be  brought  below  37 — 
36'5°,  and  the  low  temperature  is  maintained  only  as  long  as  the 
administi-ation  of  the  drug  is  continued  every  2^  hours  at  least,  other- 
wise shivering  occurs,  and  the  temperature  rises  to  the  point  corre- 
sponding to  the  acuteness  of  the  disease  ;  this  drawback  is  overcome, 
so  as  not  to  disturb  the  night's  rest,  by  judicious  dosing  during  the 
day,  and  by  giv-ing  a  full  dose  of  2  grams  of  Icairoline  the  last  thing 
at  night.  The  action  of  kairine  begins  25  minutes  after  the  dose  of 
O'O  to  1  gram  is  taken  by  the  mouth ;  the  fall  in  temperature  is  more 
i-apid  the  larger  the  dose,  and  is  always  accompanied  by  profuse 
sweating,  which  lasts  only  as  long  as  the  temperature  continues  to 
fall.  During  the  use  of  these  drugs,  the  ttrine  becomes  green,  but 
contains  no  sugar  or  albumin.  Pneumonia  patients  especially  have 
enjoyed  great  comfort  from  the  use  of  this  drug ;  in  fact,  such  cases 
can  be  kept  quite  free  of  fever.  It  is  suggested  to  use  kairine  as  a 
remedy  in  malarial  affections,  by  giving  1  gram  hourly,  three  hours 
before  the  expected  attacks.  D.  A.  L. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Influence  of  Light  on  the  Development  of  Bacteria.  By  J. 
Jamieson  {Bied.  Centr.,  Ib83,  857). — Bacteria  were  destroyed  by 
direct  sunlight,  but  not  by  diffused  light.  The  experiments  showwl 
that  at  a  moderate  or  low  temperature  the  direct  sunlight  had  no 
destructive  action.     Dry  bacteria  were  killed  in  three  or  four  days 
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when  exposed  to  sunlight  and  air.  From  this  it  is  evident  that  the 
action  of  light  on  hacteria  is  not  yet  accurately  ascertained. 

E.  W.  P. 
Occurrence  of  the  Butyric  Ferment.  By  W.  Zopf  {Bied. 
Cenfr.,  1883,  858). — The  saccharine  matter  of  plants,  cucumbers, 
cabbages,  &c.,  is  first  convei'ted  by  the  lactic  ferment,  which  is  pro- 
bably only  a  variety  of  Clostridium  hutyricum,  into  lactic  acid,  then 
the  true  butyric  ferment  begins  its  work.  Upon  this  process  depends 
the  ripening  of  cheese  and  formation  of  sauer  kraut.  E.  W.   P. 

Yeast.  (Dingl.  poJyt.  J.,  249,  227,  231.)— According  to  Delbriick 
alcohol  and  sulphuric  acid  have  peculiar  influence  on  both  yeast  and 
bacteria.  They  are  both  poisonous  for  bacteria,  and  both  prevent  the 
growth  of  yeast  without  however  destroying  its  fermentative  power. 
A  very  large  amount  of  sulphuric  acid  may  be  present,  for  an  hour  at 
least,  without  destroying  this  power,  but  no  increase  of  the  cells  takes 
place.  Similarly  in  the  mash,  the  presence  of  5  to  7  per  cent,  of 
alcohol  prevents  growth  in  the  yeast,  but  the  fermentative  power 
remains.  Heinzelmann  has  found  that  O'l  gram  of  salicylic  acid  to 
the  litre  of  yeast  increases  its  fermentative  power,  0'12  gram  begins 
to  diminish  this  power,  and  with  0'375  gram  the  yeast  is  killed. 
200  grams  malt  mashed  to  1  litre,  and  treated  with  O'l  gram  salicylic 
acid,  gave  a  better  sugaring  and  stronger  fermentation  than  without 
the  acid,  so  that  it  appears  advisable  to  add  the  acid  to  the  yeast 
preparation,  and  then  to  prepare  the  mash  in  the  usual  manner. 

Lintner,  investigating  the  formation  of  diastase  under  vai'ious  con- 
ditions, could  only  obtain  accordant  results  with  the  same  barley  after 
careful  drying  at  50°.  Moist  and  bad  barley  so  treated  give  very 
uniform  results.  J.  T. 

Formation  and  Accumulation  of  Saccharose  in  the  Beet. 

By  A.  GiRAKD  (Compf.  rend.,  97,  1305 — 1308). — The  author  confirms 
Peligot's  statement  that  the  root  never  contains  any  sugar  but  saccha- 
rose, and  finds  that  saccharose  exists  together  with  glucose  not  only 
in  the  petioles  and  ribs,  but  also  in  the  blade  of  the  leaves.  The  root 
and  its  beard,  and  the  petioles,  have  the  same  composition  in  the 
night  as  in  the  day,  but  the  proportion  of  saccharose  in  the  blades 
varies,  and  is  frequently  twice  as  great  in  the  evening  as  it  is  the 
next  morning.  The  quantity  of  glucose  in  the  blades  is  sensibly  the 
same  at  night  as  in  the  morning,  and  increases  only  with  the  develop- 
ment of  the  plant.  The  proportion  of  saccharose,  however,  depends 
on  the  amount  of  light  that  the  plant  has  recently  received,  and  at 
the  close  of  a  bright  day  may  approach  1  per  cent.,  but  at  the  close 
of  a  dull  day  it  is  considerably  less.  In  all  cases,  howeve]-,  about  half 
and  sometimes  even  a  higher  proportion  of  the  saccharose  formed 
during  the  day  disappears  from  the  blades  during  the  night.  The 
composition  of  the  petioles  connected  with  the  midribs  undergoes  no 
sensible  diurnal  variation.  It  would  seem,  therefore,  that  the  saccha- 
rose is  first  formed  directly  in  the  blades  under  the  influence  of  light, 
and  is  afterwards  transported  through  the  petioles  to  the  roots, 
where  it  is  gradually  stored  up.     Since  the  leaves  increase  in  bulk, 
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but  retain  the  same  percentage  of  inorganic  matter,  it  seems  probable 
that  a  double  osmotic  movement  takes  place  in  the  plant  by  which  the 
inorganic  substances  absorbed  from  the  soil  are  transported  to  the 
leaves,  whilst  the  saccharose  formed  in  the  leaves  is  transported  to  the 
root.  C.  H.  B. 

Ratio  of  Flesh  to  Stone  in  Stone  Fruit.    Bv  G.  Wile  elm  (Bied. 
Centr.,  1883,  851).— 

Reine  Claude.  Damask  plum. 

Per  cent.  Per  cent. 


Flesh 96-00  96-05 

/shell    3-17  2-81 

I  kernel 0-83  0-91 

Stem —  0-23 


Stone 


10000  100-00 

E.  W.  P. 

Chemical  Changes  in  Decayed  Wood.  By  A.  Wagner  {B'mgl. 
polyt.  J.,  249,  342 — 346). — Timbers  undergoing  three  different  kinds 
of  decay  were  examined: — (a)  red  rot;  (b)  white  rot;  and  (c)  that 
produced  by  Meridius  destruens.  The  composition  of  the  rotten  tim- 
bers in  all  three  cases  did  not  deviate  much  from  that  of  sound  timber, 
although  the  physical  change  was  so  great. 

a.  b.  c. 

Water 9-9  11-71  17-12 

Ash 3-35  1-77  2-41 

Dried  at  100°  they  gave  respectively — 

C 50-04  50-89  51-16 

H 6-48  6-37  470 

OandN 39-77  40*74  4124 

Ash 3-71  2-00  2-90 

SO3  in  ash 6-41  3-35  1-54 

The  high  sulphuric   anhydride  in  a  is  ascribed  to  the  material  with 
which  the  timber  was  in  contact. 

Boiling  water  extracts  only  small  quantities  from  a  and  b,  producing 
light  yellow  solutions,  whilst  from  c  considerable  quantities  of  organic 
matter  are  taken  up  producing  a  strong  brownish-red  solution. 
Boiling  potash-solution  is  still  more  striking  in  its  action ;  c  is  almost 
completely  dissolved  with  a  dark  brown  colour,  whilst  a,  and  particu- 
larly b,  are  only  slightly  attacked,  with  much  lighter  and  more  reddish 
colour.  J.  T. 

Elementary  Composition  of  Certain  Kinds  of  Wood,  -with  a 
Calorimetric  Investigation  into  their  Combustibility.     By  E. 

GoTTLiKB    (J.  pr.    China.    [2],   28,    38-j — i21).— The    results   of   tlie 
author's  analysis  of  woods   from  various    Danish  trees  agree  on  the 
whole  with  those  of  Chevandier  and   Brix.     The  following  are  the 
VOL.    XLVI.  2  k 
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average  results  obtained  from  samples  taken  both  from  near  the  roots 
and  near  the  tops  of  the  trees,  and  dried  at  115° : — 

Oxygen  and 

Wood.  Carbon.  Hydrogen.       nitrogen.  Asb. 

Oak 50-16  6-02  43-45  0-37 

Ash 49-18  6-27  43-98  0-57 

Hornbeam   48-99  6-20  44-31  050 

Beech   49-06  6-11         {^Q-Ogj         ^'^^ 

Birch    48-88 


6-06        {^,%}         0-29 


Fir    50-36  5-92         {"^o'os}         ^'^^ 

Pine 50-31  6-20         {^0-04}         ^'^^ 

The  quantity  of  carbon  and  hydrogen,  however,  was  found  to  vary 
slightly  according  as  the  sample  was  taken  near  the  root  or  the  top 
in  the  cases  of  oak,  ash,  and  hornbeam,  but  not  in  the  case  of  beech. 
A  specimen  from  a  beech  tree  grown  on  a  chalky  soil  contained  less 
carbon  These  results  show  the  quantity  of  carbon  in  all  the  dried 
samples  to  be  greater  than  that  in  cellulose.  The  small  quantities  of 
tannin,  resin,  fatty  or  nitrogenous  bodies  cannot  account  for  this,  nor 
can  the  author  throw  any  light  on  the  quantity  of  the  substances 
which  raises  the  total  quantity  of  carbon  in  wood  above  that  contained 
in  pure  cellulose  and  similar  substances.  The  quantity  of  nitrogen 
was  never  above  01  per  cent.,  which  is  not  in  accordance  with  the 
results  (over  or  about  1  per  cent.)  of  Chevandier.  The  author 
describes  minutely  the  form  of  calorimeter  which  he  constructed  and 
used  for  obtaining  the  following  results ;  1  gram  of  the  substance 
(dried  at  115°)  being  used  : — 

Heat-units. 

Oak  (180  years  old)  46-20 

Hornbeam    4728 

Beech  (60  years  old) 4766 

„     (100  years  old) 4770 

„     (130  years  old) 4785 

Fir  (40  years  old) 5035 

Ash 4711 

Birch    4771 

Pine 5085 

According  to  Dulong,  the  heat  of  combustion  of  a  substance  may  be 
calculated  by  adding  that  of  the  single  parts,  abstracting  however  that 
of  as  much  hydrogen  as  is  capable  of  forming  water  with  the  oxygen 
contained  in  the  substance.  J.  Thomsen,  moreover,  has  shown  (Pogg. 
Ann.,  148,  392,  and  this  Journal,  1873,  126)  that  on  burning  the 
hydrocarbons,  ethylene  and  acetylene,  the  estimated  heats  of  combus- 
tion are  near  the  calculated  quantities.  Calculating,  however,  by 
Dulong's  formula,  the  heat  of  combustion  of  beech  wood  and  pine 
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wood  respectively,  the  numbers  4139  and  4240  are  obtained,  whilst 
experiment  gave  4785  and  5085.  Calculating,  on  the  other  hand,  that 
the  carbon  combines  completely  with  the  oxygen  of  the  wood  to  form 
carbonic  acid,  and  the  hydrogen  with  the  oxygen  supplied,  the  num- 
bei-s  4663  and  4778  are  obtained.  From  this,  the  author  considei-s 
that  in  no  case  can  the  heat  of  combustion  be  calculated  from  the 
results  of  elementary  analysis,  the  quantity  found  being  always 
greater.  He  finds  the  heat  of  combustion  of  pure  cellulose  (purified 
and  dried  cotton-wool)  to  be  41-55,  whilst  Berthelot  found  4142,  and 
V.  Rechenberg  4452,  and  that  of  charcoal,  prepared  from  pure  cotton- 
wool (containing  96'7  to  969  per  cent.  C,  and  1*3  to  1*5  percent.  H), 
8033,  whilst  Favre  and  Silbermann  found  8088.  A.  B. 

Note  on  Paraguay  Tea.  By  T.  Peckolt  (Pharm.  J.  Trans.  [3], 
14,  121 — 124). — This  tea  is  made  from  Hex  para/juarjensis,  indi- 
genous in  the  South  American  region  which  lies  between  18°  and 
30°  S.  latitude  ;  it  has  been  planted,  and  seems  to  succeed  well,  in  the 
Cape  of  Good  Hope,  Spain,  and  Portugal.  It  is  stated  on  experi- 
mental evidence,  that  six  different  species  of  the  Ilex  are  used  in  the 
preparation  of  this  tea.  The  plant  1.  paraguayensis  in  the  wild  state 
grows  to  the  size  of  an  apple  tree,  but  when  cultivated  it  remains  a 
mere  bush.  The  trees  are  cultivated  from  seed,  and  used  when  four 
years  old.  It  is  calculated  that  1600  trees  can  be  grown  on  220  square 
meters,  yielding  an  average  of  35  kilos,  per  tree.  The  leaves  are 
collected  at  different  times  in  different  localities,  and  have  most  aroma 
when  the  fruit  is  nearly  ripe.  In  some  cases  the  leaves  are  dried  in 
ovens,  in  others  they  are  roasted.  In  the  Spanish  Republic  three 
different  sorts  of  mate  are  sold.  1.  Caa-cuy  or  Caa-ciup,  the  new 
leaves  and  scarcely  developed  shoots,  is  of  a  delicate  texture  and  yellow 
colour,  and  has  an  agreeable  and  pleasant  flavour.  2.  Caa-mirim,  the 
leaves  separated  from  the  twigs  and  stalks,  the  mid-rib  is  also  removed 
from  the  leaves.  3.  Caa-guacu,  or  Caa-unu,  or  Jerva  de  Palos,  large 
old  leaves  with  twigs  and  fragments  of  wood,  has  a  strong  bitter 
taste.  In  Rio  Janeiro  two  sorts  are  known  in  commerce — mate  leaf 
and  mate  powder.  Mate  has  been  frequently  analysed,  and  the  results 
have  been  published  from  time  to  time.  The  author  has  analysed  the 
fresh  leaves,  &c.,  of  the  Ilex  paraguayensis  from  the  Orgu  Mountains 
in  Neufreiburg,  with  the  following  results  : — 

In  the  air-dried  leaves..  Per  1000'. 

Stearoptene 0021 

Volatile  oil,  extracted  by  ether 0099 

Fat  and  wax 19-800 

Green  colouring  matter 10'900 

Chlorophyll  and  soft  resin 20 '966 

Bmwn  acid  resin 48500 

Caffeine 6398 

Bitter  extractive  matter     2033 

Sugar    39-266 

Extractive  matter  and  organic  arids 8-815 

Mate-tannic  acid,  purc 27-472 

2  A:  2 
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In  the  air-dried  leaves.  Per  1000. 

Mate-viridic,  crystallised 0"024 

Albumin,    organised,   inorganic  salts,    dex- 
trin, &c 47'660 

Moisture   166-660 

Cellulose  601-356 

He  has  also  analysed  leaves  and  mate  from  Parana,  and  the  quanti- 
ties of  the  several  constituents  in  1000  parts  ai'e  given  in  the  subjoined 
table. 

In  air-dried  leaves, 

from  which  mate  In  commercial 

is  prepared.  mate. 

Volatile  oil,  extracted  by  ether  . .        0-179  0-026 

Caffeine 16-750  5-550 

Chlorophyll  and  soft  resin 51-200  16-755 

Brown  acid  resin 84-500  25-500 

Matetannic  acid,  pure     44-975  16-755 

Mateviridic  acid,  crystalline    ....        0-025  0-024 

Extractive  matter 65-130  16-610 

Albumin,  salts,  dextrin,  &c 36-102  18-159 

Cellular  matter  and  moisture  ....        6-643  908-379 

Various  authors  have  identified  the  individual  constituents  of  this 
substance  thus  :  Trommsdorff  found  tannin  ;  Stenhouse,  caffeine ; 
Rochleder  recognised  the  identity  of  matetannic  acid,  and  caffetannic 
acid,  Hoff'mann  showed  that  it  was  also  identical  with  tannin  from 
tea.  Arata  distinguishes  between  the  mate-  and  caffe-tannic  acids  in 
this  way  ;  the  former  requires  73-66  vols,  of  alcohol  for  solution,  and 
by  dry  distillation  yields  catechol  and  resorcinol,  whilst  the  latter 
requires  52-84  vols,  of  alcohol,  and  gives  catechol  only  by  dry  distilla- 
tion. Soubeiran  and  Delondre  state  that  mate  contains  the  same 
essential  constituents  as  coffee-leaf  and  in  greater  amount  than  coffee 
beans  ;  the  author  confirms  this  statement  by  numerous  experi- 
ments. The  aromatic  principle  has  not  been  isolated,  but  by  dry 
distillation  a  volatile  oil  is  obtained  of  phenolic  character  and  soluble 
in  alcohol.  D.  A.  L. 

Constituents  of  Lactarius  piperatus  and  Elaphomyces 
granulatus.  By  T.  Bissinger  (Arch.  Pharm.  [3],  21,  321—345).— 
The  author  has  examined  the  chief  constituents  of  these  fungi.  The 
fat  extracted  from  Lactarius  piperatus  by  ether  yielded  (1)  a  non- 
volatile  acid  melting  at  69 — 70°,  having  the  formula  C15H30O2.  This 
acid  had  previously  been  isolated  from  the  fat  of  another  fungus, 
Agaricus  integer,  by  Thorner  (Abstr.,  1880,  44)  ;  (2)  a  volatile  acid, 
which  was  proved  to  be  butyric  acid;  (3)  glycerol;  (4)  a  substance  crys- 
tallising from  alcohol  in  rhombic  tables  melting  at  36 — 37°,  which  is 
probably  an  alcohol  of  the  formula  CuHsqO.  The  non-volatile  acid 
appears  to  exist  in  the  fat  in  the  free  state  ;  the  butyric  acid  is  com- 
bined as  a  glyceride.  An  analysis  of  the  ash  of  Lactarius  piperatus 
gave  the  following  results  expressed  as  percentage  numbers  : — 
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KCl 2-41  Fe^Oa   3-55 

KoSOi 10-40  Mn3(P04)o 0-38 

KiCOs 4476  Ca,(P04),    047 

NasPO* 12  03  CaCOa 062 

K3PO, 18-37  MgCOa    2-66 

FezCPOi), 1-57  SiO, 368 

Mannitol  was  obtained  from  Elnphomyces  granulatus  ;  it  has  previously 
been  found  in  Agaricus  integer  by  Thorner  (Abstr.,  1880,  44). 

W.  R.  D. 

Vine  Diseases  and  their  Remedies.  By  H.  Muller  and  others 
(Bied.  Centr.,  1883,  60O— 637).— In  the  autumn  of  1882,  the  vines  of 
the  Rhine  provinces  of  Prussia  were  attacked  by  Peronospora  viticola, 
and  the  disease  spread  rapidly  into  Hesse,  Baden,  and  Alsace,  it  was 
thought,  from  the  course  so  taken  that  Germany  proper  would  not 
suffer  as  much  as  southern  lands.  An  idea  prevails  that  because 
the  disease  appears  on  the  leaves  only,  it  is  not  injurious  to  the 
grapes ;  but  the  author  combats  this  idea,  as  the  office  of  the  leaves  is 
to  form  sugar  indispensable  to  the  existence  of  the  plant.  The 
or^'anism  lives  in  the  interior  of  the  vine-leaf  and  the  buds;  on  the 
underside  of  the  leaf  it  sends  out  its  reproductive  organs,  delicate 
filaments  with  spores  at  the  end  of  each  ;  one  of  these  if  placed 
on  a  healthy  vine  leaf  and  moistened  with  a  drop  oi.  rain  or  dew 
suffices  to  infect  it,  and  it  is  quickly  covered  with  the  white  spots 
<lenoting  the  disease;  moist  weather  is  therefore  most  favourable  to 
its  propagation.  The  spores  carried  to  earth  by  the  falling  leaves 
survive  in  sufficient  numbers  to  propagate  the  species  next  season. 
The  author  recommends  all  the  leaves  to  be  burned  outside  the  vine- 
yard after  the  vintage,  and  the  vines  washed  with  a  solution  of  1  part 
sulphate  of  iron  in  2  parts  water. 

Goethe  states  that  during  a  journey  in  France  he  noticed,  on  the 
sime  vines,  Peronospora  and  Torula  dissiliens,  causing  spots  running 
from  light  brown  to  black,  and  causing  the  immediate  fall  of  the  leaf. 
Millordet  and  others  describe  several  other  vine  diseases,  American 
mildew  grape-rust,  which  he  ascribes  to  the  PJioma  uvicola,  which 
does  not  itself  kill  the  grapes,  but  attaches  itself  to  those  previously 
killed  by  the  peronospora. 

Amongst  the  various  remedies,  besides  that  before  named,  is  a  solu- 
tion of  sodium  bicarbonate.  F.  v.  Tchiimen  describes  a  fungus  which 
attacks  the  roots  of  the  vine,  Roesleria  hypog<:ea,  completely  destroy- 
ing the  whole  stock.  This  disease  has  committed  great  ravages  in 
the  department  Haute  ^larne.  ^loisture  is  a  most  favourable  conditi(jn 
for  the  spread  of  this  organism;  the  only  remedy  proposed  is  to  pull 
up  the  vines  by  the  roots,  burn  them,  and  cultivate  other  crops  until 
the  Roesleria  disappears. 

Another  disease,  Jolletnge  de  la  vigne,  is  distinguished  by  sudden 
falling  off  of  leaves  and  buds,  but  the  vines  themselves  do  not  always 
die.  J.  F. 

Phylloxera  and  Insecticide.  By  Giiurdin  and  others  (Bied. 
Ceiitr.,  Ibd3,  624 — 620). — Amongst  the  many  remedies  proposed  for 
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the  extirpation  of  tliese  ruinous  insects,  Gerandin  says  the  best  results 
have  followed  the  use  of  carbon  bisulphide  and  the  planting  and 
grafting  of  American  vine  stocks.  Martin  sajs  the  stocks  should  be 
young  and  strong.  Schule,  on  the  other  hand,  has  not  found  the 
planting  of  American  vines  to  withstand  the  disease.  The  use  of 
naphthalene  as  an  insecticide  is  recommended  by  Fischer;  the  trials 
made  with  this  substance  have  been  numeixDus,  but,  apart  from  its 
suitability,  its  comparatively  high  price  is  an  objection  to  its  use. 

J.  F. 
Continuous  Cultivation  of  Wheat  and  Barley  at  Wobum. 
By  A.  VoELCKER  (Bied.  Centr.,  1883,  595 — 597).— This  is  a  review  of 
the  operations  at  Woburn  for  the  year  1882,  as  published  in  the 
Journal  of  the  Royal  Agricultural  Society.  The  seed  was  of  the  same 
class  as  that  of  the  preceding  year,  Browick  wheat.  The  yield  of 
grain  was  decidedly  smaller  than  in  1881,  but  the  straw  was  more 
abundant,  owing  to  the  damp  weather.  Sodium  nitrate,  both  alone 
and  in  combination  with  other  mineral  salts,  has  operated  less  favour- 
ably than  in  the  past  year,  due  probably  to  the  damp  also.  Mineral 
manures  used  alone  have  produced  but  a  small  increase,  confirming  the 
results  of  previous  years.  Two  plots  manured  the  year  before  with 
sodium  nitrate  showed  that  there  was  no  effective  ammonia  left  in 
the  soil,  as  they  did  not  this  year  produce  more  than  others  which 
were  unmanured  for  six  years.  Yearly  applications  of  mineral 
manures  alone  on  two  other  plots  failed  to  give  any  increased  pro- 
duction, whereas  on  the  addition  of  ammonium  sulphate  or  sodium 
nitrate  the  crop  was  at  once  trebled.  Certain  plots  strongly  manured 
last  year  with  stable  manui'e  prove  that  there  was  very  little  nutritive 
matter  left  after  the  crop  had  been  taken  off,  and  that  the  ammonia 
was  exhausted  in  the  one  season  as  in  the  case  of  the  sodium  nitrate. 

J.  F. 

Culture  of  Cereals.  Bj  ;Marcker  and  others  (Bied.  Centr.,  1883, 
C20 — 624). — Marcker  contributes  some  notes  on  the  culture  of  barley. 
He  finds  that  hoeing  more  than  pays  for  the  additional  labour,  that  a 
highly  nitrogenous  manure  requires  a  thinner  sowing,  and  that  the 
distance  between  the  drills  largely  influences  the  result.  When  the 
field  is  heavily  manured,  it  is  better  to  have  them  far  apart,  but  when 
lightly  manured  it  is  better  they  should  be  closer  together.  The 
experiments  are  incomplete. 

The  remainder  of  the  paper  contains  details  of  various  culture 
experiments,  but  they  are  only  of  local  interest.  J.  F. 

Digestibility  of  Certain  Leguminose  Straws.  By  Weiske  and 
others  (Bied.  Centr.,  1883,  824— 826).— The  digestive  coefficients  of 
horse-,  garden-,  and  Soja-bean  straws  as  obtained  from  experiments 
with  sheep,  are  as  follows  : — 
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Horse-bean  , 
(ihirden-bean . 
Sqja-bean  . .  . 


Drv 
uiatter. 


51-77 
60-83 
49-63 


Organic 
matter. 


52-17 
61-74 
52-11 


Albu- 
min. 


47-21 
53-58 
39-41 


Fat. 


57-21 
52-58 
58-65 


Fibre. 


41-20 
50-81 
42-30 


Extrac- 
tive. 


64-38 
72-27 
62-80 


Ash. 


46-49 
49  -30 
24-97 


E.   W.   P. 

Sunflo-wer-seed  Cake  as  Fodder  for  Milch  Cows.  By  M. 
ScHKODT  ami  A-.  Petek  (Bied.  Ceutr.,  1883,  009— G12).— The  use  of 
this  cake  has  been  strongly  recommended  and  highly  praised  by 
observers  in  Sweden  and  Denmark  as  a  cheap  and  valuable  fodder. 
The  authors'  experiments,  however,  lead  them  to  different  conclusions  ; 
the  sunflower-seed  as  compared  with  palm-nut  cake  is  more  costly  and 
produces  less  milk.     The  cattle,  however,  like  it  and  eat  it  greedily. 

J.  F. 

Cultivation  and  Yield  of  Potatoes.  By  0.  Cimbal  and  others 
(Bied.  CcHtr.,  1883,  828— 839).— Cimbal,  out  of  38  sorts  of  potatoes, 
finds  Aurora  to  produce  the  heaviest  yield  of  starch  per  acre,  and  Snow- 
flake  the  lowest.  Nitykowski,  near  Bremen,  finds  Imperator  the  best  and 
Snowflake  the  worst  out  of  37  varieties.  Sattig  considers  Gleasou's  Seed 
to  be  the  heaviest  cropper  on  heavy  land  and  also  on  light  land,  whilst 
Dabersche  is  most  liable  to  disease.  Yellow  Rose,  according  to  Ken- 
neman,  is  the  best.  J.  Timm  finds  Chicago  Early  to  do  best  on  sandy 
loam,  and  Late  Rose  on  marshy  soils.  Gierth  found  Early  Rose  to  be 
most  affected  by  wet,  and  Anderssen  the  best  cropper,  and  also  to 
have  the  highest  percentage  of  starch.  Emmel  notes  that  the  best 
yield  is  produced  when  whole  large  seed  is  employed,  and  when  the 
eyes  are  downwards,  A.  Leydhecker  states  that  sets  containing  only 
the  eyes  from  the  end  produce  better  crops  than  those  sets  which 
include  only  the  side  eyes.  E.   W-  P. 

Potato  Culture.  By  Gdradze-Kottulin  and  others  (Bied.  Centr., 
1883,  6-25 — G30). — The  author  gives  an  account  of  experiments  in 
culture  on  a  large  scale.  The  field  was  of  31  morgen  of  marly  clay 
on  limestone,  and  had  been  manured  the  preceding  autumn  with 
150  centners  per  morgen  of  stable  manure.  In  the  middle  of  April 
16  well-chosen  sorts  of  potatoes  were  sown,  the  ground  kept  carefully 
cleared  of  w-eeds,  and  the  crop  harvested  in  October,  with  the  results 
given  in  Table  I  (p.  484). 

A  similar  set  of  experiments  were  made  by  Sattig  and  Holdefleiss 
with  23  varieties,  the  soil  being  a  mild  loam.  The  crops  yielded  the 
number  of  centners  per  morgen  given  in  Table  II  (p.  484). 

Champions  and  Early  Rose  were  all  sound;  the  others  were  more 
or  less  attacked  by  disease. 

Jacobs  at  Siernki  made  some  few  experiments  in  a  field  planted 
with  rye  the  previous  year,  in  good  state,  and  which  was  manured 
again   with   140  cntr.  cow  manure,   1   cntr.   Chili  saltpetre,    1   cutr. 
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Table  I. 


A urora  

Magnum  Bonum  . 

Grrainpian 

Champion 

Alcohol 

Farmer's  Blush  . . 

Kuzco 

Euphjlos 


Centner 

per 
morgen. 


63-60 
77-74 
29-48 
98-40 
52-20 
65-00 
111  -43 
84-13 


Per  cent, 
diseased. 


5-65 
2-30 

16-60 
2-81 

11-54 
5-48 
2  09 

13-59 


Own  growing 

Late  Rose 

Flourball 

Richter's  Emperor, 

Garnet  Chili 

Pomegranate 

Gleason 

Saxon  bulb 


Centner 

per 
morgen. 


84-50 

2- 

111-17 

1- 

105  -00 

4- 

91-49 

2- 

94-92 

2- 

79-54 

2- 

93-51 

2- 

64-90 

8- 

Per  cent, 
diseased. 


!-44 
.-60 
•76 
:-83 
;-36 

-89 

!-43 

-65 


Table  II. 


A. — Manured  with  180  Centners 
per  Morgen  of  Stable  Manure. 

Champion   

Early  Rose 

Garnet 

Onion  Potato 

B. — Manured  with  100  Centners 
Chili  Saltpetre  per  Morgen. 

Magnum  Bonum 

Dabers 

Aurora 

Richter's  Emperor 

Late  Rose   


Snowflake 64 

Alma 72 

Health 77 

Blanka 79 

Kutzko 73 

Chardon 81 

Farmer's  Blush 82 

Lippe's  Ros>e 100 

Griespnhager 85 

Alcohol 101 

Richter's  long  bearing .  106 

Silesian 125 

Snow  Rose 1  126 

Wabel  Rose !  171 


Baker  guano  superphosphate  per  morgen  ;  the  seed  averaged  10  cntr. 
per  morgen,  the  crop  in  cntr.  per  morgen — 


Haag's  late  Bine  Rose  156-8 
Paulsen's  Aurora. . . .  156-4 
Seed  or  Gleason  ....    150-0 


Improved  Peach  Blossom  , .  146'4 
Kopsel's  Early  White  Rose.  141-3 
Early  Goodrich 139-5 


All  of  them  withstood  the  disease  well,  but  the  Gleason  and  White 
Rose  were  the  healthiest. 

Vibrans  reports  experiments  with  various  kinds  on  two  descriptions 
of  soil.  The  first  field  (see  Table  III,  p.  485)  was  a  good  black 
strong  loam,  on  which  barley  after  beets  had  been  grown  the  previous 
year.  In  December,  150  cntr.  of  stable  manure  per  morgen  was  put 
in,  in  April  ploughed  for  seed,  and  top  dressed  with  1  cntr.  super- 
phosphate and  -^  cntr.  saltpetre,  harrowed  and  sown.  The  second 
field  was  high,  dry,  sandy  with  humus.  The  summer  was  hot  and 
dry,  favourable  for  the  first,  but  unfavourable  for  the  second. 

The  reports  from  various  districts  are  all  very  favourable  to  the 
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Field  No.  1. 

Emperor   

Anderssen    

Achilles 

Ceres 

Early  Nassengruiuler  .... 

Alcoliol 

Dabers 

Champion  

Trephine 

Eos    

Lippe's  Rose 

Reliable 

Aurora 

Farmer's  Blush 

Thusnelda 

Blue  Rose 

Garnet  Chili 

Hertha 

Paulsen  No.  13 

Field  No.  2. 

Eos 

Imperator 

Trophine  

Lippe's  Rose 

Dabers 

Thursnelda    

Farmer's  Blush    

Blue  Rose 

Ceres 


Tubers. 


169 
134 
135 
149 
138 
134 
135 
130 
117 
114 
126 
129 
118 
133 
107 
128 
103 
105 
138 


•GO 

•30 

•15 

■20 

•90 

•40 

■90 

•0 

•20 

75 

•80 

•56 

■50 

•00 

•20 

•0 

8 

•25 

00 


116  -70 
124^25 
110-29 
106-50 

98-50 
100 -47 

98-66 
100-10 
100  0 


Starch, 
per  cent. 


Starch, 
total. 


27-72 
24^04 
23  65 
22  98 
22^78 
22  31 
22  29 
21-58 
21-57 
20-64 
19-78 
19-55 
18-49 
17-02 
16-94 
16 '64 
16-39 
16-21 
16  15 


•46 
•25 
•52 
•54 
•92 
-67 
•17 
•50 
•70 


Champion,  both  for  hardiness  and  resistance  to  disease,  as  well  as 
being  a  large  yielder. 

A  variety  of  suggestions  are  made  to  prevent  the  disease,  such  as 
trenching  them  up  very  high,  planting  them  before  winter  20 — 24  cm. 
deep,  and  in  the  next  spring  another  row  between  the  first  at  the 
depth  of  8 — 12  cm.  The  deeply-planted  were  not  frozen,  and  at  har- 
vest none  of  them  were  diseased,  and  but  few  of  the  spring  sown. 

Another  plan  is  to  wash  the  seed  potatoes,  dust  them  with  flour 
sulphur  and  common  chloride  of  lime  till  they  acquire  quite  a  thickish 
coating,  then  strew  ashes  on  them.  J.  F. 

Researches  on  Sugar-beet.  By  H.  Hellrtegel  and  others  {Bled. 
Centr.,  1H83,  842). — By  "  pitting"  beet,  an  increase  to  the  amount  of 
n  per  cent,  of  its  weight  is  obtained,  due  to  absorbed  moisture.  The 
extraction  process  shows  a  smaller  percentage  of  sugar  than  the 
polarisation  method  in  the  ratio  of  95  :   100.     The  juice  has  a  higher 
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sp.  gr.  than  the  root.  Of  two  methods  of  obtaining  the  sugar  from 
the  juice,  the  digestion  is  better  as  regards  yield  than  the  extraction. 
In  drawing  samples,  only  good  ones  of  medium  size  should  be  taken. 

E.  W.  P. 

Heat  Radiation  from  the  Earth.  By  J.  Ttndall  (Bied.  Gentr., 
1883,  577 — 612). — A  summary  of  experiments  made  by  Tyndall, 
which  originally  appeared  in  Nature,  the  points  chiefly  dwelt  on  by 
\\\e  reviewer  being  the  effect  of  invisible  aqueous  vapour  in  the  atmo- 
sphere, the  presence  of  which  prevents  the  radiation  of  heat  from  the 
earth.  J.  F. 

Micro-organisms  in  Soils.     By  R.  Koch  and  P.  Miguel  {Bied. 

Centr.,  1883,  681 — 582). — From  examinations  of  a  large  number  of 
samples,  Koch  found  that  the  superficial  layers  of  soil  were  very  rich  in 
germs  of  bacteria,  particularly  in  bacilli.  Micrococci  were  only  found 
in  places  which  had  not  been  cleansed  from  decaying  matter ;  the 
latter  perished  on  heating  the  samples,  but  the  bacilli  did  not,  being 
mostly  in  the  condition  of  spores,  and  it  appears  probable  that  they 
ai*e  introduced  by  means  of  manures  and  household  offal. 

The  quantity  of  micro-organisms  diminishes  very  rapidly  with 
increase  of  depth,  so  that  at  the  distance  of  1  metre  from  the  surface 
the  earth  is  very  free  from  them.  Miguel  attempts  to  estimate  the 
number  present  in  1  gram  of  soil  taken  from  a  depth  of  0"20  metre 
from  the  surface,  and  found  in  three  samples  from — 

Montsouris 700,000  organisms. 

Gennevilliers,  manured  with  liquid  sewage  .      870,000         ,, 
Do.  not  so  treated 900,000 

The  office  of  those  minute  organisms  appears  to  be  of  great  im- 
portance in  the  transformation  of  substances  to  forms  suitable  for 
plant-food.  J-  F. 

Sterile  Soil  from  California.  By  A.  Voelcker  (Bied.  Centr., 
1883,  642). — The  composition  of  this  soil  shows  no  deficiency  in  plant 
foods.  The  author  thinks  its  sterility  is  due  to  its  strongly  alkaline 
reaction.  To  cold  water  it  yields  a  half  per  cent,  of  mineral  matter ; 
sodium  and  potassium  carbonates,  sodium  chloride,  and  nitrate.  The 
author  thinks  nothing  would  make  it  fit  for  tillage  but  irrigating 
frequently  to  wash  out  the  alkalis.  J.  F. 

Theory  of  Manuring.  By  P.  Wagner  and  others  (Bied.  Centr., 
1883,  79S — 818). — In  a  set  of  experiments  already  described,  the 
results  were  untrustworthy,  because  of  the  small  quantities  of  phos- 
phate employed.  In  the  present  series,  a  larger  quantity  has  been 
used,  so  that  the  differences  of  yield  are  more  marked.  Buckwheat, 
peas,  oats,  and  vetches  were  the  plants,  and  they  were  manured  with 
yjrecipitated  calcium  phosphate,  and  21  per  cent,  citrate  soluble  phos- 
phate (858  kilos,  per  hectare).  Of  these  plants,  vetches  produced  the 
highest  increase  above  the  blank  plots,  buckwheat  least,  and  the 
albuminoids  and  phosphates  of  the  peas  and  buckwheat  were  sensibly 
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raised.  In  1882  experiments  were  made  to  estimate  the  value  of 
calcium  and  potassium  phosphates  in  comparison  Avith  the  soluble 
phosphoric  acid  of  superphosphates.  Peas  were  grown  in  zinc  boxes 
25  cm.  broad  and  50  cm.  deep,  containing  sandy  soil ;  precipitated 
calcium  phosphate  was  added  at  the  rate  of  150,  300,  and  450  kilos. 
per  hectare;  and  as  gypsum  is  present  in  a  "  super,"  some  plots  were 
set  apart  for  this  substance.  Nitrogen  as  sodium  nitrate  (50  kilos.  N 
per  hectai^,  200  kilos,  potash  as  potassium  chloride,  and  300  kilos, 
superphosphate)  were  the  other  manures.  As  the  plants  grew,  the 
phosphates  showed  their  influence  by  the  darker  green,  broader 
leaves  and  stronger  stem ;  at  the  same  time  the  lower  leaves  became 
yellow  and  spotted  prematurely.  On  weighing  the  yield,  it  was  found 
that  nitrogen  had  had  no  great  effect  by  itself,  producing  only  an 
increase  of  1"5  per  cent.,  and  in  conjunction  with  pliosphate  and 
potash,  5"3  percent.  Phosphates  and  potash  were  the  most  productive, 
bat  the  increased  ratio  of  phosphate  to  potash  produced  a  correspond- 
ing fall  in  the  ratio  of  straw  to  grain.  The  presence  of  the  gypsum  is 
considered  to  have  been  decidedly  lowering  to  the  yield,  as  one  plot 
indicates  ;  and  the  superphosphates,  whether  soluble  in  water  or  in 
"citrate,"  seemed  to  be  equally  valuable.  The  addition  of  phosphates 
was  accompanied  by  a  decreased  yield  and  by  an  earlier  yellowing  of 
the  leaves,  with  an  increased  percentage  of  phosphate  in  the  plant 
itself.  The  addition  of  phosphates  to  nitrogen  and  potash  raised  the 
yield,  but  no  increase  in  assimilated  phosphoric  acid ;  consequently, 
the  author  considers  that  the  modern  theory  of  the  .solvent  action  of 
nitrates  on  the  phosphates  in  the  soil  must  be  modified.  As  stated 
above,  the  phosphates  in  the  whole  crop  were  increased,  but  further 
investigation  showed  that  the  increase  was  in  the  straw,  whilst  the 
percentage  in  the  seed  fell.  The  effect  of  the  various  manures  on 
the  albuminoids  was  only  noticeable  in  those  plants  manured  with 
superphosphate  and  nitrogen,  when  it  was  found  that  the  albuminoids 
increased  in  the  straw,  but  fell  in  the  seed.  A  second  series  of  expe- 
riments was  also  instituted  in  1882,  when  the  manures  were  20  kilos. 
N  per  hectare,  half  as  sodium  nitrate,  half  as  ammonium  nitrate, 
1786  kilos,  potash  as  chloride,  and  40,  55,  70,  85,  100,  115,  130  kilos, 
phosphoric  acid  as  fine  superphosphate,  precipitated  phosphate,  washed 
mineral  "super,"  and  potassium  phosphate,  also  as  much  gypsum  as 
corresponded  to  that  in  the  washed  super.  The  experiment  is  to 
be  found  in  a  previous  communication.  The  i-esulls  obtained  are 
fully  described,  given  in  tabular  form.  It  was  found  that  so  long  as 
an  increase  of  phosphate  produces  an  increase  of  yield,  the  two  incre- 
ments bear  a  constant  ratio  to  one  another;  but  that  after  a  certain 
point  no  further  advantage  is  gained  by  increasing  the  quantity  of 
manure.  In  the  cases  in  que.stion,  the  limit  was  115  kilos,  per  hectare. 
When  the  various  phosphates  are  compared  with  one  another  as 
regards  their  value,  putting  fine-grained  super  =  100,  we  find  coarse- 
grained =  155,  precipitated  phosphate  =  104,  washed  superphos- 
phate =  80,  and  potassium  phosphate  =  103.  If  we  allow  that  the 
gjpsnm  present  in  the  supers  has  a  lowering  effect  in  all  cases,  equal 
to  that  produced  by  gypsum  alone,  we  may  then  calculate  the  effect 
of  phosphates  free  from  gypsum.       This    has    been  done,  with  the. 
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remarkable  result  that  all  the  various  phosphates  produced  practically 
the  same  effects  in  the  crops.  Increase  of  phosphates  in  the  ash  of 
the  plants  was  independent  of  the  form  in  which  the  phosphate  was 
applied,  and  the  quantity  in  the  ash  increased  with  that  applied.  In 
like  manner,  the  albuminoids  were  not  affected  by  the  form  of  combi- 
nation, or  by  the  quantity  so  long  as  there  was  an  increase  in  the 
yield.  To  test  the  after-action  of  Tariou.?  phosphates,  the  soil,  after 
removal  of  the  peas,  was  planted  with  vetches  and  barley,  and  then 
it  was  found  that,  as  before,  the  increase  of  yield  was  in  direct  pro- 
portion to  the  increase  in  manure,  and  that  115  kilos,  phosphoric  acid 
per  hectare  was  the  limit  beyond  which  it  was  not  advisable  to  pass  : 
also  as  resrards  the  manurial  value  of  the  different  sorts,  the  results 
were  identical  with  those  of  the  previous  season.  The  action  of  several 
other  manures  on  plants  has  been  desci'ibed  by  the  authors,  as  will  be 
seen  by  reference  to  a  previous  number,  where  it  is  stated  that  potash 
has  an  injurious  effect  on  the  quality  of  potatoes ;  but  the  experiments 
of  1881  show  that  potassium  chloride,  after  a  strong  manuring  of 
phosphates,  has  no  detrimental  influence.  E.  W.  P. 

Value  of  Various  Nitrogenous  Manures.  By  M.  Marcker 
{Bled.  Centr.,  lSb3,  584 — 5yu). — These  experiments  were  made  to 
verify  those  previously  made  by  Seyffert,  and  were  carried  out  by 
Albert.  Chili  saltpetre:  The  plants  to  which  this  manure  was  applied 
flourished  during  their  entire  growth.  Ammonium,  sulphate  had  not 
so  good  an  effect,  the  plants  being  far  inferior  to  those  of  the  first 
experiment.  Horn-meal  gave  very  satisfactory  results  at  first,  but  a 
sort  of  second  growth  springing  from  the  roots  shortly  before  ripening 
weakened  the  plants.  Blood-meal  was  slow  in  operation  for  three- 
fourths  of  the  time,  but  then  the  plants  made  great  progress ;  leather- 
meal  gave  very  poor  results  ;  the  fermented  meal  something  better 
than  the  raw,  but  both  unsatisfactory.  Bone-meal,  both  raw  and  fer- 
mented, were  very  satisfactory,  the  latter  causing  a  larger  yield  of 
.straw ;  fermented  blood-meal  acted  similarly  to  unfermented,  but  with 
greater  energy.  A  plot  which  received  no  nitrogenous  manure,  but 
to  which  were  added  all  mineral  salts  necessary  for  the  growth  of 
plants,  made  a  very  poor  appearance,  and  the  results  in  both  straw 
and  grain  were  unsatisfactory.  The  results  show  the  sodium  nitrate 
and  horn-meal  as  the  first,  and  the  leather  as  the  lowest  in  the  scale  of 
the  manures  tried. 

The  influence  of  these  manures  on  the  composition  of  the  oats 
grown  with  them  was  very  marked,  the  percentage  of  protein  matter 
in  that  with  leather,  ammonium  sulphate,  and  sodium  nitrate  being 
lowest,  and  with  blood-meal  and  horn-meal  yielding  the  highest.  The 
time  of  harvesting  also  was  influenced  by  the  nature  of  the 
manures,  those  in  which  the  nitrogen  existed  in  an  easily  assimilable 
condition  being  first  ready  for  cutting,  but  where  it  was  present  in  an 
organic  state  as  albumin,  fibrin,  &c.,  the  harvest  was  some  eight  days 
later  and  the  ripening  irregular ;  the  nitrogen  in  bones  being  in  the 
form  of  gluten,  was  easily  available. 

Experiments  were  also  made  in  order  to  test  the  reputed  poisonous 
influence   of   cyanides  on   vegetation,    but   ammonium  cyanide   was 
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found  not  to  be  actually  poisonous,  and  in  certain  cases  its  effects  on 
oats  were  beneficial.  The  author  thinks  that  farmers  need  not  be  too 
much  afraid  of  purchasing  superphosphates  with  a  small  percentage 
of  cyanides.  J.  F, 

Examination  of  Aves  Guano.  By  M.  Makcker  {Bied.  Centr., 
1883,  582 — 584). — This  deposit  of  guano,  recently  introduced  to  com- 
merce, is  found  in  the  Aves  Island,  situate  in  the  Carribean  Sea  oft 
the  coasts  of  Venezuela.  The  quantity  is  considerable,  and  according 
to  the  analyses  of  Miircker  and  others,  it  is  one  of  those  guano  phos- 
phates rich  in  ])liosphoric  acid,  but  poor  in  nitrogen,  the  estimation  of 
the  former  in  different  samples  being  33"83  ;  25*18  ;  2333  ;  33'12  per 
cent. ;  nitrogen,  0-21  to  0'28  per  cent.  It  is  described  as  being  in 
good  condition,  a  5  kilo,  sample  which  Avas  examined  containing 
powder  776  per  cent. ;  grains  1 — 2  mm.  15'8 ;  pieces  over  2  mm.,  6-G 
per  cent.  ,  J,  F. 

Guano  from  Aves  Island.  By  E.  Guxtz  (Dingl.  polyt.  J.,  249. 
187). — Tliis  island,  off  the  coast  of  Venezuela,  contains  an  enormous 
deposit  of  guano,  which,  when  suitably  prepared,  has  the  followin*'- 
composition  : — 

Water 683  per  cent. 

Organic  matter 703         „ 

Iron  oxide 022         ,, 

Alumina 0"36          ,, 

Lime    42'62         ,, 

Magnesia    2"03         ,, 

Potash     014 

Soda    144         „ 

Ammonium  oxide 0"22          „ 

Phosphoric  anhydride 33"  12          ,, 

Sulphuric  anhydride 1-19          „ 

Carbonic           „           384         ,, 

Nitric                ,,           traces 

Chlorine 107 

Silica ,...  0-18 

Fluorine 0-00 

Sand    017 


100-46 

The  total  nitrogen  in  this  prepared  guano  is  0284  per  cent. 

J.  T. 

Preparation  of  Poudrette.  By  Weigelt  and  C.  Engler  {Bied. 
Centr.,  1883,  819 — 821). — The  contents  of  the  cesspools  are  first  dis- 
infected by  manganous  chloride,  and  the  liquid  portion  heated  with 
lime,  and  boiled  by  steam,  the  resulting  ammonia  being  collected  in 
sulphuric  acid.  The  liquid  thus  freed  from  ammonia  then  pa.'-ses 
through  a  series  of  cisterns  containing  peat,  wliich  retains  much  of 
the  potash  and  nitrogen  in  forms  other  than  ammonia.     The  sediment 
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in  the  original  liquor  is  dried,  pressed,  ground,  and  sold  as  poudrette, 
and  contains  3 — 10  per  cent.  P2O5,  O'S— 10  per  cent.  K.O,  1 — 5  per 
cent.  N. 

Engler  compares  this  process  with  those  of  Podewits  and  Lemur, 
and  considers  that  the  one  described  above  (Buhl  and  Keller)  is  the 
most  economical.  E.  W.  P. 

Some  of  the  Changes  which  the  Nitrogenous  Matter  in  the 
Soil  Experiences.  By  R.  Warixgton  (Bied.  Centr.,  1883,  794 — 
795), — The  supply  of  nitrogen  to  the  soil  is  kept  up  by  the  residue  of 
the  plant  growing  therein,  the  added  nitrogenous  manures  applied,  and 
that  which  is  contained  in  the  rain  which  falls,  viz.,  3 — 4  kilos,  per 
hectare  yearl}%  also  a  small  quantity  Avhich  is  absorbed  by  the  soil 
directly  from  the  air  as  ammonia.  The  fertility  of  the  soil  is 
in  a  direct  ratio  to  its  richness  in  nitrogen,  and  that  this  law  is 
correct  is  shown  by  the  results  obtained  by  the  experiments  on  wheat 
and  barley  at  Rothamsted ;  in  both  cases,  the  percentage  of  nitrogen 
and  carbon  is  highest  on  those  plots  which  received  7  tons  farmyard 
manure  per  hectare,  and  w^hich  consequently  produced  the  heaviest 
crops.  Those  plots  which  received  ammonia  salts  were  not  rich  in 
nitroo-en,  as  much  of  it  passed  away  into  the  drains  as  nitrates. 
Grasses  and  clover  are  the  best  retainers  of  nitrogen,  whereas  roots 
are  the  worst.  The  author  likewise  describes  the  nitrification  process, 
and  adduces  figures  from  his  analyses  of  the  drainage  waters  in  sup- 
port of  the  theory.  E.  W.  P. 

Inferior  Manures.  By  Stdtzee  and  others  (Bied.  Centr.,  1883, 
590 — 592). — The  authors  notice  certain  manures  sold  principally  in 
the  vicinity  of  Cologne,  which  are  of  inferior  composition,  one  in  par- 
ticulai-,  called  a  siliceous  poudrette,  contained  soluble  phosphoric  acid, 
none;  total  phosphoric  acid,  0-2  ;  nitrogen,  0-3;  sand  and  clay,  82-8; 
silicic  acid,  ll'l ;  the  selling  price  being  6  marks  per  centner,  and  the 
valuation  33  pfennige  or  ^  mark.  J.  F. 

Continuous  Cultivation  without  Stable  Manure,  employing 
Artificial  Manures.  By  D'Avi;xE  (Bied.  Centr.,  1883,  643). — This 
cultivation  has  been  continued  at  Montoir  (Loire  and  Cher)  for  14  years 
with  great  success.  The  land  in  harvest  is  manured  with  500  kilos, 
superphosphate,  and  in  spring  with  500  kilos,  of  special  St.  Gobain 
manure,  or  other  equal  to  it.  The  accounts  show  a  balance  to 
profit.  J-  F. 

Manuring  of  Tobacco.    By  J.  Nesslee  (Bied.  Centr.,  1883,  642). 

Tobacco  requires  much  potash  in  manure  used  in  its  cultivation, 

from  one  hectare  yielding  33  centners  it  withdraws  75  to  100  kilos, 
potash  ;  the  potash  cannot  be  applied  in  the  form  of  chloride,  as  that 
yields  a  badly  burning  tobacco,  so  do  other  chlorides.  Sulphates  and 
nitrates,  on  the  contrary,  give  a  quick  burning  leaf ;  the  best  results 
have  followed  the  application  of  160  to  200  kilos,  per  hectare  in  suit- 
able form.  Stable  manure  should  be  cautiously  used  ;  phosphates 
are  not  of  much  use,  but  nitrogeu  should  be  used  freely.  Wool-dust 
would  be  a  very  good  manure  if  its  nitrogen  was  of  quicker  assimila- 
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tion  ;  if  used  in  a  compost  it  should  do  well.  Tobacco  require;, 
moisture  and  a  loose  humous  soil :  stable  manure  containing-  chlorides 
should  be  used  early,  and  probably  would  do  better  if  applied  to  the 
crop  growu  immediately  previous  to  the  tobacco.  J.  F. 

Sodium  Nitrate  and  Ammonium  Sulphate  as  Manures  for 

Beets.  By  P.  P.  Deherain  (Bled.  Centr.,  Ib8;3,  593— 59-1).— It  may 
not  be  important,  on  some  soils,  whether  nitrogen  be  applied  in  either 
of  those  forms,  but  the  author  has  found  a  great  difference  in  the 
results  of  their  application  on  his  experimental  field  at  Grignon,  a 
light  soil  containing  lime,  the  ammonium  salt  having  a  very  injurious 
effect  on  the  roots  if  the  soil  did  not  possess  sufficient  organic  con- 
stituents, some  plots  which  were  strongly  manured  with  ammonium 
sulphate  having  had  to  be  resown.  He  also  found  that  the  use  of  too 
strong  a  dose  of  the  nitrate  had  not  the  effect  of  increasing  the  yield 
in  proportion.  In  one  experiment,  in  1877,  400  kilos,  per  hectare 
produced  36,900  kilos,  of  roots,  testing  17"4  per  cent,  of  sugar; 
whilst  1,220  kilos,  per  hectare  yielded  but  29,800  kilos,  of  12-7  per 
cent,  sugar. 

These  results  differ  so  much  from  a  similar  series  of  experiments 
made  by  Marcker,  that  the  editor  suggests  there  may  be  some  condi- 
tions attached  to  the  experiments  which  have  escaped  notice. 

J.  F. 

Stassfurt  Salts  as  Absorbents  in  Stables.  By  M.  1\Iarckf.r 
(Bied.  Centr.,  1883,  598— 599).— The  use  of  potash  salts  in  stables  for 
the  purpose  of  absorbing  and  fixing  ammoniacal  exhalations  is 
strongly  recommended,  but  the  author  advises  care  in  their  selection, 
as  those  which  contain  much  chlorides  are  less  suitable,  being  very 
deliquescent  and  unpleasant  to  manage.  Of  the  four  cheaper  salts  : 
carnallite,  kainite,  polyhallite,  and  ki-ugite,  the  first  contains  24'3  per 
cent,  of  potassium  chloride  and  31"0  of  magnesium  chloride;  it  is 
therefore  least  suitable  of  all.  Kainite  containing  17  per  cent,  mag- 
nesium chloride  can  be  used,  but  the  author  recommends  krugite 
containing  20  per  cent,  potassium  sulphate,  and  nearly  34  per  cent, 
calcium  sulphate,  as  the  most  useful  for  the  purpose.  J.  F. 
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On  Desiccators.  By  E.  Fleischer  (Anal.  Zeitschr.,  23,  33 — 35). 
— It  is  generally  assumed  that  the  air  contained  in  a  desiccator,  after 
exposure  for  a  few  hours  to  tlie  desiccating  substance,  is  perfectly 
devoid  of  moisture.  The  author  has  made  some  experiments  with  a 
Lambrecht's  hygrometer,  and  finds  that  whilst  sulphuric  acid  after 
35  minutes  left  bat  30  per  cent,  of  the  original  amount  of  moisture, 
after  1  houi-  18  per  cent.,  and  after  105  minutes  none  at  all,  calcium 
chloride  after  2  hours  left  31  per  cent.,  after  4  hours  25  per  cent.,  and 
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after  6  hours  21  per  cent,  of  moisture.    The  author  therefore  condemns 
the  use  of  calcium  chloride  as  a  drying  substance  for  desiccators. 

0.  H. 

Detection  of  Chlorine,  Bromine,  and  Iodine.  By  F.  Jones 
(Chem.  Neivs,  48,  296). — With  regard  to  Vortmann's  process  for  the 
separation  of  chlorine,  bromine,  and  iodine  (Abstr.,  1883,  119,  1167), 
the  author  has  introduced  a  simple  plan  of  utilising  the  same  principle. 

A  small  quantity  of  the  substance  to  be  tested  is  put  in  a  test-tube 
along  with  some  manganese  dioxide  and  a  little  water.  One  drop 
only  of  dilute  sulphuric  acid  (1  in  10  of  water)  is  added  ;  a  brown 
tinge  indicates  iodine ;  boil  until  violet  vapours  cease  to  appear,  and 
repeat  the  treatment  with  one  drop  of  acid,  and  boiling  until  no  more 
iodine  vapour  appears.  Now  add  2  c.c.  of  the  dilute  sulphuric  acid 
and  boil ;  bromine,  if  present,  will  be  evolved.  Repeat  treatment 
with  1  c.c.  of  acid  and  boiling  until  all  the  bromine  is  expelled. 
Allow  residue  to  cool  completely,  then  mix  with  an  equal  volume  of 
concentrated  sulphuric  acid  and  warm  ;  if  chlorine  is  present,  it  will 
be  evolved.  D.  A.  L. 

Estimation  of  Sulphur  in  Pjrrites.  By  G.  Lunge  and  C. 
BoDEWiG  (Chem.  News,  48,  285). — Lunge  has  decided,  from  the 
results  of  experiment,  that  the  nitric  acid  used  in  the  aqua  regia 
employed  for  dissolviug  pyrites  should  not  exceed  sp.  gr.  1  •420. 
Bodewig's  process  for  "  opening  up  "  pyrites  is  as  follows : — About 
0"5  gram  of  substance  is  put  into  a  small  stoppered  flask  with  30  c.c. 
of  water ;  4  c.c.  of  bromine  are  then  added,  the  stopper  put  in,  and 
the  flask  shaken  for  five  minutes.  When  the  oxidation  is  complete, 
that  is,  when  all  the  bromine  is  dissolved  and  all  the  pulverulent 
sulphur  has  disappeared,  the  liquid  is  washed  into  a  shallow  vessel,  the 
greater  part  of  the  bromine  allowed  to  evaporate,  and  the  solution 
neutralised  with  ammonia,  but  not  so  as  to  form  a  permanent  precipi- 
tate. It  is  then  poured  into  excess  of  hot  ammonia  in  a  platinum 
capsule,  and  after  digesting  for  15  minutes  over  a  flame,  is  filtered. 
The  sulphuric  acid  is  determined  in  the  filtrate  in  the  usual  manner. 
Iron  cannot  be  determined  in  the  same  sample,  as  some  of  the  metal 
is  always  volatilised  with  the  bromine.  D.  A.  L. 

Estimation  of  Thiosulphuric  Acid.  By  G.  Brugelmann 
(Aval.  Zeitschr.,  23,  24 — 25).— The  proposed  method  consists  in  the 
oxidation  of  the  thiosulphate  by  an  excess  of  permanganate,  and  the 
estimation  of  the  suljihate  formed.  0.  H. 

Note. — The  proposal  is  neither  novel,  nor  has  it  any  advantage  over 
the  ordinary  volumetric  methods. — 0.  H. 

Volumetric  Determination  of  Ammonia.  By  H.  Beckurts 
CDingl.  polyt.  J.,  249,  426). — The  author  states  that  phenolphtha- 
le'in  cannot  be  used  as  indicator  for  the  titration  of  ammonia ;  he, 
bowever,  advocates  the  use  of  phenacetolin.  D.  B. 

Purification  of  Ammonium  Fluoride.    By  P.  T.  Austen  and 

F.  A.  WiLBER  {Chem.  News,  48,  274). — One  pf  the  most  convenient 
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methods  of  determining  silica  in  ores  is  to  expel  it  as  fluoride  by  means 
of  ammonium  fluoride  and  sulphuric  acid  or  hydrofluoric  acid  alone  ; 
but  neither  pure  hydrofluoric  acid  nor  ammonium  fluoride  can  be  pur- 
chased. The  authors  have  therefore  introduced  the  following  method 
for  their  purification.  The  ammonium  fluoride  or  hydrofluoric  acid  is 
treated  in  a  platinum  dish  with  excess  of  strong  ammonia ;  it  is  then 
filtered  direct  into  the  crucible  containing  the  ore,  through  a  folded 
filter  previously  washed  with  hydrofluoric  acid,  and  supported  in  a 
ring  of  platinum  wire.  The  liquid  is  acidified  with  sulphuric  acid, 
evaporated  to  di-yness,  and  ignited  as  usual.  D.  A.  L. 

Estimation    of   Ammonia    in    Vegetable    Extracts.     By  E. 

SCHLI.ZE  (Anal.  Zeifschr.,  23,  13 — 1C>). — It  has  been  pointed  out 
that  Schlosing's  method  is  not  applicable  in  presence  of  aspara- 
gine,  as  this  is  decomposed  with  formation  of  ammonia.  The  author 
shows,  however,  that  even  after  two  days'  contact  with  caustic  lime 
only  about  1  per  cent,  of  the  asparagine  is  decomposed,  whilst  ammonia 
salts  yield  during  that  time  the  entire  amount  of  the  ammonia  con- 
tained in  them,  and  that  therefore  even  in  fluids  comparatively  rich 
in  asparagine  the  error  is  very  small,  and  may  safely  be  neglected. 

O.  H. 
Volumetric  Determination  of  Combined  Nitrous  Acid.  By 
L.  P.  KixyicuTT  and  J.  U.  NiiF  (Chem.  News,  48,  274). — Finding  the 
old  method  for  the  determination  of  nitrous  acid  in  commercial 
samples  of  potassium  and  sodium  nitrites  unsatisfactory,  the  authors, 
after  numerous  experiments,  devised  the  following  modification  of  it. 
One  part  of  the  sample  of  nitrite  is  dissolved  in  at  least  300  parts  of 
water,  and  decinormal  potassium  permanganate  is  dropped  in  until  a 
decided  and  permanent  red  colour  is  obtained ;  two  or  three  drops  of 
dilute  sulphuric  acid  are  then  added,  and  immediately  afterwards  an 
excess  of  the  permanganate  solution.  The  liquid  is  made  strongly 
acid  with  sulphuric  acid,  heated  to  boiling,  and  the  excess  of  per- 
manganate titrated  with  decinormal  oxalic  acid.  Concordant  results 
have  been  obtained  by  this  method.  The  volumetric  method  for  the 
determination  of  sulphites  has  been  studied,  but  the  results  are  not 
sati.sfactory  either  by  the  method  described  above  or  by  iron  alum 
and  permanganate.  D.  A.  L. 

Ammonium  Ferrous  Sulphate  as  a  Reagent  for  Nitric  Acid. 
By  P.  T.  AusTEX  and  J.  C.  Chamberlain  (Amer.  Chem.  /.,  5,  209). — 
As  solutions  of  this  salt  are  quite  fit  for  use  after  standing  for  three 
months  in  a  closed  bottle,  or  for  three  weeks  in  a  loosely-covered 
beaker,  the  authors  recommend  it  for  use  in  place  of  ferrous  sulphate. 
Addition  of  about  2  per  cent,  of  sulphuric  acid  improves  its  keeping 
powers.     It  is  quite  as  delicate  a  test  as  ferrous  sulphate. 

A.  J.  G. 

Estimation  of  Phosphoric  Acid  as  Magnesium  Pyrophos- 
phate, and  the  Influence  of  Reagents  employed  in  separating 
the  Acid  from  Bases.  By  D.  Lindo  (Chem.  A^ciw,  48,  217—221  ; 
230 — 231  ;  and  239 — 243). — Pure  microcosmic  salt  is  employed  in 
this  investigation.     After  crushing  and  pressing  between  filter-papers, 
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it  can  be  preserved  in  well-ground  stoppered  bottles  for  some  time 
without  change,  although  in  time  it  loses  weight. 

In  order  to  vary  the  tests,  the  pure  salt  was  employed  in  different 
conditions,  and  test-solutions  of  various  strengths  were  used  thus  : — 
Magnesia  mixture  containing  per  c.c. — (1)  0-01.^6  gram  MgCl^, 
0-0825  NH4CI,  0-0194  NH3;  (2)  0-0312  MgCl^,  0-1650  NH^Cl,  0-0127 
NH3;  (3)  same  as  (1)  without  NS,,.  Dilute  ammonia  containing — 
(1)  6-34,  (2)  2-5-2,  (3)  1-20,  (4)  11-54  NH,  per  cent. 

Gooch's  method  of  filtration  is  employed,  the  perforated  crucible 
being  provided  with  a  plain  one  to  act  as  a  jacket.  500  c.c.  of  solu- 
tion only  were  made  at  a  time,  and  contained  7-6318  grams  of  micro- 
cosmic  salt.  For  test  experiments,  25  c.c.  of  this  solution  diluted  with 
75  c.c.  water  was  precipitated  with  12  c.c.  of  magnesia  mixture  (1), 
10  c.c.  of  ammonia  (1)  added  when  the  precipitate  had  settled,  and 
the  precipitate  was  washed  with  200  (c.c.)  of  ammonia  (3).  Modified 
test  experiments  had  the  10  c.c.  of  ammonia  (1)  added  before  instead 
of  after  precipitation  ;  this  is  not  to  be  recommended.  Over  490  expe- 
riments have  been  made,  and  the  author's  conclusions,  with  some 
average  results,  are  given  below. 

Experiments  with  solid  salt  viethod  yielded  accurate  results. 
Moderate  heat  (60°)  does  not  affect  the  accuracy  of  the  results. 
Large  excess  of  magnesia  mixture  added  gradually  never  does  harm, 
except  in  cases  mentioned  below,  and  is  even  necessary  in  pre- 
sence of  ammonium  chloride,  oxalate,  and  citrate,  but  even  moderate 
excess  added  all  at  once  causes  high  results,  thus : — P2O5  per  cent, 
found  =  100-15  with  33  magnesia  mixture  (1)  added  gradually, 
10037  with  15  c.c.  magnesia  mixture  (1)  added  all  at  once,  and  100-10 
in  tests.  The  best  method  of  adding  the  magnesia  mixture  is  from  a 
burette,  a  drop  per  second,  with  constant  stii'ring.  When  concentrated 
solutions  are  precipitated,  low  results  are  obtained  with  magnesia 
mixture  (1)  ;  this  is  owing  to  the  ammonia  present,  as  accurate  results 
are  obtained  with  mixture  (3). 


12  c.c.  Mg.  mis.  (1). 


99-86 


Test. 


100-12 


12  c.c.  Mg.  mix.  (3). 


100  -02 


Test. 


99-98 


PoOj  per  cent. 


With  neutral  magnesia  mixttire  (S),  the  precipitation  is  not  complete 
until  the  ammonia  is  added,  which  should  be  dilute  (No.  3  solution), 
and  should  be  run  in  by  drops,  stirring  constantly.  The  precipitate 
is  highly  crystalline  and  easily  washed ;  the  results  are  accurate. 
Precipitation  in  presence  of  excess  of  free  ammonia  gives  rise  to  low 
results  ;  thus,  when  a  solution  was  precipitated  containing  85  c.c.  of 
ammonia  (4),  99-63  per  cent,  was  obtained,  the  tests  averaging  100-04. 
This  is  probably  due  to  the  fact  that  the  precipitate  being  bulky, 
amorphous,  and  difiicult  to  wash,  the  washing  solution  dissolves 
more  of  it  than  in  the  case  of  crystalline  precipitates.  The  precipitate 
is  crystalline  in  presence  of  ammonium  citrate,  oxalate,  or  chloride 
(in  large  quantities),  even  when  there  is  much  free  ammonia. 
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"With  regard  to  the  solubility  of  the  precipitate  in  dilute  ammonia,  no 
measureable  difference  has  been  detected  between  the  solubility  of 
the  highly  crystalline  precipitates  and  that  of  the  more  bulky  pre- 
cipitates obtained  in  the  ordinary  te.«5t  experiments.  By  a  series  of 
experiments  it  was  found  that  precipitates  washed  with  200  c.c. 
ammonia  (2)  gare  an  average  lOO'O-i,  whilst  others  washed  with 
600  c.c.  gave  99'62.  The  difference,  0*42  per  cent.,  represents  tlie 
solvent  action  of  400  c.c.  of  ammonia  (2),  which  would  amount  to 
0"00G3  gram  of  Mg^P^OT  per  3  litres  of  this  solution.  By  direct 
quantitative  experiments  3  litres  of  ammonia  (2)  washings  gave  an 
average  of  0"0068  MgoPjOT.  From  similar  observations  with  solu- 
tion (3),  the  numbers  0"0086  gram  calculated,  0'009  gram  found, 
were  obtained.  Therefore,  in  washing  with  ammonia  (2)  0'0002,  and 
with  ammonia  (3)  0'0003  must  be  added  to  the  w^eight  of  the  pre- 
cipitate for  every  100  c.c.  employed.  Precipitation  in  the  presence  of 
ammonium  chloride,  oxalate,  and  citrate  is  generally  productive  of  low 
results,  and  that  this  is  not  wholly  due  to  the  solvent  action  of  these 
salts  on  the  precipitate  is  evident  from  the  fact  that  the  quantity  of 
magnesia  mixture  i-equired  to  counteract  the  solvent  action  of  a  given 
quantity  of  oxalate  or  citrate  will  not,  if  used  in  excess,  precipitate 
all  the  phosphoric  acid  in  presence  of  a  similar  quantity  of  oxalate 
or  citrate,  the  volumes  of  the  solutions  being  the  same  in  both 
cases.  It  is  probable,  therefore,  these  reagents  exert  an  action  which 
impedes  the  formation  of  ammonium-magnesium  phosphate,  as  will 
be  ob.served  by  comparing  some  of  the  results  in  the  tables  (p.  4U6), 
which  illustrates  the  effect  exerted  by  these  salts  on  the  results 
obtained.  When  citric  acid  is  employed,  it  is  necessary  to  ignite  the 
precipitate  strongly  to  get  rid  of  the  carbon  ;  this  causes  a  somewhat 
greater  loss  in  weight  than  when  ignited  in  the  usual  way. 

There  is  no  evidence  to  support  the  idea  that  excess  of  magnesia 
mixture  throws  down  magnesium  oxalate  or  citrate,  and  therefore 
gives  high  results. 

The  solvent  action  of  these  ammonium  salts  on  the  precipitate  is 
seen  in  the  next  table,  along  with  the  effect  of  using  exce.ss  of  mag- 
nesia mixture,  which  retards  or  even  stops  this  solvent  action. 


Wa.xhing  witli 
solution    con- 
taining 

Wasliing  with 

do.  and  20  c.c. 

Mg.  mix.  (2). 

Tests. 

V\  asliing  with 
solution    con- 
taining 
lgnn.NlI,.Ox. 

Washing  with 

do.  ami  20.  c.c. 

Mg.  mix.  (2). 

Tests. 

Washing  wiili 
eolation    con- 
taining 
2grms.Ci(FTO)3. 

Washing  with 

do.  and  20  c.c. 

Mg.  miy.  (1). 

Tests. 

98-62 

100  08 

100  06 

96-96 

100-02 

99-99 

92-67 

99-96 

100-01 

Ammonium  sulphate  gives  rise  to  slightly  high  results  ;  so  that  if 
reprecipitation  is  necessary  accurate  results  are  required  in  pre- 
sence of  this  salt.  Phosphoric  acid  can  be  .separated  by  the  oxalic 
method  quite  as  accurately  as  by  the  molybdic  method,  even  in  the 
presence  of  aluminium  and  iron,  provided  the  simple  but  necessary 
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precautions  indicated  above  are  taken.  Use  only  moderate  excess  of 
aramoninm  oxalate  for  precipitating  the  lime ;  use  citric  acid  freely 
in  presence  of  metallic  oxides ;  precipitate  with  an  excess  of  weak 
miigiiesia  mixture  added  in  the  manner  recommended,  and  when  the 
precipitate  is  settled  a  large  quantity  of  stronger  magnesia  mixture 
should  be  dropped  in,  &c. 

In  mixing  citric  acid  solutions  of  ferric  chloride  "w4th  ammonia,  the 
ammonia  should  always  be  added,  as  is  generally  done,  after  the  citric 
acid  and  iron,  for  by  doing  the  reverse  the  author  obtained  a  pre- 
cipitate deeply  stained  with  ferric  oxide  in  the  subsequent  precipitation 
of  ammonium  magnesium  phosphate.  D.  A.  L. 

Separation  of  Strontium  from  Calcium.  By  M.  D.  Siderskt 
(Chem.  Neics,  48,  2d6). — The  method  is  based  on  the  fact  that 
when  a  mixture  of  ammonium  oxalate  and  sulphate  is  added  to  a  solu- 
tion containing  strontium  and  calcium,  all  the  strontiura  is  precipi- 
tated as  sulphate,  whilst  the  calcium  is  found  as  oxalate,  or  its  pre- 
cipitation may  be  prevented  altogether  by  acidifying  the  solution  with 
hydrochloric  acid.  It  is  applied  in  the  following  manner: — Iron, 
alumina,  &c.,  ha\'ing  been  removed,  filtered  off,  &c.,  the  solution  is 
acidified  with  hydrochloric  acid,  and  precipitated  by  a  solution  con- 
taining per  litre  200  grams  of  ammonium  sulphate  and  30  grams  of 
oxalate.  The  strontium  sulphate  is  filtered  off,  and  the  calcium  is 
precipitated  as  oxalate  by  supersaturating  the  filtrate  with  ammonia. 
(Satisfactory  I'esults  have  been  obtained.  D.  A.  L. 

Qualitative  and  Quantitative  Separation  of  Bismuth  from 
Copper.  By  J.  LOw  k  {^Chem.  News,  45,  2'J6). — In  a  previous  com- 
munication, it  was  shown  that  bismuth  and  copper  were  precipitated 
from  their  solutions  by  potash  and  soda  in  the  presence  of  glycerol, 
but  that  they  were  redissolved  by  excess  of  the  precipitant.  In  this 
alkaline  solution  both  are  reduced  by  glucose  at  a  boiling  heat,  the 
copper  to  red  oxide,  the  bismuth  to  finely-divided  metal,  but  in  the 
cold  or  at  a  gentle  heat  the  copper  only  is  reduced  after  several  hours, 
whilst  the  bismuth  in  solution  remains  unchanged,  and  even  after 
several  days  only  small  quantities  of  the  metal  are  deposited.  This 
difFerence  of  behaviour  is  applied  in  the  following  manner  for  analytical 
purposes. 

A  moderately  concentrated  and  slightly  acid  solution  of  the  nitrates 
of  the  metals  in  question  is  mixed  with  a  measured  volume  of  soda 
until  a  precipitate  forms  and  the  liquid  is  alkaline ;  twice  this  volume 
of  soda  is  now  added,  and  pure  glycei'ol  stirred  in  until  the  precipitate 
is  redissolved  and  the  liquid  clear.  This  solution  is  now  mixed  with 
a  solution  of  glucose  (1  in  6  or  8  of  water)  in  quantity  sutiicient  to 
make  the  sugar  equal  to  three  or  four  times  the  joint  weight  of  the 
metals.  The  beaker  is  now  covered  over  and  left  in  a  cool  dark  place 
for  eight  to  ten  hours,  when  the  liquid  will  have  lost  its  blue  colour, 
and  all  the  copper  will  be  deposited  as  red  oxide,  from  which  the 
supernatant  liquid  is  separated.  The  copper  oxide  is  washed  first  with 
water  containing  glycerol  and  soda,  collected  on  a  weighed  filter,  well 
wa.sbed  with  water,  dried  at  100',  and  weighed.     The  alkaline  liquid 
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from  the  copper  oxide  is  boiled  in  a  porcelain  capsule,  stirring  gently, 
for  a  short  time,  and  when  cool  the  metallic  bismnth  is  filtered  on  a 
weighed  filter,  having  been  previously  washed  with  water  containing 
soda ;  it  is  then  washed,  dried,  &c.,  in  the  same  way  as  the  copper. 
The  operations  with  the  finely-divided  bismuth  should  be  conducted 
as  quickly  as  possible.  D-  A.  L. 

Analysis  of  Stannate  of  Soda.  By  P.  T.  Austen  (Amer. 
Chem.  J.,  5,  210 — 211). — The  amount  of  stannic  acid  in  this  salt  is 
usually  determined  by  adding  sulphuric  acid  to  the  hot  solution 
until  it  becomes  faintly  acid  ;  the  results  so  obtained  are  good,  but 
the  gelatinous  precipitate  is  very  troublesome  to  wash.  By  adding 
strong  nitric  acid  in  excess  and  boiliug,  the  author  finds  that  the  tin 
is  completely  precipitated  as  metastannic  acid,  and  is  much  more 
readily  washed  and  filtered  than  that  precipitated  in  the  usual 
manner.  A.  J.  G. 

Brucine  a  Test  for  Tin.  By  E.  R.  Dryer  (Chem.  News,  48, 
257). — Dissolve  O'l  gram  of  crystallised  brucine  in  1  c.c.  pure  nitric 
acid,  add  50  c.c.  water,  heat  to  boiling,  and  cool.  This  solution  gives 
a  purple  coloration  with  solutions  containing  stannous  chloride. 
Neither  zinc  chloride,  nor  nascent  hydrogen,  nor  organic  matter, 
interferes  with  the  reaction,  but  ammonium  sulphide  and  sodium 
hyposulphite  act  like  stannous  chloride.  To  test  for  tin,  dissolve  the 
mixed  sulphides  of  antimony  and  tin,  obtained  in  the  ordinary 
analytical  separation,  in  hydrochloric  acid,  evaporate,  dilute  with 
water,  and  place  a  strip  of  platinum  and  a  strip  of  zinc  in  the  solu- 
tion and  in  contact  for  several  hours ;  metallic  antimony  is  deposited 
on  the  platinum,  whilst  stannous  chloride  remains  in  solution,  and 
can  be  tested  for  with  a  few  drops  of  the  brucine  reagent.  A  distinct 
colour  has  been  obtained  with  a  drop  containing  only  0*0000025  gram 
of  stannous  chloride,  whilst  a  drop  containing  0'00002  gram  gave  a 
barely  perceptible  cloudiness  with  mercuric  chloride.  The  reagent 
must  not  be  too  dilute,  or  the  colour  will  be  pale  and  indistinct ; 
neither  must  it  be  used  in  excess,  for  then  dirty  green  is  produced 
instead  of  purple.  The  author  finds  this  test  for  tin  more  delicate, 
more  striking,  and  more  convenient  than  the  mercuric  chloride 
test.  D.  A.  L. 

Separation  of  Cobalt  from  Nickel.  By  J.  Clauk  (Chem.  Neios, 
48,  262 — 263). — The  author  has  modified  Dirvell's  process  (Abstr., 
1880,  287),  the  following  being  the  cliief  points: — Instead  of  micro- 
cosmic  salt,  ammonium  phosphate  is  found  most  suitable  for  precipi- 
tating the  cobalt ;  sodium  phosphate  may  be  used,  but  large  excess  is 
necessary,  whilst  only  a  small  amount  of  ammonium  phosphate  over 
that  required  for  precipitating  the  cobalt,  need  be  employed.  Also  it 
is  not  necessary  to  use  ammonium  cai-bonate  or  acetate,  for  ammonium 
chloride  or  sulphate,  or  nitrate,  will  do  as  well  as  the  latter,  and 
better  than  the  carbonate.  The  following  is  the  pi'ocess  : — In  ores, 
the  cobalt  and  nickel  are  precipitated  as  sulphides  in  an  acetic  acid 
solution,  great  care  being  taken  to  eliminate  manganese,  which  w^ould 
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interfere  with  the  correct  estimation  of  the  cobalt.  The  mixed  sul- 
])liides  are  ignited,  weighed,  and  dissolved  in  nitro-hydrochhnnc  acid. 
The  solution  containing  the  two  metals  is  mixed  with  ammonium 
jtliosphate  (about  five  times  the  weight  of  the  combined  cobalt  and 
nickel)  and  with  about  5  parts  of  the  hydrochloric  acid  for  every  part 
of  the  ammonium  salt,  the  mixture  is  boiled,  the  vessel  removed  from 
the  flame,  and  while  still  hot  ammonia  is  added  in  small  quantities  at 
a  time  until  the  precipitate,  at  first  formed,  is  redissolved.  The  solu- 
tion is  then  stirred  vigorously,  when  the  fine  purple  crystalline 
ammonium  cobalt-phosphate  separates  out;  10  drops  of  ammonia  are 
added,  and  the  beaker  placed  on  a  water-bath  for  a  few  minutes.  As 
soon  as  the  precipitate  settles,  it  is  filtered,  &c.,  and  weighed  as 
cobalt  pyrophosphate.  The  filtrate  is  a  clear  blue,  and  probably  con- 
tains a  small  quantity  of  cobalt,  it  is  therefore  heated  at  100°,  until 
the  nickel  begins  to  come  down.  If  there  is  cobalt  the  precipitate 
will  be  reddish,  if  not  it  will  be  green.  The  precipitate  is  dissolved 
in  hydrochloric  acid,  and  the  cobalt  determined  in  the  manner 
described.  The  nickel  is  precipitated  as  sulphide,  and  weighed  as 
oxide.  Very  good  results  have  been  obtained,  and  the  process  is 
approved  of  by  several  chemists.  The  metals  may  be  present  as 
nitrates,  chlorides,  or  sulphates,  and  nitric  or  sulphuric  acid  may  be 
used  instead  of  hydrochloric.  D.  A.  L. 

Volumetric  Determination  of  Manganese.  By  G.  C.  Stone 
(Chem.  News,  48,  273). — This  paper  is  a  reply  to  Macintosh's  criti- 
cisms (this  vol.,  220)  on  the  existence  of  a  precipitate  of  the  com- 
position lOMnOojMnO.  The  author  points  out  that  his  process 
referred  to  the  analysis  of  spiegeleisen,  and  that  Macintosh  ignores 
the  probable  influence  of  thje  hydrocarbons  derived  from  the  carbon  in 
the  Spiegel.  The  author's  method  of  analysis  is :  0'5  gram  of  spiegel 
is  dissolved  by  boiling  in  40  c.c.  nitric  acid  (l"42  sp.  gr.),  excess  of 
potassium  chlorate  gradually  added,  the  whole  cooled,  filtered  through 
asbestos,  and  the  precipitate  washed.  The  precipitate  and  asbestos 
are  added  to  excess  of  standard  oxalic  acid  (8  to  8"5  grams  per  litre), 
sulphuric  acid  is  poured  in,  the  whole  heated  until  dissolved,  and  the 
excess  of  oxalic  acid  titrated  by  permanganate  (3  grams  per  litre). 
The  results  were  in  favour  of  the  formula  10MnO2,MnO,  as  against 
MnO:.  Similar  experiments  show  that  the  author's  modification 
(see  above)  of  Williams's  method  is  better  than  the  original.  The 
author  has  not  found  any  appreciable  difference  in  the  results, 
whether  he  works  with  his  method  of  adding  the  chlorate  or  that 
recommended  by  Macintosh  (loc.  cit.).  Neither  does  he  recognise  the 
importauce  of  the  cooling  for  some  time  after  the  precipitation  with 
chlorate.  Finally,  he  considei"s  that  his  present  experiments  confirm 
his  original  conclusions  with  regard  to  the  spiegeleisen  precipitate. 

D.  A.  L. 

Titration  of  Organic  Matter  in  Potable  Waters,  by  Means 
of  Permanganate.  13y  A.  li.  Leeds  (Anal.  Zeltschr.,  23,  17—21). 
— A  few  experiments  are  quoted,  showing  that  on  boiling  standard 
permanganate  in   alkaline   solution   (Schulze-Trommsdorf's  method) 
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the  permanganate  undergoes  an  appreciable  amount  of  decomposi- 
tion, thus  yielding  indications  of  organic  matter,  which  are  beyond 
the  amounts  present,  whilst  no  such  decomposition  takes  jilace  on 
boiling  an  acid  solution  (Kubel-Tieman's  method).  The  latter  mode 
of  procedure  is  therefore  recommended.  0.  H. 

Investigation  of  Petroleum.  By  F.  Beilstein  (Dingl.  polyt.  J., 
250,  169).- — -Although  the  forms  of  apparatas  invented  by  Abel, 
Engler,  and  others,  for  the  purpose  of  ascertaining  the  flashing  point 
of  petroleum,  give  concordant  results  in  trained  hands,  it  is  neces- 
sary in  constructing  them  to  adhere  strictly  to  the  same  form  of 
apparatus,  as  a  slight  deviation  influences  the  results  to  a  considerable 
extent.  The  results  obtained  with  the  apparatus  introduced  by 
Liebermann  aiid  Stoddard  vary  with  the  size  of  the  apparatus  and  the 
mode  of  applying  the  igniting  flame. 

The  author  recommends  the  following  form  of  apparatus.  It  con- 
sists of  a  glass  cylinder  35  mm.  in  diameter  and  175  mm.  long,  marked 
at  a  distance  of  70  and  140  mm.  from  the  bottom  with  a  divisional 
line.  The  cylinder  is  filled  to  the  bottom  line  with  oil.  Air  is 
admitted  through  a  small  brass  tube,  which  dips  into  the  oil  and  is 
bent  round  the  cylinder,  its  end  being  provided  with  a  rose-jet.  The 
bulb  of  the  thermometer  is  immersed  into  the  middle  of  the  oil 
column.  At  intervals  of  every  degree  of  temperature  air  is  forced 
through  the  liquid  at  a  rate  sufficient  to  raise  the  foam  to  the  top 
line,  a  light  being  applied  at  the  same  time  to  test  the  flashing  point. 
The  results  are  said  to  be  5"  higher  than  those  obtained  with  Engler's 
apparatus. 

The  author  states  that  the  flashing  point  of  petroleum  determines 
only  its  degree  of  inflammability,  and  not  the  burning  properties  of 
the  oil.  This  can  be  tested  only  by  subjecting  the  oil  to  fractional 
distillation.  American  petroleum  should  not  yield  more  than  5  per 
cent,  of  distillate  under  150°,  and  not  more  than  15  per  cent,  of 
heavy  oil  boiling  above  270°.  Caucasian  petroleum  contains  the 
hydrogen  addition-products,  d^zn,  of  the  aromatic  hydrocarbons  : 
hence  it  has  a  higher  density  and  greater  illuminating  power  than. 
American  petroleum.  D.  B. 

Estimation  of  Sulphur  in  Organic  Compounds.     By  E.  H. 

Keiser  (Amer.  Chem.  J.,  5,  207 — 208). — The  author  obtains  very 
accurate  results  by  the  following  modification  of  Liebig's  method  for 
the  estimation  of  sulphur  in  non- volatile  compounds  : — 10  grams  of 
potash  is  fused  in  a  silver  crucible,  allowed  to  cool,  the  weighed  sub- 
stance (O'l — 0'3  gram)  added,  the  crucible  heated  until  the  contents 
have  become  thoroughly  mixed ;  1  gram  of  potassium  nitrate  is  then 
added,  and  the  heating  continued  until  the  mass  has  become  clear. 
When  cold  the  fused  mass  is  dissolved  in  water,  neutralised  with 
hydrochloric  acid,  and  diluted  to  f — 1  litre,  when  all  silver  taken  up 
from  the  crucible  during  the  fusion  is  precipitated.  This  is  filtered 
off,  and  the  sulphuric  acid  in  the  filtrate  determined  in  the  usual  way, 
by  precipitation  with  barium  chloride.  The  barium  sulphate  does  not 
need  reprecipitation.  A.  J.  G. 
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Potassium  Ferrocyamide  Production.  By  K.  Zulkowsky 
(Liiii/l.  polyt.  J.,  249,  IGS — 178). — Tlie  author  gives  a  rapid  and 
adequate  method  for  the  examination  of  the  fused  product  in  making 
ferrocyanide.  As  is  well  known,  the  ferrocyanide  is  first  pi'oducecl 
on  the  addition  of  water  to  the  fused  mass  ;  in  the  solution  obtained, 
other  cyanides  are  present  in  small  quantity  along  with  sulphides, 
potassium  carbonate,  (fee.  In  a  manufactory,  the  author  found  a 
method  in  use  for  estimating  ferrocyanide  which  has  not  before  been 
published  ;  it  is  founded  on  the  known  reaction  between  potassium 
ferrocyanide  and  a  soluble  zinc  salt.  The  author  has  investigated  the 
process  and  de^'ised  a  satisfactory  method  of  working  it.  A  standard 
zinc  sulphate  solution  is  acidified  with  dilute  sulphuric  acid,  and  the 
filtered  ferrocyanide  is  run  in  from  a  burette  until  a  slight  excess  has 
been  added ;  this  is  ascertained  by  carefully  placing  a  drop  of  the 
mixed  solutions  on  filter-paper,  and  then  placing  near  a  drop  of  dilute 
ferric  chloride  solution,  care  being  taken  that  no  portion  of  the  zinc 
precipitate  is  touched  with  the  chloride  solution.  Adding  the  zinc 
solution  to  the  potassium  ferrocyanide  is  not  satisfactory.  Too  much 
sulphuric  acid  diminishes  somewhat  the  amount  of  ferrocyanide 
required  for  a  given  amount  of  zinc  solution.  When  the  acidified 
zinc  solution  is  heated  to  boiling  variations  in  the  amount  of  sul- 
phuric acid  no  longer  have  any  influence,  the  zinc  precipitate  is  pul- 
verulent, so  that  more  care  is  required  in  applying  the  ferric  chloride. 
The  following  equation  represents  the  process  : — 

10ZnSO4  +  7K4FCy6  =  IOK2SO4  +  (SZnaFeCye  +  2K4reCy6). 

Thiocynnaies. — Although  a  portion  of  the  thiocyanate  in  the  solu- 
tion is  probably  formed  during  the  lixiviation,  the  amount  found  is 
usually  returned  as  being  present  in  the  fused  product.  To  estimate 
this,  a  measured  volume  of  the  solution  is  treated  with  a  large  excess 
of  aqueous  sulphurous  acid,  and  allowed  to  stand  about  a  day.  Sul- 
phur and  a  brown  mass,  produced  by  the  decomposition  of  hydro- 
cyanic acid,  separate  out.  The  acid  liquid  is  neutralised  with  zinc 
oxide,  and  zinc  sulphate  is  added  to  precipitate  the  ferrocyanide. 
The  filtate  is  concentrated,  treated  with  aqueous  sulphurous  acid  and 
suflBcient  copper  sulphate  to  pi'oduce  a  distinctly  green  colour.  The 
white  precipitate  is  heated  Avith  sulphur  in  a  current  of  hydrogen. 

J.  T. 

Wine  Examination.  (Binrjl.  pohjt.  J.,  249,  311 — 312.) — Accord- 
ing to  S.  Kilicsan,  not  only  young  wines  but  old  and  well  kept  wines 
contain  ammonia  ;  in  six  samples  from  0'U0o7 — 0*0113  per  cent,  was 
found.  Formic  acid  can  often  be  detected  in  the  distillate  from 
unsulphured  wines.  Since  the  precipitate  produced  in  a  wine  distil- 
late by  silver  nitrate  contains  carbon,  probably  from  the  presence  of 
organic  acids,  Kilicsan  considers  Wartha's  process  for  the  detection  of 
sulphurous  acid  in  wines  to  be  untrustworthy. 

J.  Nessler  and  M.  Barth  give  a  method  for  estimating  free  tartaric 
acid  in  wine  as  an  improvement  of  the  original  Berthelot-Fleurieu's 
process.  50  c.c.  of  wine  are  evaporated  to  thin  syrup,  this  is  well  shaken 
■with  70  c.c.  of  9G  per  cent,  alcohol,  and  allowed  to  stand  four  hours  in 
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a  cool  place,  to  permit  the  tartrate  to  settle  out.  The  precipitate  is 
separated,  and  its  acidity  reckoned  as  tartrate.  The  filtrate  is  freed 
from  alcohol,  and  0'.5  c.c.  of  acidified  20  per  cent,  solution  of  potassium 
acetate  is  stirred  into  the  syrupy  residue,  and  the  newly  formed 
tartrate  is  estimated  as  before.  But  this  method  fails  in  case  of  wines 
strongly  plastered,  although  negative  values  cannot  be  obtained,  as 
are  sometimes  got  by  the  older  method. 

For  the  estimation  of  sugar  by  Fehling's  solution,  the  tannin  must 
first  be  removed  by  lead  acetate,  the  excess  of  lead  being  re- 
moved by  sodium  carbonate.  Ordinary  fully  fermented  wine  usually 
contains  under  O'l  per  cent,  sugar,  and  may  be  decolorised  by  a 
small  quantity  of  animal  charcoal ;  after  rendering  it  alkaline  with 
a  little  caustic  alkali  or  carbonate,  5  c.c.  is  warmed  with  2  c.c. 
Fehling,  in  a  water-bath.  If  the  blue  colour  completely  disappears 
the  wine  contains  over  0"2  per  cent,  sugar.  If  the  blue  colour  persists 
5  c.c.  more  wine  may  be  added,  and  the  warming  repeated.  In  this 
way  an  approximation  to  the  amount  of  sugar  may  be  made. 

J.  T. 

Detection  of  the  Colouring  Matter  of  Campechy  Wood  in 
Wine.  By  Boxi  (Bied.  Cenfr.,  188o,  854).— Decompose  with  milk  of 
lime,  filter,  dilute,  add  sulphuric  acid  until  the  liquid  begins  to  appear 
red,  then  pour  in  absolute  alcohol  and  filter.  The  addition  of  ammo- 
nium molybdate  changes  the  colour  into  purple-red  if  the  wine  has 
been  adulterated.  E.  W.   P. 

Detection  of  Artificial  Colouring  Matters  in  Wine.    By  P. 

Pastrovitch  (Bied.  Centr.,  1883,  865). — Magenta  is  not  decolorised  by 
manganese  peroxide,  but  the  juice  of  bilberries,  elderberries,  red  and 
blue  woods,  cochineal,  and  orseille  are  all  altered  in  colour ;  cochineal 
is  decolorised,  but  the  red  in  wines  are  changed  to  brown-yellow. 

E.  W.  P. 

Sugar  Analysis.  {Bingl.polyt.  J.,  250,  133 — 136.) — According  to 
Vivien,  it  is  difficult  to  estimate  the  glucose  in  sugar  when  the  quan- 
tity is  less  than  0"!  per  cent.  The  following  coJorimetric  method  is 
recommended  : — 10  grams  of  sugar  are  dissolved  in  200  c.c.  water, 
treated  with  10  mgrms.  glucose,  and  boiled.  If  after  allowing  the 
mixture  to  settle  the  supernatant  fluid  is  decolorised,  and  a  red  pre- 
cipitate formed,  the  sugar  contains  at  least  0"!  per  cent,  of  glucose. 
If  no  decolorisation  occurs  the  change  on  raising  the  mixture  to 
boiling  is  compared  with  ten  solutions  of  glucose  similarly  treated, 
containing  1 — 9  mgrms.  glucose.  Zulkowsky  states  that  the  optical 
examination  of  a  mixture  of  cane-  and  invert-sugar  is  adapted  only  to 
cases  in  which  the  quantity  of  invert-sugar  predominates,  as  the 
specific  rotatory  power  of  this  sugar  is  so  small  that  the  unavoidable 
errors  of  observation  give  rise  to  serious  differences.  Clerget's 
formula  R  =  100  (D  +  D^)  :  144  —O'bf,  recommended  by  Reichardt 
and  Bittmann  for  the  estimation  of  cane-sugar  in  molasses,  &c.,  gives 
inaccurate  results  when  the  quantity  of  invert-sugar  is  large,  as  then 
the  temperature  must  be  taken  into  account  both  before  and  after 
inversion. 

The  values  for  the  quantity  of  invert-sugar  in  100  c.c.  of  solution 
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for  various  temperatnres  are  based  on  the  observations  of  Tuchschmied, 
■who  found  that  17'21  grams  of  invert-sugar  obtained  from  IG'35  grams 
of  sucrose  dissolved  to  100  c.c.,  exert  an  optical  action  of  —  (44"16  — 
0'506f)°  Soleil.  Zulkowsky  has  accordingly  calculated  the  quantities 
of  invert-sugar,  corresponding  with  1°  of  saccharimeter  for  the  tem- 
peratures of  15 — 22°.  The  following  table  illustrates  the  results 
obtained : — 


Grams  invert-sugar  contained  in  100  c.c.  solution  bj  tbe 

Temperature 
observed. 

optical  action  of 

1°  Soleil. 

1°  Yentzke. 

1°  Wild. 

15° 

0  -4706 

0-7506 

2-1676 

16 

0 

4772 

0  -7612 

2-1983 

17 

0 

4839 

0-7719 

2-2292 

17-5 

0 

4875 

0-7776 

2  -2456 

18 

0 

4910 

0-7832 

2-2616 

19 

0 

4981 

0-7945 

2  -2944 

20 

0 

5056 

0-8(>64 

2  3287 

21 

0 

5133 

0-8187 

2-3642 

22 

0-5210 

0-8311 

2  -3992 

For  the  determination  of  invert-sugar  and  cane-sugar,  Zulkowsky 
first  determines  the  amount  of  sucrose  by  polarisation,  then  the  quan- 
tity of  invert-sugar.  His  method  is  described  in  detail  in  the  original 
paper.  D.  B. 

Clerget's  Method  of  Sugar  Analysis  by  Inversion.  By  A. 
J.  KiXG  {Chem.  News,  48,  229). — In  using  this  method  for  deter- 
mining the  amount  of  cane-sugar  in  a  mixture  already  containing 
invert-sugar,  attention  is  called  to  the  importance  of  taking  the  read- 
ing of  the  polariscope  both  before  and  after  the  inversion  at  the  same 
temperature ;  for  the  rotatory  power  of  invert-sugar  varies  with  the 
temperature,  a  factor  which  should  remain  constant  if  the  true  value 
of  the  cane-sugar  is  to  be  found  by  this  method  (comp.  ibid.,  45, 
148).  D.  A.  L. 

Estimation  of  Phenol  in  Commercial  Carbolic  Acid.  By 
Klkixert  (Aiial.  Zeitscltr.,  23,  1 — 13). — The  author  has  compared  the 
results  of  estimating  phenol  by  Koppeschaar's  method  (titration  by 
means  of  standard  bromine  solution)  and  by  fractional  distillation. 
He  finds  that  they  in  nowi.se  agree,  the  bromine  titration  yielding 
figures  which  are  far  higher  than  the  quantity  of  phenol  which  can  be 
present.  All  samples  which  he  examined  yielded  but  a  very  small 
proportion  of  products  volatile  between  150°  and  200°,  phenol  distil- 
ling between  those  temperatures.  Between  200°  and  250°  the  largest 
fractions  are  obtained,  practically  devoid  of  phenol,  and  yet  giving 
copious  bromine  precipitates.  Even  at  temperatures  higher  than  250° 
distillates  are  obtained,  which  give  the  bromine  reaction,  but  do  not 
show  the  well-known  phenol  indications  with  ferric  chloride,  hypo- 
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chlorite,  or  fir-wood  and  hydrochloric  acid.  Kleinert  therefore  con- 
clndes  that  Koppeschaar's  method  is  not  applicable  for  the  valuation 
of  commercial  carbolic  acid.  0.  H. 

Estimation  of  Tartaric  Acid  in  Wine.  By  R.  Katsek  (Anal. 
Zeitschr.,  23,  28 — "29). — For  this  purpose  Berthelot's  method,  con- 
sisting in  the  separation  of  the  acid  in  the  form  of  acid  potassium 
tartrate  and  titration  of  the  latter  with  normal  alkali,  is  usually 
employed  ;  but  in  addition  to  other  sources  of  error  which  have  often 
been  pointed  out,  this  method  in\-olves  the  separation  of  the  calcium 
present  in  the  form  of  calcium  tartrate,  which,  of  course,  is  neutral  to 
normal  alkali.  In  a  number  of  determinations  of  the  lime  contained 
in  the  precipitate,  the  error  involved  was  found  to  vary  from  0"2 — 
0'6  per  cent,  of  tartaric  acid,  and  in  several  instances  was  larger  than 
the  total  amount  of  tartaric  acid  calculated  from  the  acidity  only.  The 
error  is  the  greater  the  older  the  wine  and  the  smaller  the  percentage 
of  tartaric  acid.  The  amount  of  lime  has  therefore  to  be  determined, 
and  an  equivalent  quantity  of  tartaric  acid  to  be  added  to  that  found 
acidimetrically  by  Berthelot's  method.  0.  H. 

Examination  of  Pats.  By  E.  Valexta  (Blngl.  -polijt.  J.,  249, 
270 — 273). — The  author  has  examined  a  series  of  fats  by  a  method 
proposed  by  J.  Kottstorfer,  for  the  detection  of  foreign  fats  in  butter. 
The  fat  to  be  examined,  if  necessary,  is  filtered  whilst  warm,  and  a 
weighed  portion  is  saponified  with  standard  alcoholic  solution  of 
potash.  After  warming  on  the  water-bath  about  15  minutes,  the 
excess  of  potash  is  titrated  by  half  normal  hj'drochloric  acid,  using 
phenolphthalein  as  indicator.  Pure  butter  fat  requires  per  gram 
about  227  mgrms,  of  potassium  hydroxide  for  saponification,  whilst 
many  fats  used  for  adulteration,  such  as  suet,  lard,  bacon  fat,  mutton 
fat,  rape  oil,  olive  oil,  oleomargarine,  poppy  oil,  and  walrus  oil,  require 
about  197 — 198  mgrms.  The  author  has  examined  both  animal  and 
vegetable  fats.  Some  of  the  results  obtained  tend  to  throw  doubt  on 
the  suitability  of  the  method  for  butter  testing,  whilst  in  other  cases 
the  nature  of  single  fats  can  be  ascertained,  and  adultei'ation  can  be 
detected  quantitatively  if  somewhat  considerable.  The  results 
obtained  are  given  in  tabular  form.  Palm-kernel  oil  with  247  mgi'ms., 
and  cocoa-nut  oil  with  257 — 268  mgrms.,  are  much  higher  than  any 
others  of  the  list,  excepting  cod-liver  oil  with  213  mgrms.  Cocoa-nut 
oil  contains  not  inconsiderable  quantities  of  laurine  and  myristic  acids, 
also  small  quantities  of  caprylic  acid,  &c.  These  acids  contain  much 
less  carbon  in  the  molecule  than  do  palmitic,  stearic,  and  oleic  acids, 
hence  the  high  saponifying  value  of  this  fat.  Apricot-kernel  oil,  oil 
of  sweet  almonds,  oil  of  bitter  almonds,  arachis  oil,  cotton-seed  oil, 
olive  oil,  sesame  oil,  average  193  mgrms.  Pumpkin-seed  oil,  oil-cake 
oil,  rape  oil  (Hungarian  product),  average  188' 1  mgrms.  Rape  oil, 
mustard-seed  oil,  and  castor-oil  average  177'1  mgrms.  American 
bone-fat,  goose-fat,  pig-fat,  average  191 — 196.  J.  T. 

Iodine  in  Cod-liver  Oil.  By  E.  C.  C.  Stanford  (Chem.  News, 
48,    233). — Various    authorities    have    published  results  at    various 
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times  in  which  cod-liver  oil  is  said  to  contain  from  0'487  to  0"0295 
pel*  cent,  of  iodine,  and  in  Garrod's  Materia  Medica  it  is  stated  to 
contain  006  per  cent.  If  such  -were  the  case,  cod-liver  oil  would  be 
one  of  the  richest  sources  of  iodine,  which  the  author  considers  im- 
probable. Bird  {Pharm.  J.  Trans.  [2],  1,  546)  published  results  of 
six  analyses  of  cod-liver  oils,  four  from  Norway  averao-iug  0"001355 
per  cent,  iodine,  and  two  from  Newfoundland  with  0"0U0993  per  cent. 
The  author  has  now  made  some  determinations  by  a  process  which  he 
has  employed  daily  for  many  years  in  estimating  small  quantities  of 
iodine,  and  by  Avhich  -a-soWo  P^^'t  ^f  iodine  is  easily  detected  and 
measured,  and  up  to  yooVoo  P^^'*  accurately  estimated.  6000  grains 
of  oil  are  saponitied  with  1000  grains  pure  caustic  soda,  then  car- 
bonised in  a  porcelain  crucible,  the  resulting  charcoal  is  treated  with 
water,  and  the  solution  made  up  to  5000  grains  measure.  500  grains 
of  this  solution  are  treated  with  100  grains  measure  of  carbon  bisul- 
phide, and  about  three  drops  of  nitrosulphuric  acid — sulphuric  acid, 
sp.  gr.  1'843,  saturated  with  gaseous  nitrous  anhydride — dropped  in. 
The  testings  are  performed  in  lai-ge  even  tubes,  and  the  colour  pro- 
duced compared  with  graduated  standard  solutions  of  potassium 
iodide,  treated  in  the  same  manner.  The  results  of  the  analyses  of 
several  samples  of  cod-liver  oil  and  some  other  substances  are  as 
follows  : — 

Per  cent,  iodine. 

Cod-liver  oil,  pale    0-000410 

„  Norway 0-000434 

„  Carr  and  Sous 0-000276 

English 0-000138 

Newfoundland 0-000315 

Light  brown  cod-liver  oil   0-000360 

Cod  liver,  fresh    0-000817 

*Cod-liver  oil,  dragees 0-056366 

Oil   vomited    by  the    fulmar,    a  bird  of 

St.  Kilda 0-000095 

tFresh  cod-fish,  0-00016     dry  =     0-000829 

t Scotch  herring,  salted     000065 

t  „  brine 0-00012 

Whale  oil,  cold  drawn 0-00001 

Bottlenose  oil,  cold  drawn O'OOOIO 

Seal  oil,  cold  drawn    0  00005 

To  analyse  kelp,  100  grains  are  treated  twice  with  four  ounces  of 
hot  water,  the  residue  is  washed,  and  the  solution  made  up  to  5000 
grains ;  500  grains  of  this  are  treated  with  carbon  bisulphide,  &c.,  as 
described  above.  In  the  actual  testing,  the  author  never  operates  on 
a  solution  containing  more  than  one-tenth  of  a  grain  of  iodine  ;  for  if 
this  quantity  is  exceeded,  the  solution  is  diluted  before  testing.  Sea- 
weeds or  organic    mattrials   are   first  carbonised  previous   to  being 

•  Made  of  cod  liver  from  which  the  oil  is  removed ;  for  analysis  1000  grains 
were  saponified  with  200  grains  of  caustic  soda. 

t  In  tliese  cases  5000  grains  were  treated  with  500  grains  of  caustic  soda.  Otlier 
analyses  were  conducted  as  described  above. 
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treated  as  described.  Carbonising  is  preferable  to  burning  to  asb, 
because  all  the  iodine  is  retained  and  the  salts  are  easily  extracted, 
whilst  burning  to  ash  causes  loss  of  iodine  and  frequently  leaves  a 
fused  mass.  For  testing  the  free  iodine,  carbon  bisulphide  is  far 
preferable  to  starch,  inasmuch  as  the  latter  is  liable  to  change,  is  in 
many  cases  untrustworthy,  and  gives  turbid  solutions  with  the  colour 
distributed  throughout ;  whilst  the  former  does  not  change,  is  quite 
trustworthy,  the  solutions  are  clear,  and  the  colour  is  concentrated  at 
the  bottom  of  the  tube.  The  author  recovers  the  iodine  from  the 
bisulphide  by  means  of  zinc  in  the  presence  of  water.  D.  A.  L. 

Examination    of  Beeswax.      By   Hubl  (Dingl.  poh/t  J.,  249, 

338 — 342).  —  Along  with  physical  examination,  F.  Becker's  sapo- 
nifying test  is  of  value.  This  test  is  given  as  Kottstorfer's  butter 
test  (see  Abstr.,  p.  504).  According  to  Becker,  1  gram  beeswax 
requires  97  to  107  mgrm.  potassium  hydroxide  for  complete  saponi- 
fication. By  mixing  various  waxy  substances,  impure  beeswax  can 
be  made  to  give  the  same  number.  This  difficulty  can  be  overcome 
by  ascertaining  not  only  the  total  amount  of  potash  required  for  com- 
plete saponification,  but  also  that  required  to  saturate  the  free  acid 
(cerotic  acid)  present.  Two  numbers  are  thus  obtained,  which  bear 
the  constant  relation  of  1 :  3"7,  as  determined  in  about  20  samples  of 
yellow  wax.  About  4  grams  wax  is  ti-eated  with  20  c.c.  neutral  95  per 
cent,  alcohol,  heated  to  fusion,  and  titrated  with  alcoholic  potash 
solution,  phenol phthale'in  being  used  as  indicator.  When  the  first 
number  has  been  obtained,  20  c.c.  potash  solution  are  added,  and  the 
excess  titrated  with  half  noi'mal  hydrochloric  acid.  For  the  acid  in 
1  gram  wax  about  19  to  21  mgrm.  KHO  are  required,  and  for  the 
saponification  73  to  76  more  ai-e  required.  The  proportion  varies 
between  1 : 3'6  and  1  :  3"8,  and  the  total  potassium  hydroxide  used  is 
92  to  97  mgrm.  The  author  designates  the  numbers  thus  obtained  as 
acid  number,  ether  number,  and  saponifying  number  respectively. 
Wax  substitutes  give  very  different  values  for  these  numbers,  as  the 
following  average  results  show  : — • 


Substance. 


Japan  wax  

Carnauba  wax  . . . . 

Tallow   

Stearic  acid 

Eesin 

Neutral  substances 

Paraffin 

Ceresiue 

Yellow  beeswax  .  . . 


Acid 
number. 


Ether 
number. 


20 

4 

4 

195 

110 

0 

20 


200 

75 

176 

0 

1-6 

0 
75 


Saponifying 
number. 


220 
79 
180 
195 
112 

0 

95 


Proportion 
ether :  acid. 


10 
19 
44 
0  :  195 
0  015 

0 

3-75 


Hence  if  the  saponifying  number  falls  below  92  with  a  proper  pro- 
portion, the  wax  is  adulterated  with  an  inert  substance  (i.e.,  paraffin). 
If  the  proportion  be  greater  than  3'8,  an  addition  of  Japan  or  car- 
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natiba  wax  or  tallow  is  probable.  If  the  acid  number  be  low,  Japan 
wax  is  excluded,  and  of  the  remaining  two  tlie  ether  number  will 
determine  which  has  been  used.  If  the  proportion  be  below  SG, 
stearic  acid  or  resin  has  probably  been  added.  It  is  also  clear  that 
the  simultaneous  presence  of  an  active  and  an  inactive  substance  may 
be  detected  by  the  figures  obtained.  The  subject  is  being  further 
investigated.  J.  T. 

Estimation  of  Urea.  ByW.  H.  Gkeene  (Compt.  rend.,  97,  1141 
— 1142). — A  tube  of  20 — 25  c.c.  capacity,  closed  at  one  end  and 
graduated,  is  sealed  on  to  the  upper  part  of  a  flask  of  about  50  c.c. 
capacity,  with  a  side  tubulus.  The  flask  and  tube  are  completelv 
filled  with  sodium  hypobromite  solution,  and  the  urine  to  be  examined 
is  slow]}-  introduced  into  the  middle  of  the  flask  by  means  of  a  gra- 
duated pipette  with  a  narrow  curved  end.  When  the  evolution  of 
gas  ceases,  a  funnel  tube  is  attached  by  means  of  the  tubulus,  hypo- 
bromite solution  is  poured  into  it  until  the  levels  in  the  funnel  tube 
and  the  graduated  tube  coincide,  and  the  volume  of  the  gas  is  read 
off.  Instead  of  using  the  side  tube,  the  apparatus,  with  the  tubulus 
open,  may  be  immersed  in  a  vessel  of  water  until  the  level  of  the 
water  coincides  Avith  that  of  the  hypobromite.  As  a  control,  a  similar 
experiment  may  be  made  with  a  standard  solution  of  urea. 

C.  H.  B. 

Separation  and  Estimation  of  Digitalin,  Digitalein,  and 
Digitin.  By  R.  Palm  (Anal.  Zeifschr.,  23,  22— 23).— The  German 
method  of  separating  digitalin  from  the  other  alkaloids  occurring  in 
Diijitnlis  purpurea  is  based  on  the  precipitation  of  that  alkaloid  by 
means  of  tannin ;  the  French  method  on  the  insolubility  of  digitalin 
and  digitin  in  water,  digitalein  being  readily  soluble. 

Both  methods  are  troublesome  and  demand  much  time.  The  author 
exti-acts  the  powdered  herb  with  water,  filters  the  solution  through 
animal  charcoal  until  it  is  colourless,  and  precipitates  the  organic 
acids  with  neutral  plumbic  acetate.  A  solution  of  lead  acetate  and 
alcoholic  ammonia  is  then  added  to  the  filtrate  as  long  as  a  precipitate 
is  produced.  This  contains  all  the  alkaloids  and  is  washed  with 
water,  and  decomposed  wdth  hydrogen  sulphide.  The  solution,  sepa- 
rated from  the  precipitate,  contains  all  the  digitalein,  the  precipitate 
consisting  of  plumbic  sulphide,  digitalin,  and  digitin.  The  digitalin 
is  cxti-acted  from  the  dried  residue  by  chloroform,  and  digitin  with 
alcohol.  0.  H. 

Valuation  of  Indigo.  By  C.  H.  Wolff  {Anal.  Zeitschr.,  23,  29 
— 32). — The  author  has  previously  described  (Anal.  Zeitschr.,  17, 
310)  a  method  of  estimating  the  percentage  of  indigotin  in  com- 
mercial indigo  by  means  of  quantitative  spectrum  analysis,  as  intro- 
duced by  Vierordt.  He  then  employed  a  standard  solution  made 
from  indigotin,  which  had  been  prepared  by  Trommsdorff.  The  arti- 
ficial preparation  of  indigotin  by  Bacytr's  process  has  now  furnished 
the  means  of  obtaining  the  colouring  matter  in  a  state  of  perfect 
purity,  and  Wolff  has  compared  this  with  samples  of  indigotin  pre- 
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pared  by  various  manufacturers  and  also  with  commercial  indigos, 
when  the  following  results  were  obtained  : — 

Indigotin,  Baeyer    100-00  per  cent. 

Trommsdorff 91-58 

,,  sublimated,  Schuchardt  , .  83-41 

Wolff 82-45 

]]  Vierordt 81-95 

,,  crys.  Schuchardt 79-08 

Indigo,  Java     72-42 

„       Bengal,  best   63-97 

,,        medium 60-47 

tbird  quality 20-94 

„       Guatemala 50-70 

„       Madras    23-10 

.,       Manilla    9-41 

0.  H. 


Technical   Chemistry. 


Antiseptic  Action  of  Carbonic  Anhydride.  By  H.  Kolbe 
(J.  vr.  Chern.  [2],  28,  61 — 62). — The  author  has  pointed  out  that 
carbonic  anhydride  is  an  excellent  means  for  preventing  the  putre- 
faction of  meat  (Abstr.,  1883,  395).  This  was  observed  by  Hermb- 
stadt  in  1791.  H.  B. 

Illuminating  Gas  and  Gas  Engines.  By  F.  Fischer  (Dingl. 
polyt.  J.,  249,  178 — 182). — A  sample  of  Hanover  gas,  analysed  by  a 
method  described,  was  found  to  contain 

Benzene 069 

Propylene   0-37 

Acetylene    2-11 

Methane 37-55 

Hydrogen    46-27 

Carbonic  oxide   11-19 

Carbonic  anhydride 0-81 

Oxygen   trace 

Kitrogen   I'Ol 

100-00 

When  this  gas  was  used  to  drive  a  6  horse- power  Otto's  gas  engine, 
the  waste  gases  were  foimd  to  contain  6-0  to  7-7  per  cent,  of  carbonic 
anhydride,  and  9-9  per  cent,  of  oxygen.  When  the  engine  was  running 
without  load,  the  waste  gases  contained  2-4  per  cent,  carbonic  anhy- 
drine,  and  17*2  per  cent,  oxygen.     The  temperatui-e  was  about  400°  C. 
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An  engine  driven  by  petroleum  gas  gave  waste  gases  with  9 "4  per 
cent,  carbonic  anhydride,  and  5'1  per  cent,  oxygen;  some  little  petro- 
leum was  carried  over  unconsumed.  The  temperature  was  253"  C.  in 
this  case,  and  when  running  light,  the  temperature  was  130'  C.  with 
6"0  per  cent,  carbonic  anhydride,  and  11'4!  per  cent,  oxygen  in  the 
waste  gas.  Evidently  the  gas  engine  works  with  twice  as  much  air 
as  is  necessary,  and  when  running  light,  with  three  or  four  times  as 
much.  Hence  much  poorer  gas  can  be  employed  by  properly  adjusting 
the  amount  of  air  supplied,  and  probably  even  generator  gas  may  be 
used. 

E.  Grabau  shows  that  the  cost  of  steam  driving  per  horse-power 
per  hour  varies  from  3"4  to  81  pfennige,  whilst  the  price  of  gas 
driving  varies  from  4'3  to  12"55  pfennige,  according  as  gas  varies 
from  3  to  14  pfennige  per  cubic  metre.  J.  T. 

Retort  Furnaces  with  Gaseous  Fuel.  By  F.  Fischer  (Dingl. 
pohjt.  J.,  249,  346 — 350). — The  author  compares  the  working  of 
three  different  systems  in  operation  at  the  Hannover  Gas  Works. 
Samples  of  generator  gas  were  taken  from  two  of  the  furnaces,  the 
Klonne  and  the  Stettin,  and  for  comparison  the  composition  of  gas 
from  the  Munich  generator  is  also  given  on  Table  I.  A  sample 
from  the  third  furnace  (Liegel)  could  not  be  obtained. 

Table  I. 


Elcinne. 

Stettin. 

Munich. 

1- 

2.           3. 

4. 

5.           6. 

7. 

8. 

9. 

10. 

COj  . . . . 

3-00 

13  10     7  06 

4-40 

5-19 

5-40 

9-1 

12-2 

9-3 

8-6 

CO  .... 

29  -99 

16-39 

27-43 

30-21 

28-19 

27  76 

19-8 

17-4 

20-4 

20-6 

CH4 . . . . 

— 

1-06 

1  -22 

0-44 

— 

— 









H 

7-63 

16-18 

15  -56 

16-65 

2-58 

3-98 

13-9 

14-0 

9-8 

15-0 

N 

59-38 

53-27 

48-73 

48-30 

64  04 

62-86    57-2 

56-4 

60-5 

55-8 

In  sample  1,  the  steam  supply  under  the  grate  was  somewhat  weak  ; 
2  was  taken  just  after  cleaning  out  the  grate ;  3,  taken  with  grate 
somewhat  slagged  ;  4,  working  well ;  5  and  6,  working  well.  In  7,  8, 
9,  and  10,  no  account  appears  to  have  been  taken  of  methane.  An 
average  sample  of  the  coke  used,  taken  on  the  last  day  of  the  experi- 
ments, gave  C  92-7,  H  029,  ash  4'95,  0,  N,  S  and  loss  2-06  per  cent. 
The  Klonne  and  Liegel  furnaces  have  a  regenerative  arrangement  to 
heat  the  air  before  combustion,  whilst  the  Stettin  furnace  is  not  so 
provided.  The  following  table  (p.  510)  shows  the  composition  of  the 
waste  gases,  and  an  estimation  of  the  relative  efSciency  of  the  fur- 
naces. 

The  results  marked  with  a  (  +  )  are  when  the  furnace  is  working 
normally.  For  each  100  kilos,  coal  in  the  retorts  the  Klonne  furnace 
reqnires  13  kilos,  coke,  the  Liegel  15  kilos.,  and  the  Stettin  19  kilos. ; 
whilst  by  ordinary  grate  firing  23  kilos,  coke  are  necessary. 

YOL.  XLVI.  2   m. 
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Composition  of  gases. 

Loss  of 

Per  cent. 

Furnace. 

Temp,  in 
chimney. 

heat 
per  kilo. 

of  total 

calorific 

CO2. 

CO. 

0. 

N. 

coke. 

value. 

18-6 
10-6 

0 
0 

1-4 
9-9 

80-0 
79-5 

595° 
610 

2020  c. 
3340 

26 -9 

44-4 

Liegel + 

16-0 

0 

4-4 

79-6 

730 

2700 

86  0 

13-0 

0 

7-5 

79-5 

715 

3200 

42-6 

Stettin , . . .  + 

18-9 

0 

1-2 

79-9 

1160 

4000 

53-3 

+ 

16  1 

0 

4-4 

79-5 

1105 

4300 

57-3 

18-3 

4-7 

0 

77-0 

1220 

4400 

58-6 

8-6 

0 

12  0 

79-4 

900 

6000 

8-00 

J.  T. 
An  Evaporation  Experiment.  By  F.  Fischer  (Dingl.  polyt.  J., 
250,  72 — 79). — The  author  gives  a  description  of  a  comparative 
experiment  made  with  a  view  to  ascertain  the  evaporative  power  of 
coal  and  the  variations  in  the  composition  of  the  fine  gases.  The 
boilers  employed  were  of  two  constrnctions.  In  the  one  case,  a 
German  boiler  was  used,  having  a  wide  corrugated  fire-tube  inserted 
laterally  ;  whilst  as  a  comparison  an  ordinary  Lancashire  boiler  with 
two  smooth  fire  tubes  was  used.  The  heating  surface  in  both  cases 
amounted  to  86  square  meters,  the  area  of  the  hearth  of  the  English 
boiler  being  2"8  square  meters,  and  that  of  the  Grerman  boiler  1"9 
in  the  trials  made  July  5  and  6 ;  and  2'4  square  meters  in  those  made 
August  3  and  4 .  The  coal  was  obtained  from  the  Saelzer  and  Neuack 
mine,  and  gave  by  analysis  : — 


c. 

H. 

N. 

S. 

0. 

H.2O. 

Ash. 

79-63 

4-08 

1-22 

0-88 

4-43 

3-00 

6-76 

corresponding  according  to  Dulong's  formula  to 

[8100  X  79-63  +  28,800  ^4-08-^1^^  +  2500  x  0-88  -  600  x  3]  :  100 

=  7471  units  of  heat  calculated  on  water  of  20°  as  combustion 
product.  The  results  of  the  experiments  are  summarised  in  the 
subjoined  table  (p.  511). 

The  widest  differences  in  the  composition  of  the  gases  at  intervals 
of  60  minutes  were  obtained  with  the  English  boiler ;  this  the  author 
attributes  to  the  difference  in  the  dimensions  of  the  fire  tubes  of  the 
two  boilers.  D-  B. 

Contamination  of  the  Atmosphere  by  Products  of  Respira- 
tion. By  J.  T.  H.  Hermans  {Bingl.  polyt.  J.,  249,  419— 423).— It  is 
a  well  known  fact  that  men  who  live  in  crowded  spaces  are  more 
readily  subject  to  disturbances  of  health  than  other  persons,  and  that 
supplies  of  fresh  air  improve  the  health  and  activity  of  such  inhabi- 
tants. The  author  has  made  it  his  object  to  determine  the  causes  of 
atmospheric  contamination  induced  by  the  influence  of  respiration, 
and  the  work  of  the  human  skin. 
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Regnanlt  and  Reiset  have  shown  that  the  breathing  of  animals  in  air 
containing  10  per  cent,  of  oxygen  is  increased  in  rapidity ;  whilst  air 
containing  4  to  5  per  cent,  of  oxygen  is  incapable  of  sustaining  life. 
According  to  Miiller,  breathing  is  retarded  in  air  with  5  to  7"5  per  cent, 
of  oxygen  ;  whilst  air  with  15  per  cent,  of  oxygen  does  not  affect  the 
respiratory  process.  If  the  quantity  of  oxygen  in  the  atmosphere  be 
reduced  to  4 — 7  per  cent.,  and  the  exposure  to  such  air  continued  for 
any  length  of  time,  a  diminution  in  the  oxidative  processes  in  the  human 
body  takes  place,  which  may  be  neutralised  by  an  increase  in  the 
respiratory  functions.  The  quantity  of  carbonic  anhydride  necessary 
to  act  on  the  animal  organism  is  very  considerable.  Thus,  Fried- 
lander  and  Herter  found  that  on  breathing  air  diluted  with  20  per 
cent,  of  carbonic  anhydride,  animals  exhibited  no  toxic  effects,  but 
merely  showed  signs  of  their  respiratory  organs  having  been  excited, 
and  the  work  of  the  heart  increased.  The  atmosphere  of  the  natural 
hot  baths  of  Oeynhausen,  although  containing  several  per  cent,  of 
carbonic  anhydride,  can  be  inhaled  for  30  to  60  minutes  without  diffi- 
culty. Since,  therefore,  the  changes  in  the  normal  constituents  of 
the  atmosphere  are  quantitatively  insufficient  to  explain  the  ill-effects 
of  the  air  in  rooms,  it  has  been  thought  that  besides  carbonic  anhy- 
dride, other  substances  contained  in  small  quantities  in  air  are 
exhaled  by  the  human  body,  which,  being  gradually  re-inhaled,  pro- 
duce poisonous  effects.  The  author  has  undertaken  a  series  of  investi- 
gations in  this  direction,  as  the  conclusions  at  present  arrived  at  have 
not  been  corroborated.  He  found  that  a  small  amount  of  organic 
matter  is  added  to  the  air  during  respiration,  as  well  as  watery 
vapour.  He,  however,  ascertained  that  under  normal  conditions  man 
does  not  exhale  volatile  combustible  products,  at  least  not  in  appre- 
ciable quantity,  and  that  when  found  in  expired  air  their  presence  is 
due  to  the  evolution  of  gases  formed  by  defective  digestion  in  the 
abdomen,  especially  in  consequence  of  the  introduction  of  improper 
food. 

In  conclusion,  it  is  argued  that  the  task  of  removing  the  expired 
gases  from  the  surroundings  of  men  by  means  of  ventilation  is  of  less 
importance  than  the  question  of  limiting  or  preventing  their  forma- 
tion. In  order  to  breathe  pure  air,  it  is  most  essential  to  improve  the 
diet  as  much  as  possible,  and  keep  both  body  and  dress  free  from  dirt. 

D.  B. 

Bromine  as  a  Disinfectant.  By  A.  Frank  (Dingl.  •polyt.  /., 
249,  167). — The  bromine  is  soaked  up  by  infusorial  earth,  and  is 
conveniently  placed  in  a  Briiner's  pan  of  glass  or  porcelain,  instead  of 
lead,  having  a  very  deep  depression  in  the  cover. 

The  water  sealing  the  joint  of  the  lid  becomes  charged  with  bro- 
mine from  the  interior,  whence  the  bromine  gradually  diffuses  into 
the  room.  To  accelei-ate  the  rate  of  diffusion,  warm  water  may  be 
poured  into  the  depression  in  the  centre  of  the  cover. 

Frank  recommends  petroleum  to  reduce  the  action  of  bromine  on 
organic  substances  with  which  it  may  come  into  contact,  or  to  quickly 
remove  its  odour.  J.  T. 
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The  Salt  Work  of  Giraud  in  France.  By  G.  Lunge  {Bingl. 
pohjt.  J..  249,  517 — 523). — The  salterns  of  Giraud  belong  to  the  great 
firm  of  Pecliiney  and  Co.,  who  own  also  the  works  of  Saliudres,  where 
the  manufacture  of  soda,  chloride  of  lime,  potassium  chlorate,  sodium 
chlorate,  and  aluminium  is  carried  on.  The  company  has  the  right 
of  possession  over  an  area  of  20,000  hectares  of  water,  which  com- 
prises the  greater  part  of  the  lakes  of  Carmague,  but  only  a  small 
portion  of  these  is  at  present  worked,  the  actual  evaporating  surface 
embracing  only  1,500  hectares.  The  junction  with  the  sea  consists 
in  a  narrow  creek  known  as  "  Grau  de  la  dent,"  leading  to  a  branch 
of  the  Rhone,  which  is  cut  off  from  the  land.  At  a  distance  of 
8  kilos,  from  the  inlet,  a  large  steam  pump  is  stationed,  which  raises 
the  partly  concentrated  sea  water  to  a  height  of  0'7  meter,  and 
delivers  it  into  a  large  primitive  lagoon  having  an  area  of  250  hectares 
called  "  Etang  de  la  Galere."  The  water  then  flows  into  the  actual 
evaporating  spaces  (surfaces  evaporantes,  partenements,  chauffoirs) 
arranged  in  groups  round  a  reservoir  of  considerable  size,  called  the 
''Cuvette,"  which  occupies  the  lowest  position  in  the  series.  The 
sea  water  which  at  the  commencement  has  a  density  of  3'6°  B. 
gradually  increases  in  concentration,  and  at  16°  B.  deposits  consider- 
able quantities  of  calcium  sulphate.  By  carefully  regulating  the 
supply  of  sea  water  it  is  possible  to  obtain  a  brine  in  the  "  cuvette," 
having  a  concentration  of  25°  B.,  so  that  1  cubic  meter  of  sea  water  is 
condensed  to  102  litres.  This  process  is  usually  commenced  in  the 
month  of  May,  and  is  ended  in  about  120  days.  From  the  *'  cuvette  " 
the  liquor  passes  through  a  channel,  from  whence  it  is  pumped  into 
raised  salt  beds  (tables  salentes),  which  are  140  meters  in  length  and 
width,  and  30  cm.  in  depth.  The  separation  begins  as  soon  as  the 
brine  reaches  a  density  of  256°  B.,  a  layer  of  salt  1  mm.  thick  being 
obtained  every  day  corresponding  with  the  evaporation  of  a  column  of 
water  6  to  7  mm.  in  height.  At  the  end  of  the  evaporating  process 
1  hectare  of  salt  bed  yields  a  layer  of  salt  30  to  55  mm.  in  thickness, 
equivalent  to  800  tons  of  salt. 

At  Giraud,  three  varieties  of  salt  are  produced,  the  first  being 
obtained  from  a  brine  having  a  density  of  25'6  to  27°  B.  ;  the  second 
from  the  mother-liquors  of  the  fii-st,  when  they  have  reached  a  con- 
centration of  from  27°  to  28'5°  B. ;  and  the  third  from  the  mother- 
liquors  of  the  second  after  they  have  been  concentrated  to  31°  B. 
The  following  analyses  illustrate  the  composition  of  these  varieties. 
I.  Table  salt ;  II.  Salt  for  works  ;  111.  Salt  for  salting,  &c. : — 


CaSO^. 

MgSO^. 

KCl. 

MgCl,. 

NaCl. 

H,0. 

Insohible, 

I. 

1115 

0-221 

— 

0-100 

97-100 

1-400 

0-050 

IL 

0-621 

0-506 

trace 

0-377 

94-212 

4-201 

0-030 

III. 

0-440 

0-612 

0-122 

1-300 

91-217 

5-758 

0-050 

The  final  Hquore  when  allowed  to  evaporate  to  a  strength  of  32-5° 
to  35°  B.  deposit  the  so-called  "  sels  mixtes,"  a  mixture  of  sodium 
chloride  and  magnesium  sulphate.  The  residual  mother-liquors  are 
ti-ansferred  to  large  cisterns,  and  deposit  in  the  winter  at  a  tempera- 
ture of  +  12"  crystallised  Epsom  salt.       The  temperature  should  not 
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be  less  than  12°,  otherwise  carnallite  crystallises  out  with  the  magne- 
sium  sulphate.  The  liquor  remaining  after  the  separation  of  the 
magnesium  sulphate  has  a  density  of  33°  B.,  and  is  worked  up  in  the 
factory.  1  cubic  meter  of  sea  water  yields  only  16  liters  of  this  final 
mother-liquor. 

In  conclusion,  the  author  refers  to  some  improvements  made  by 
Pechiney  in  dehydrating  the  vast  quantities  of  hydrated  sodium 
sulphate  obtained  by  submitting  the  mixed  solutions  of  sodium 
chloride  and  magnesium  sulphate  (sels  mixtes)  to  artificial  refrigera- 
tion by  means  of  Carre's  machine,  when  double  decomposition  takes 
place,  crystallised  sodium  sulphate  and  solution  of  magnesium  chloride 
being  produced,  which  are  then  separated  from  each  other  by  means 
of  hydro-extractors.  Pechiney  adds  45  per  cent,  of  "  sels  mixtes  " 
to  the  hydrated  sodium  sulphate,  and  heats  to  80°,  when  anhydrous 
sodium  sulphate  is  obtained,  which  is  then  separated  by  machining. 
The  whole  process  is  performed  in  a  short  time,  and  its  cost  is  very 
small.  The  filtrate  is  used  for  the  production  of  more  hydrated  sul- 
phate. With  the  view  to  separate  potassium  chloride  in  the  form  of 
carnallite  from  the  mother-liquors  which  have  deposited  magnesium 
sulphate  daring  the  winter  season,  the  solutions  must  be  mixed 
together  whilst  hot,  and  in  as  concentrated  a  form  as  possible. 

D.  B. 

Commercial  Sodium  Nitrite.  By  P.  MacEwak  (Pharm.  J. 
Trans.  [3],  14,  121). — The  author  has  examined  several  samples  of 
this  salt,  and  finds  that  they  contain  widely  different  proportions  of 
nitrite.  He  points  out  that  by  fusing  the  sodium  nitrate  with  lead 
or  copper,  instead  of  carbon,  a  much  purer  product  can  be  obtained. 
He  also  suggests  that  old  stock  of  sodium  nitrite  (a  sample  analysed 
contained  only  0"028  per  cent.  NaNO^)  should  be  looked  over,  and 
that  the  fused  nitrite  of  soda  of  the  1864  Pharmacopoeia — a  sample 
analysed  contained  only  9"6  per  cent.  NaNOj — should  not  be  dis- 
pensed. D.  A.  L. 

Improvements  in  Metallurgy.     (Diiigl.  polyt.  J.,  250,  79 — 88, 

and  123 — 133.) — Referring  to  the  reduction  of  agglomerated  mixtures 
of  ores  and  fiux  in  zinc  ovens,  Binon  suggests  that  the  mixings  should 
be  introduced  into  the  oven  in  a  strongly  compressed  state.  Hitherto 
it  has  been  supposed  that  by  adding  the  mixings  in  a  finely  divided 
state  the  carbonic  oxide  would  penetrate  more  readily  and  deeply 
into  the  mass,,  and  thus  facilitate  the  reduction  process.  This  Binon 
disproves.  In  a  pressed,  form,  it  is  possible  to  fill  the  distillation 
tubes  with  50  per  cent,  more  charge,  a  saving  of  10 — 15  per  cent, 
being  simultaneously  effected  in  the  amount  of  reducing  agent 
required. 

Egleston  states  that  the  presence  of  tellurium,  in  copper  is  injurious. 
Sam.ples  of  black  copper  from  Colorado  ores  evolved  fumes  of  tellu- 
rous  anhydride  when  refined.  The  following  is  the  composition  of  the 
matter  of  two,  samples  of  the  black  copper  and  of  the  refined 
copper: — 
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Matte. 
55-02 

Black 

copper. 

Refined  copper 

Cu 

97-120 

98-090 

99-705 

Au 

006 

— 

— 

— 

Ag 

0-40 

0-132 

0-128 

0-135 

Pb 

17-87 

0-777 

0-757 

— 

Zn  and  Ki , . 

2-22 

0-070 

0-100 

0-0-24 

Fe   

4-18 

0-130 

0-080 

0-031 

S 

20-02 

0-236 

— 

traces 

Te 

0-12 

0093 

0-097 

0-083 

As 

— 

0-00& 

— 

0-091 

Slag,  &c.    . . 

— 

1-270 

0-192 

— 

9989  99-834  99-444  100-069 

The  refined  copper  had  all  the  appearance  of  being  good  copper, 
but  on  rolling  it  into  plates  30  mm.  in  thickness,  very  fine  cracks 
showed  themselves,  which  penetrated  the  plate  on  each  sid^e.  At  a 
thickness  of  8  mm.  it  began  to  fall  to  pieces.  When  cold  the  metal 
was  tough  and  malleable. 

In  copper  smelting,  the  treatment  of  the  coarse  metal  inthe  Bessemer 
converter  has  been  practised  since  1866.  Manhes  has  recently  worked 
up  the  coarse  metal  at  Eguilles  and  Vedenes  in  this  m^anner.  In  the 
commencement  a  converter  with  a  charge  of  200  kilos,  was  used.  The 
bottom  of  the  converter  communicated  with  a  blast  chamber  and  a 
number  of  vertical  tuyeres.  It  was,  however,  found  more  expedient 
to  employ  horizontal  tuyeres,  and  to  introduce  the  air  into  the  metal 
bath  some  distance  above  the  bottom  of  the  converter,  as  the  vertical 
tuyeres  soon  became  blocked,  owing  to  the  fact  that  at  the  end  of  the 
operation  the  heat  did  not  suffice  to  keep  the  metal  bath  and  the 
ferruginous  slag  in  a  fluid  condition.  The  apparatus  worked  satis- 
factorily, and  the  copper  produced  did  not  contain  more  than  1-5  per 
cent,  of  foreign  ingredients.  In  the  case  of  poorer  ores  the  process 
was  divided  into  two  operations,  in  the  first  the  coarse  metal  was 
blown  until  it  contained  60  per  cent,  of  copper,  the  slag  was  then 
removed  and  the  operation  completed  in  a  second  converter.  Manhes 
has  refined  coarse  metal  of  various  degrees  of  purity,  also  ores  con- 
taining ar.senic,  antimony,  lead,  zinc,  &c.  The  foreign  constituents 
are  volatilised  or  scorified,  and  it  is  recommended  to  add  ferroman- 
ganese  to  the  impure  copper,  in  order  to  render  the  slag  more  fluid. 
The  process  is  of  importance  where  fuel  is  expensive  and  cheap  Avater 
power  at  disposal. 

Johnsson  proposes  to  fuse  sulphuretted  copper  ores  in  a  Pilz- 
Mansfeld  furnace  provided  with  6  or  8-  tuyeres.  The  resulting  pro- 
duct, containing  about  35  per  cent,  copper  and  26  per  cent,  sulphur, 
is  then  worked  up  into  black  copper  in  a  Siemens  furaace. 

The  treatment  of  th«  Rio.tinto  cupriferous  ores  is  described  in  detail 
in  the  AWjemeine  Metall.  Zeit.,  1883',  1.  The  exported  ores  contain 
3 — 35  per  cent,  of  copper,  and  are  used  in  England  and  Germany  for 
the  manufacture  of  sulphuric  acid.  The  burnt  residues  are  worked 
up  for  copper  and  silver  in  the  usual  manner.     After  referring  to  the 
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I'oasting  of  the  ores  rich  in  copper,  as  conducted  at  Riotinto,  the 
extraction  of  copper  and  its  precipitation  by  iron  is  discussed.  It  is 
stated  that  owing  to  the  fact  that  1  ton  of  refined  copper  requires 
2  tons  of  pig-iron,  this  process  is  being  gradually  abandoned,  and  the 
precipitation  of  the  copper  effected  by  means  of  hydrogen  sulphide. 
The  final  liquors,  which  should  be  free  from  hydrogen  sulphide,  can 
be  used  for  lixiviating  purposes,  as  they  contain  free  acid. 

The  roasting  of  the  ores  has  been  abandoned  at  two  experimental 
stations  of  the  Riotinto  works.  In  its  place  the  Dotsch  process  is 
used,  which  resembles  the  method  introduced  by  Kopp  and  Chalandre. 
According  to  Cumenge  and  Wimmer,  this  method  of  extracting  copper 
is  applicable  to  pyrites  containing  on  an  average  2' 68  per  cent,  of 
copper.  The  metal  is  present  as  CuS  and  CU2S.  On  treatment  with 
ferric  chloride  the  ores  are  decomposed  according  to  the  equations — 

CuS  +  Fe^Cle  =  2FeCL  +  CuCl^  +  S  and  CuaS  +  Fe.Cle  = 
2FeCl2  +  CU2CI2  +  S. 

The  practical  utility  of  these  reactions  consists  in  the  circumstance 
that  the  ferric  chloride  in  solution  attacks  the  cupriferous  pyrites  or 
the  copper  sulphides,  whilst  the  iron  pyrites  remains  unaltered. 
Instead  of  ferric  chloride,  a  solution  of  ferric  sulphate  and  salt  may  be 
used,  which  suffers  decomposition  into  sodium  sulphate  and  ferric 
chloride.  This  solution  is  allowed  to  percolate  slowly  through  the 
ores  piled  up  in  heaps.  1  cubic  meter  of  the  filtered  liquor  contains 
5 — 6  kilos,  copper,  mainly  in  the  form  of  cuprous  'chloride,  heace  the 
consumption  of  iron  for  precipitation  is  considerably  reduced.  The 
residual  solution  of  ferrous  chloride  is  converted  into  the  ferric  salt, 
and  used  for  a  further  operation.  The  conversion  is  effected  by  means 
of  chlorine  obtained  by  heating  a  mixture  of  rock-salt  and  ferrous  or 
ferric  sulpbate  in  a  reverberatory  furnace  provided  with  three  doors, 
the  combustion-products  being  supplied  with  a  current  of  air  intro- 
duced into  the  furnace  through  the  fire  bridge. 

It  is  stated  that  on  roasting  ores  containing  lead,  silver,  copper,  or 
nickel,  and  antimony  or  arsenic  with  sodium  chloride,  according  to 
the  process  for  roasting  antimonial  ores  introduced  by  Lyte,  fumes  of 
the  chlorides  of  silver  and  lead  are  given  off,  besides  antimony  and 
other  volatile  chlorides.  To  prevent  this  loss,  the  roasted  or  non- 
roasted  metallic  sulphides  are  subjected  to  the  action  of  hydrochloric 
acid  at  250 — 400°  in  reverberatory  or  mutffle  furnaces.  The  less  vola- 
tile chlorides  of  silver  and  lead  remain  in  the  residue,  whilst  the 
chloride  of  antimony  is  volatilised,  its  vapour  being  condensed  in 
hydrochloric  acid.  The  chlorides  -of  silver  a,nd  lead  are  extracted  by 
means  of  a  hot  solution  of  salt ;  on  cooling,  lead  chloride  separates  in 
a  crystalline  form.  The  separation  of  the  silver  and  the  remainder 
of  the  lead  from  the  decanted  solution  is  effected  by  means  of  zinc. 

Helmhacker  (Bergiivd.  Huttenm.  Zeit.,  1883,  191)  enters  into  a  long 
discussion  on  the  processes  for  recovering  and  refining  antimony. 
According  to  Fohr,  the  Boetius  furnace  is  now  largely  used  in  Upper 
Silesian  ainc  works,  and  is  preferred  to  the  Siemens  furnace. 

D.  B. 
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Metallic  Alloys.  (Dwgl  polyt.  /.,  250,  31— 36.)— For  the  pre- 
paration  of  alloys  of  chromium  with  iron,  and  of  tungsten  with  iron, 
Guetat  and  Chavanne  recommend,  to  mix  the  soluble  salts  of  the 
two  metals  in  the  required  p'roportions,  and  precipitate  them  by 
double  decomposition  as  chromate  or  tungstate  of  iron.  The  precipi- 
tates are  then  dried,  roasted,  mixed  with  carbon,  and  heated  to  white- 
ness in  well-luted  graphite  crucibles.  For  the  preparation  of  cupric 
phosphide,  cupric  chloride  is  decomposed  with  calcium  phosphate, 
and  the  resulting  cupric  phosphate  reduced  in  graphite  crucibles. 

According  to  Dick,  the  hardness  and  toughness  of  alloys  of  copper 
and  tin,  and  copper  and  zinc,  is  increased  by  the  addition  of  small 
quantities  of  iron. 

Seyboth  proposes  to  clean  metals  and  metallic  alloys  by  means  of 
an  aqueous  solution  of  potassium  or  sodium  carbonate  and  calcium 
phosphate,  mixed  with  pulverised  charcoal  to  a  stiff  paste,  which  is 
then  added  to  the  fused  metal  or  metallic  alloy.  For  cylinders  used 
in  calico  printing,  Hauvell  recommends  an  alloy  of  the  following 
composition : — Cu  =  S6,  Sn  =  14,  and  Zn  =  2,  Rendel  analysed 
English  cylinder  metal,  and  found  it  to  contain  Cu  =  5"6,  Zn  =  78"3, 
and  Sn  =  15'8.  Although  these  proportions  yield  a  hai-d.  fine-grained 
alloy,  it  is  thought  that  the  dye-stuffs  employed  in  printing  would 
readily  attack  the  same.  Analyses  of  the  doctors  used  in  printing 
gave  the  following  numbers  : — 

Yellow  French  doctor  according  to  Salvetat  . 
Yellow  English  doctor  according  to  Berthier  , 
Yellow  German  doctor  according  to  Eisner  . .  , 

From  a  series  of  trials  it  is  concluded  that  besides  the  i"ed  cuprous 
oxide,  alloys  containing  25 — 30  per  cent,  zinc,  and  75 — 70  per  cent, 
copper,  are  most  suited  for  printing  purposes.  The  presence  of  lead 
is  condemned.  D.  B. 

Bessemer  Process.  (Divgl.  polyt.  J.,  249,  264 — 269.) — As  an 
appendix  to  a  former  paper,  Finkener  shows  that  in  the  basic  process 
silicon  and  manganese  first  diminishes,  then  the  carbon,  and  lastly, 
the  phosphorus  and  manganese,  if  the  latter  has  not  already  disap- 
peared with  the  silicon.  Experiments  show  that  the  carbon  is  removed 
as  carbonic  oxide  essentially,  with  but  very  little  carbonic  anhydride, 
but  the  relative  amount  of  the  two  may  vary  with  the  temperature 
and  quality  of  the  iron,  the  carbonic  anhydride  disappearing  only 
when  the  iron  is  rich  in  carbon.  The  phosphorus  is  oxidised  to 
phosphoric  anhydride  simultaneously  with  so  much  iron  that  a  bibasic 
ferrous  phosphate  is  fonned ;  a  compound  with  less  iron  cannot  sepa- 
rate out  from  the  fluid  iron,  as  the  latter  decomposes  it.  So  long  as 
silicon  is  present,  carbonic  oxide  is  reduced  as  fast  as  produced,  silicate 
and  carbide  being  produced.  Ferro-silicon  is  so  powerful  a  reducing 
agent  that  under  its  action  normal  ferrous  silicate  yields  part  of  its 
iron  in  the  metallic  state.  The  more  easily  reduced  phosphate  is 
decomposed,  so  that  no  phosphorus  is  removed  so  long  as  any  silicon 
remains.     As    the  silicon  protects   phosphorus,    so  does  manganese 
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4-90 
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protect  iron.  After  removal  of  the  silicon,  carbonic  oxide  is  evolved 
containing  some  little  carbonic  anhydride ;  the  latter  increases 
slightly  in  amount  as  the  carbon  in  the  iron  diminishes.  Manganous 
or  ferrous  phosphate  is  formed,  but  only  to  a  slight  extent,  the  greater 
portion  being  reduced  again  by  the  iron  carbide  present.  This  reduc- 
tion can  only  be  ascribed  to  the  mixed  carbonic  oxide  and  anhydride, 
on  the  supposition  that  the  reducing  power  of  the  gaseous  mixture 
increases  more  rapidly  with  a  rise  in  temperature  than  does  that  of 
the  carbide. 

Metallic  iron  picked  out  of  the  slag  is  found  to  contain  little  phos- 
phorus, but  if  cai'bonic  oxide  acted  reducingly  on  the  phosphate  in  the 
slag  this  iron  might  be  expected  to  be  richer  in  phosphorus.  If  iron 
carbide  is  the  reducing  agent,  the  phosphide  produced  combines  vsdth 
iron.  When  carbon  has  been  removed,  the  separation  of  ferrous 
phosphate  proceeds,  since  this  compound  can  exist  along  with  iron. 
Iron  sulphide  is  undecomposed  after  the  dephosphoinsation ;  it  can 
exist  during  the  formation  of  iron  oxide.  A  small  amount  of  sulphur 
remains  almost  unchanged ;  a  larger  amount  of  sulphur  is  reduced, 
owing  to  the  action  of  the  slag  on  the  iron.  After  the  addition  of 
Spiegel,  the  amount  of  phosphorus  increases,  some  of  the  phosphate  in 
the  slag  being  reduced,  probably,  as  mentioned  above,  by  the  iron 
carbide  now  present  again.  The  author  gives  details  of  experiments 
showing  the  action  of  silica,  phosphoric  acid,  ferrous  phosphate  and 
pyrophosphate,  sulphurous  anhydride,  and  calcium  sulphite,  on 
metallic  iron,  the  substances  being  heated  up  to  whiteness  in  a  porce- 
lain tube. 

J.  E.  Stead  gives  analyses  of  gannister  from  Sheffield  used  for 
Bessemer  vessel  linings,  also  analysis  of  basic  lining  as  follows  : — 

CaO.  MgO.  AljOs.  FeA.  SiOa. 

49-91        30-72  4-50  3-46  11-41  =  100-00 

This  is  mixed  with  tar  and  rammed  in  the  vessels,  or  previously 
moulded  into  blocks.  The  pig-iron  now  used  for  the  acid  process 
may  contain  as  much  as  O'lS  per  cent,  sulphur,  whilst  formerly 
0'05  was  the  maximum  limit ;  this  is  due  to  the  richer  spiegel  now 
obtainable,  so  that  more  manganese  can  now  be  added  to  counteract 
the  effect  of  the  sulphur.  The  following  figures  show  the  changes 
taking  place  during  an  ordinary  blow  : — 


Beginning  of 

After 

the  blow. 

5  lain. 

10  min. 

15  mm. 

20  min. 

25  min 

C 3-5 

36 

3-3 

3-25 

2-0 

trace 

Si    ....      2-25 

1-0 

0-5 

0-2 

0-1 

trace 

Mn  . . . .      1-00 

0-35 

0-2 

trace 

— 

— 

During  a  7ioi  blow 

the  carbo] 

a.  burns 

more  qui 

ckly,  thus :  — 

C 3-5 

3-6 

3-3 

2-5 

1-0 

trace 

Si    ....      3-0 

1-75 

0-25 

0-9 

0-7 

0-5 

Mn....      0-75 

0-25 

trace 

— 

— 

— 

The   flame  does  not  drop  so  readily  during  a  hot  blow,  and  the 
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blast  is  continued  until  brown  fumes  of  burning  iron  appear.  With 
increasing  temperature  consequently  the  affinity  of  oxygen  and 
carbon  increases,  a  circumstance  of  importance  in  the  production  of 
compact  castings  by  the  addition  of  silicon,  since  the  silicon  ceases  to 
act  as  soon  as  the  affinity  of  oxygen  to  carbon  exceeds  that  of  oxygen 
to  silicon.  Pig-ii"on  suitable  for  the  basic  process  has  the  following 
composition : — 

C.  ]Mn.  Si.                  S.  P. 

3-35  0-60  1-30  0-15  1-75 

to  to  to                to  to 

3-.50  1-00  1-00  0-12  2-75 

After  the  addition  of  15 — 17  per  cent,  of  lime,  the  following  changes 
take  place  during  a  blow  : — 

Beginning  of       After 
the  blow.  5  niiu.  10  min.  15  min.  18  niin. 

C 3-50  3-55  2-35  0-07  trace 

Si    ....  1-15  0-50  009  ti-ace  — 

Mn....  0-71  0-56  0-27  0-12  trace 

P 1-57  1-60  1-43  1-22  008 

S 0-16  0-14  0-13  0-12  0-10 

The  highly  basic  ferruginous  slag  formed  is  again  decomposed,  and 
the  more  readily  the  more  intimately  it  is  mixed  with  the  iron.  The 
following  formulae  show  these  various  reactions  : — 

2FeO  +  Si  =  SiOo  +  Fe2.  FeO  +  Mn  =  MnO  +  Fe. 

6FeO  +  2P=  FePoOs  -f  5Fe.       FeP206  +  6C  =  Fe  +  P^  +  6C0. 
FeP^Oe  +  3Si  =  SSiO^Po  +  Fe. 

So  long,  therefore,  as  silicon  and  carbon  are  present,  and  a  thick 
bath  of  iron  exists  over  the  tuyeres,  practically  no  phosphorus  is 
remoyed.  On  the  contrary,  with  a  shallow  bath  of  iron  and  a  powerful 
blast  so  that  the  slag  is  kept  well  on  the  surface,  phosphorus  can  be 
removed  before  the  whole  of  the  carbon  has  gone,  as  Thomas  and 
Gilchi-ist  found  in  their  early  experiments.  With  an  acid  lining, 
phosphorus  is  not  removed,  since  calcium  and  iron  phosphates  are 
converted  into  silicates  by  silica,  with  separation  of  phosphoric  acid, 
which  latter  then  gives  pho.sphorus  and  ferrous  oxide  under  the  action 
of  iron.  Analyses  of  the  slags  produced  are  given  by  the  author,  and 
also  of  the  resuitincr  steel.  J.  T. 


Modem  Processes  for  the  Manufacture  of  Iron  and  Steel 
and  the  Properties  and  Methods  of  Testing  these  Materials. 
By  F.  KiPKLWitsKii  (Jjintjl.  j/i'hjt.  y.,  250,  37— 4G).— The  author 
states  that  the  manufacture  of  iron  and  steel  embraces  processes 
belonging  to  the  category  of  indirect  processes,  as  the  iron  ores  are 
smelted  in  order  to  obtain  pig-iron  therefrom,  which  is  then  subjected 
to  oxidation  processes.  These  have  for  their  object  the  separation  as 
far  as  possible  of  foreign  substances  which  accompany  the  ii-on,  and 
the  conversion  of  the  metal  into  soft  iron  or  steel,  eliminating  at  the 
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Bame  time  more  or  less  carbon.  The  efficiency  of  the  separation  of 
the  impurities  depends  on  the  oxidation  process  emplored  ;  as  to 
whether  the  end  product  of  the  oxidation  process  is  obtained  as  spongy 
blooms  or  in  a  perfectly  fluid  condition  depends  on  the  final  tempera- 
ture. By  conducting  the  refining  in  hearth  and  reverberatory 
furnaces,  loose  spongy  iron  masses  are  obtained,  from  which  it  is 
difficult  to  remove  all  the  slag.  In  order  to  obtain  a  fluid  product,  the 
puddled  iron  is  subjected  to  a  final  operation  of  reheating  to  a  weld- 
ing temperature.  The  great  drawback  to  this  process  is  its  cost,  and 
the  difficulty  of  obtaining  a  homogeneous  product.  It  has  therefore 
been  gradually  abandoned. 

Chief  among  the  modern  refining  processes  ranks  the  Bessemer 
process,  which  has  been  brought  to  further  perfection  by  the  improve- 
ments introduced  by  Thomas  and  Gilchrist.  The  Siemens-Martin 
process  differs  from  the  final  operation  of  remelting  the  metal  in 
crucibles  by  the  iron  being  heated  on  the  open  hearth  of  a  regenera- 
tive furnace,  otherwise  it  bears  great  resemblance  to  the  old  process 
of  reheating. 

Referring  to  the  properties  of  iron  and  steel,  it  is  mentioned  that 
they  are  influenced  by  the  quantity  and  quality  of  the  foreign  sub- 
.stances  present,  also  by  the  homogeneity  of  the  material  and  the 
mechanical  treatment  to  which  the  metal  is  subjected.  The  conditions 
most  suited  for  the  production  of  the  best  kinds  of  iron  are  the  entire 
absence  of  foreign  constituents  except  carbon,  and  the  presence  of 
the  latter  in  quantities  sufficient  merely  to  impart  to  the  metal  its 
requisite  degree  of  hardness,  firmness,  elasticity,  &c.  It  is  difficult 
but  not  impossible  to  obtain  such  a  product  on  a  large  scale. 

The  author  discusses  the  changes  in  the  properties  of  iron  caused 
by  the  presence  of  foreign  ingredients,  such  as  cai'bon,  silicon,  man- 
ganese, sulphur,  and  phosphorus  ;  he  also  refers  to  the  question  as  to 
the  production  of  sound  castings  free  from  porous  and  blistered 
places.  The  paper,  which  is  of  considerable  length,  examines 
minutely  the  probable  causes  and  effects  of  the  difierences  in  the 
mechanical  treatment,  temperature  used,  and  uniformity  of  the  raw 
material  employed ;  and  concludes  with  some  remarks  in  connection 
with  the  testing  of  rails.  D.  B. 

Notes  on  the  Dephosphorisation  of  Iron.  By  G.  Hilgex- 
STOCK  {Dingl.  polyt.  J.,  250,  330). — The  slag  obtained  in  the  basic 
process  worked  at  Horde  frequently  exhibits  a  crystalline  appearance. 
Selected  specimens  of  crystals  gave  by  analysis  61"1  per  cent,  lime 
and  38"14:  per  cent,  phosphoric  acid,  coiTesponding  with  the  formula 
Ca.P.Og. 

According  to  Camot  and  Richard,  basic  slag  from  Joeuf  contained 
blue  translucent  crystals  of  the  following  composition: — 


PiOj. 

SiO.. 

AI.O3. 

CaO. 

MgO. 

FeO. 

MnO. 

29-65 

12-42 

2-76 

53-20 

traces 

1-80 

traces 
D.  B. 

Action  of  Organic  Acids  on  Nickel-plated  Iron  Vessels. 

By  K.  BiRXBAUM  (Dingl.  polyt.  /.,  249,  515 — 517). — CuKnary  vessels 
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made  of  nickel-plated  iron  have  recently  been  brought  into  commerce, 
and  from  their  pleasing  appearance  will  probably  be  rapidly  intro- 
duced into  kitchens.  It  is  not  unlikely  that  these  vessels  will  be 
used  without  due  regard  to  the  various  operations  in  connection  with 
the  preparation  of  food,  as  in  recommending  them  reference  is  made 
to  a  statement  by  Schulz  that  2  litres  of  milk,  when  kept  in  a  nickel 
pan  for  eight  days,  dissolved  only  0"022  gram  of  metal,  and  that 
a  dog  received  during  21  days  a  total  of  10'5  grams  of  nickelous 
acetate  without  exhibiting  any  marked  symptoms.  The  author  has 
made  a  series  of  experiments,  and  found  that  by  working  vnth  a  much 
smaller  quantity  of  liquid  than  that  employed  by  Schulz,  considerably 
more  than  0'022  gram  of  metal  was  dissolved,  so  that  the  thin  coating 
of  nickel  would  soon  disappear.  Ref  eiTing  to  the  physiological  experi- 
ments on  the  toxic  action  of  nickel  and  its  salts,  it  is  doubtful  whether 
human  beings  will  not  be  aifected  in  a  different  manner ;  moreover, 
it  is  not  shown  whether  the  nickel  compounds  pass  rapidly  through 
the  system  or  remain  in  the  same,  in  the  latter  case,  the  period  of 
observation  of  three  weeks  was  scarcely  sufficient  to  determine  to 
what  extent  nickel  is  poisonous.  Until  this  has  been  definitely 
decided,  nickel-plated  vessels  should  be  used  with  great  caution,  and 
their  use  wholly  abandoned  for  the  preparation  of  hot  foods. 

D.  B. 

Polished  Brass.  By  MEiDracER  (Bingl.  polyt.  J.,  250,  3.30). — 
About  10  years  ago  large  slabs,  plates,  signs  with  ornaments,  heads, 
&c.,  pressed  out  of  thin  sheets  of  brass  in  slight  relief,  were  brought 
into  the  mai-ket  from  Antwerp,  representing  imitations  of  ancient 
brasses.  They  were  called  cuivre  repousse,  and  were  used  for  decorat- 
ing walls.  About  the  same  time  small  artistic  objects,  such  as  candle- 
sticks, inkstands,  ashtrays,  &c.,  cast  in  brass,  were  introduced  into 
commerce  as  coming  from  Paris  under  the  name  of  cuivre  poli.  Their 
manufacture  was  subsequently  taken  up  in  Berlin,  where  the  best 
articles  were  prepared.  In  order  to  obtain  a  fine  polished  surface, 
the  castings  were  turned  in  a  lathe,  into  which  wire  brushes,  emery 
discs,  and  polishing  cloths  are  fixed.  D.  B. 

Contribution  to  a  Knowledge  of  Mineral  Fuel.  By  Boussin- 
GAULT  {iJingl.  pulijt.  J.,  250,  331).^ — The  author  has  examined  bitumen 
from  the  hot  springs  of  Ho-Tsing  in  the  province  of  Szu-Tchaun, 
China.  It  is  fluid  at  the  ordinary  temperature,  but  deposits  naphtha- 
lene (?)  on  cooling.     Composition  : — 

Oxygen.  Nitrogen. 

—  0-02 

4-06  — 

Asphalte  from  Egypt  (I)  and  mineral  pitch  (Jew's  pitch)  from  the 
Dead  Sea  (11),  gave  by  analysis : — 

Carbon.  Hydrogen.  Oxygen.  Nitrogen. 

I 85-29  8-24  622  025 

II 77  84  8-93  11x3  ITO 


Carbon. 

Hydrogen. 

Fluid  . . 

. .     80-82 

13-16 

Solid  .. 

. .     82-85 

13-09 

522  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Fossil  resin  resembling  amber,  from  the  alluvions  of  New  Granada, 
found  in  one  piece  weighing  12  kilos,  at  the  gold  washing  works  of 
Giron,  near  Buearamanga  (I),  and  fossil  resin  from  the  deltas  of 
Antioqnia  (II),  gave  : — 


I 
II 


Carbon. 

Hydrogen. 

Oxygen. 

Nitrogen 

82-70 

10-80 

6-50 

— 

71-89 

6-51 

21-57 

0-03 

Coal  from  Canoas,  on  the  plateau  of  Bogota,  Cordilleras  (I),  and 
coal  from  the  province  of  Antioquia  (II),  had  the  following  com- 
position : — 

Carbon.  Hydrogen.  Oxygen.  Nitrogen. 

I    80-96  5-13  12-o0  1-41 

II 87-05  6-00  6-56  1-39 

Coal  resembling  wood-charcoal,  hence  called  "  Fusain,"  from  the 
mines  of  Blanzi  (I)  and  Montrambert,  Loire  (II),  gave  by  analysis — 

Carbon.  Hydrogen.  Oxygen.  Nitrogen. 

I   87-81  3-88  7-67  0-64 

II 93-05  3-35  3-43  0-17 

Anthracite  from  Chili  (I)  and  Muso,  New  Granda  (II),  gave — 

Carbon.  Hydrogen.  Oxygen.  Nitrogen. 

I   92-25  2-27  4-94  0-54 

II 94-83  1-27  3-16  0-74 

Graphite  from  Karsoh  contained — 


97-87  0-37  1-70  0-06 

On  treatment  with  dry  chlorine  gas  at  a  red-heat,  pure  carbon  was 
obtained.  D.  B. 

Geological     and    Chemical    Investigation     of    Bentheim 
Asphalte  with  reference  to  Analogous  Occurrences  in   Italy. 

By  Steippelmann  and  Engler  (Dingl.  pohjt.  /.,  250,  216 — 227,  265 — 
271,  and  316 — 321). — In  the  first  part  of  the  paper,  Strippelmann 
speaks  of  the  occurrence  of  asphalte  at  Bentheim,  and  of  similar 
asphaltic  deposits  at  Paterno,  Castro,  CoUa  San  Magna,  and  other 
places.  He  then  enters  into  a  minute  discussion  on  the  formation  of 
these  bitumens.  His  conclusions  confirm  the  views  held  by  Men- 
delejeff  as  to  the  formation  of  bitumen  by  inorganic  means.  Bitumen 
is  frequently  met  with  at  places  where,  from  a  geological  point  of 
view,  its  occurrence  can  be  explained  only  by  duly  recognising  the 
theory  as  to  the  direct  influence  of  volcanic  forces  on  the  formation  of 
fissures,  and  by  assuming  that  the  bitumen  accumulated  within  the 
fissures  is  formed  in  the  same  manner  as  that  contained  in  lavatic 
geodes,  and  separated  from  prehiatorical  tufaceous  deposits,  but  by 
inorganic  means. 
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In  regard  to  the  practical  utility  of  the  Bentheim  asphalte,  it  is 
stated  that  it  is  of  high  value  for  the  purpose  of  gas-making  and  for 
the  preparation  of  burning  oil,  paraffin,  lubricating  oil,  and  coke. 
According  to  Engler  the  asphalte  has  a  sp.  gr.  of  1092.  It  is  insolu- 
ble in  alcohol,  ether,  carbon  bisulphide,  oil  of  turpentine,  and  similar 
solvents,  and  melts  when  heated  strongly.     It  contains — 

L  II. 

Carbon 89-46  .89-33 

Hydrogen 9-55  9-88 

Residue  (ash)    1-09  1-14 

The  following  products  are  obtained  on  fractional  distillation  : — 

1.  Distilled  in  glass  retorts  without  steam — 

I.  II. 

Tar 36-8  38 

Coke 48-9  48 

Loss  (gas  and  water)     14-3  14 

The  tar  has  a  sp.  gr.  of  0-834,  and  forms  a  thick  semi-liquid  mass  of 
dark  colour,  boiling  at  80°  and  yielding  the  following  fractions  when 
subjected  to  distillation : — • 

At  150°.     103  per  cent.  oil.     Sp.  gr.  0-743. 
150—310°.     43-3  per  cent,  burning  oil.     Sp.  gr.  0-806. 
Residue,  46-4  per  cent. 

2.  Distilled  in  glass  retorts  by  the  aid  of  steam : — 

I.  II. 

Tar 41-4  41-8 

Coke 43-5  45-0 

Loss  (gas  and  water)     15-6  132 

The  tar  has  a  sp.  gr.  of  0-853,  and  yields  by  fractional  distilla- 
tion : — 

At  150°.     71  per  cent,  of  oil.     Sp.  gr.  0-743. 
150—310°.     34-4  per  cent,  of  burning  oil.     Sp.  gr.  0-805. 
Residue,  58'4  per  cent. 

3.  Distilled  in  stills  or  retorts  on  a  large  scale : — 

(a.)   Cast-iron  Stills. 

I.  IL 

Tar 33-0  34-5 

Coke 47-0  45-0 

Loss  (water  and  gas)       20-0  20-5 
Sp.  gr.  of  the  tar  =  0-0838. 

("b.)  Cast-iron  Horizontal  Retorts. 

Tar 28-66 

Coke    4609 

Loss  (gas  and  water)     25-25 

Sp.  gr.  of  the  tar  =  0-830. 
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The  tar  obtained  by  the  distillation  of  the  asphalte  on  a  large  scale 
was  free  from  phenol  and  creosotic  compounds.  On  treatment  with 
4  per  cent,  sulphuric  acid  (containing  95  per  cent.  H2SO4)  at  60°, 
94  per  cent,  of  refined  tar  was  obtained,  this  when  rectified  over 
0*4  per  cent,  caustic  soda  in  cast-iron  stills  yielded  the  following 
products : — 

Light  Oils  25'5  per  cent. 

Oil    2-0        2-4        2-4        2-4        2*4        2-4       11-5 

Sp.gr 0776    0-785    0-786    0-789    0-791     0-795    0-805 

Medium  Oils  21-8  per  cent. 

Oil    10-8  11-0 

Sp.gr 0-822  0-834 

Oil..     44-8  2-4  3-2  2-3 

Paraffin  mass     Paraffin  grease     Coke     Loss  of  gases 

making  100  in  all. 

The  paraffin  was  separated  from  the  oil  by  cooling,  filtering,  and 
pressing.     Obtained : — 

9-91  per  cent,  crude  paraffin,  melting  point  51° 
90-09  per  cent,  oil,  sp.  gr.  0-864. 

Hence,  by  subjecting  Bentheim  asphalte  to  distillation  on  a  large 
scale,  the  following  products  are  obtained: — 

Burning  oils 12-72 

Gas  REid  lubricating  oils   9-78 

Paraffin 1-50 

Paraffin  grease 0*65 

Coke  from  retorts 46-09 

Coke  from  tar    0-86 

Pitch 1-52 

Loss  (gas  and  water) 26-88 

100  00 

A  series  of  carbonising  trials,  made  with  Bentheim  asphalte,  showed 
that  the  yield  of  gas  obtained  largely  exceeded  that  of  other  kinds  of 
gas- coal. 

Engler  has  investigated  Italian  petroleum  from  Terra  di  Lavoro. 
The  crude  oil  forms  a  dark  brownish-black  thick  fluid,  having  an  un- 
pleasant smell.  It  has  a  sp.  gr.  of  0'970  at  21°,  and  gives  by 
analysis  :— 

I.  II.  III.  IV. 

Carbon 83-72        83-52          —  — 

Hydrogen    ..      10-71  10-88  —  — 

Sulphur  ....        —  —  1-08         1-30 

Besides  hydrocarbons,  oxygenated  resinous  substances  are  present 
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in  large  quantities,  also  sulphur  compounds.  Paraffin  could  not  be 
detected,  although  by  subjecting  the  crude  oil  to  fractional  distil- 
lation the  higher  boiling  portions  deposited  small  quantities  of 
paraffin  on  cooling.  It  is  doubtful,  however,  whether  it  has  not  been 
formed  by  distillation.  Cumene,  which  has  been  detected  in  most 
kinds  of  peti-oleum  (Pennsylvania,  Galicia,  Baku,  Alsace),  was  found 
also  in  this  variety.  Phenols  or  creosote  are  absent.  Owing  to  the 
high  boiling  point  and  high  specific  gravity,  this  oil  cannot  be  used 
for  burning  purposes ;  it  is,  however,  specially  adapted  for  the  manu- 
facture of  lubricating  oils.  The  subjoined  table  gives  the  results  of 
experiments  on  the  quantity  and  propei-ties  of  the  gas  obtainable  from 
Italian  petroleum  : — 


Investigator. 


P.  Jacque.'!,  Turin  . .  . .  -^ 
L.  Ferrario,  Eome.  •  •  •  ■{ 

F.  Scheuer,  Lugano  . .  -l 

Sulzer  Bros.,    Winter-  J 
thur L 

Anonymous  Society  for 
water  and  gas  instal- 
lation, Vienna 

II.  Hirzel,  Leipzig.  •  •  •  -s 


j  Quantity 
Sp.  gr.  of  j        of 
the      I    petro- 
petro-    ileum  used 
leum. 

the  trial. 


•975 
■975 
■975 
•975 
■975 
•925 
•975 
■925 

•975 
•925 

•975 
•925 


•50 

2- 

•80 

2- 

•00 

1- 

•90 

2- 

•70 

!• 

•90 

I^ 

■80 

!■ 

•20 

2- 

•00 

2- 

•70 

1- 

•70 

1- 

•00 

1- 

Duration 
of  the 
distilla- 
tion 
in  liouTB. 


•00 
•00 
•55 
•00 
•33 
■32 
■59 
•00 

•00 
•42 

•39 
•30 


Gas 
fori  kilo, 
of  petro- 
leum. 


cub.  meters. 
0^439 
0^487 
0-431 
0^426 
0  325 
0^384 
0^454 
0^560 

0^456 
0-457 

0^421 
0  264 


Petroleum  re- 
quired for 
the  production 
of  24  cubic 
meters  of  gas 
=  100  candles 
per  hour. 


The  oils  of  0^925  sp.  gr.  are  rectified,  the  remainder  crude  petro- 
leum. 

In  conclusion,  it  is  stated  that  although  the  boiling  points  of  the 
various  fractions  obtained  by  the  distillation  of  Italian  petroleum  and 
IJentheim  asphalte  correspond  with  one  another,  there  is  a  marked 
difference  in  their  respective  specific  gravities.  For  example,  the 
fraction  boiling  below  290°  has  a  sp.  gr.  of  0'882  in  the  case  of  the 
Italian  oil,  whilst  the  density  of  the  corresponding  fraction  from 
tiie  oils  obtained  from  Bentheim  a.sphalte,  is  below  0'880.  Engler 
is  of  opinion  that  such  wide  differences  in  the  density  of  the  same  boil- 
ing fractions  of  various  mineral  oils,  have  not  been  observed  hitherto  ; 
this  circumstance  proves  how  variable  the  internal  constitution  of 
these  hydrocarbons  must  be,  although  they  may  belong  to  the  ethane 
or  ethylene  series.  D.  B. 

New   Bye-product   from    Coal   Distillation.     By  G.  E.  Davis 
(Chem.  Ncwd,  48,  :i2"J_). — With  regard  to  tlie  distillation  of  coal,  &c. 
YOL.   XLVI.  2   n 
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(comp.  this  vol.,  224),  attentiou  is  drawn  in  the  present  paper  to  the 
use  of  gas  for  heating  and  cooking  purposes,  and  as  it  is  generally 
acknowledged  that  for  such  purposes  a  luminous  and  smoky  flame  is 
not  desirable,  therefore,  before  being  applied  to  this  use,  the  gas  may 
with  advantage  be  deprived  of  illuminants.  Now,  in  the  author's 
opinion,  all  the  published  analyses,  &c.,  of  coal-gas,  are  misleading, 
valueless,  and  inaccurate,  inasmuch  as  he  finds,  from  experiments, 
that  the  chief  illuminants  of  coal-gas  are  not  ethylene,  diethyl,  &c., 
but  the  vapours  of  easily  condensable  hydrocarbons,  beginning  to 
boil  at  18°,  and  containing  many  hydrocarbons,  including  naphtha- 
lene. These  illuminants  are  easily  absorbed  by  olive,  rape,  or  even 
hydrocarbon  oils ;  and  the  absorption  can  be  made  so  complete  that 
the  gas  after  treatment  burns  with  a  fl.ame  of  exceedingly  feeble 
luminosity.  Five  gallons  of  condensed  hydrocarbons  of  great  techni- 
cal value  can  be  obtained  from  the  gas  yielded  by  one  ton  of  coal ; 
the  author  proposes  to  call  them  "crude  benzol."  The  quality  of 
the  "  crude  benzol "  depends  greatly  on  the  temperature,  both  within 
and  outside  the  retorts,  and  therefore  if  their  recovery  is  contemplated, 
heating  operations  must  be  conducted  with  greater  care  than  is  neces- 
sary in  ordinary  gas  making.  The  presence  of  paraffins  in  the  "crude 
benzol  "  is  proved  by  the  short  yield  of  aniline  obtained  from  them. 

D.  A.  L. 
Artichokes  a   Source   of  Spirit.     (Bied.  Centr.,  1883,   856.)— 
The  spirit  made  from  artichokes  is  somewhat  cheaper  than  that  from 
potatoes,  and  when  potato  disease  is  prevalent  it  is  advantageous  to 
employ  this  plant.  E.  W.  P. 

Evaporation  of  Alcohol  from  Wooden  Vats.  By  A.  Schrobe 
(Bled.  Centr.,  1883,  854). — During  the  first  year  the  loss  was  0"73  per 
cent,  monthly,  during  the  second  year  0"42  per  cent,  monthly,  in  the 
third  0'42,  in  the  fourth  0'31,  in  the  fifth  0"31,  and  in  the  sixth, 
seventh,  and  eighth  years  0'21  per  cent,  monthly.  E.  W.  P. 

Presence  of  Arsenic  in  Wines  Free  from  Artificial  Colouring- 
matter.  By  A.  Baeth^lemt  {Compt.  rend.,  97,  752). — Some  wine 
sold  in  the  department  of  Midi  was  found  to  contain  a  relatively 
considerable  quantity  of  arsenic.  This  wine  had  been  kept  in  old 
barrels,  whilst  the  same  wine  stored  in  new  barrels  was  free  from 
arsenic.  The  arsenic  was  derived  fi-om  sulphuric  acid  with  which  the 
old  barrels  had  been  repeatedly  washed,  and  which,  as  sold  in  the 
neighbourhood  of  Toulouse,  contains  a  large  proportion  of  arsenic. 

C.  H.  B. 

Steeping  of  Barley.  By  F.  Ullik  (Bled.  Centr.,  1883,  639— 
641). — The  author  continues  the  experiments  already  noted  (Abstr., 
1882,  645  and  761),  on  this  occasion  to  ascertain  the  effect  of  different 
quantities  of  water  and  frequent  changes  ;  the  water  had  nearly  the 
same  composition  as  that  previously  used.  He  found  that  when  the 
same  quantity  was  used  frequent  changing  had  no  appreciable  influ- 
ence, but  that  the  employment  of  larger  quantities  extracts  more 
matter  from  the  barley,  and  more  lime  enters  the  grain.  The  potash 
dissolved    is    not   greatly  different,   but   soda,  lime,  magnesia,    and 
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phosphoric  acid  increase,  as  do  organic  matters,  carbohydrates  and 
nitrogen  particularly.  The  use  of  water  containing  a  small  percent- 
age of  s(xlium  chloride  withdraws  lime,  and  causes  soda  to  enter  into 
the  grain.  Further  experiments  convince  tlie  author  that  the  condi- 
tion of  the  barley  itself  lias  more  effect  on  the  substances  withdrawn 
during  steeping  than  the  quantity  or  quality  of  the  water,  and  that 
gi-eater  quantities  of  extract  are  to  be  had  from  old  than  from  fresh 
barley.  As  the  nitrogenous  substances  possess  particular  interest,  the 
author  made  a  steep  of  600  grains  barley,  and  found  a  total  of  0'133 
gram  nitrogen,  of  \rhich  0'il2  gram  remained  in  the  residue  from  the 
phosphotungstic  filtration.  No  peptones  were  traceable,  and  the  bulk 
of  nitrogenous  matter  was  derived  from  amides.  Tlie  author  has  begun 
experiments  which  show  that  steeping  causes  changes  to  occur  which 
are  intimately  connected  with  the  life  and  growth  of  the  grain. 

J.   F. 

Employment  of  Maize  in  Brewing.  By  J.  F.  Gext  (Bied. 
Centr.,  1883,  So3). — According  to  this  patent,  the  corn  is  coarsely 
crushed  between  rollers  and  freed  from  husk  and  embryo,  and  then 
.softened  by  steam,  and  finally  pressed  and  dried  between  hot  rollers. 
To  brew  from  this,  65  parts  are  added  to  35  parts  of  barley  malt. 

E.  W.  P. 

Pasteurising  Beer.  By  M.  Schwarz  {Bied.  Centr.,  1883,  560). — 
According  to  Behreiid,  yeast  cells  are  not  killed  by  warming;  the 
author,  on  the  contrary,  finds  that  at  55°  all  the  cells  are  killed. 
Yeast  killed  at  55°  placed  in  a  food  solution  with  addition  of  fresh 
malt-exti-act,  did  not  show  a  single  living  cell  after  40  hours  at  a 
temperature  of  6 — 7°.  Every  single  bottle  of  beer  should  be  heated 
uniformly  for  a  considerable  time  to  the-  necessary  temperatui'e,  say 
2 — 3°  over  55".  Badly  pasteurised  beer  remains  clear  when  kept  cool, 
but  the  warmth  of  a  room  turns  it  turbid  from  formation  of  yeast, 
bacteria,  fungi,  albuminate,  and  some  hop  resin.  The  turbidity  of 
well-pasteurised  beer  the  author  finds  to  be  due  to  a  separation  of 
gluten  ;  by  heating  such  beer  to  50°  it  will  again  become  clear,  and 
remain  so  for  a  long  time.  J.  T. 

Behaviour  of  Tannin  in  Hops  towards  the  Albuminoids  in 
Malt.  By  MoKiTZ  and  Li:e  {Bied.  Centr.,  1883,  854). — The  tannin  in 
hops  precipitates  as  much  again  of  the  albuminoids  in  malt  as  simple 
boiling  does ;  but  there  is  a  sufficiency  of  these  compounds  in  tlie  malt 
to  feed  the  hops  after  all  the  tannin  has  been  precipitated. 

E.  W.  P. 

Separation  of  Sugar  from  Molasses  or  Syrup  by  Strontia  or 
Lime  at  Low  Temperatures.  By  C.  Sciieiblki;  and  others  {Bied. 
Centr.,  1883,  637 — 639). — Tlie  author  has  taken  out  another  patent 
relating  to  the  strontia  process,  which  is  thus  described.  On  boiling 
a  mixture  of  sugar  and  strontia  solution,  the  sparingly  soluble  di- 
strontium  saccharate  is  precipitated;  this  does  not  occur  in  the  cold, 
but  either  pure  strontium  hydroxide  or  monostrontium  saccharate 
crystallises,  CiiHvjOuSrO  +  5H20,  and  the  latter  is  sure  to  happen 
provided  a  certain  quantity  of  the  compound  obtained  from  a  previous 
operation  is  stirred  into  the  mixture  of  molasses  and  strontia.     The 
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proportion  yielding  the  best  results  is  obtained  by  adding  so  much 
Sr('HO)o  +  8H3O  to  the  molasses  as  the  latter  contains  sugar,  the 
strontium  hydroxide  being  previously  dissolved  in  three  times  its 
weight  of  boiling  water.  The  mixture  remains  clear  while  just 
under  the  temperature  of  boiling  water,  but  on  cooling,  the  mono- 
saccharate  separates  in  warty  masses,  which  are  dried  by  filter-presses 
or  other  means.  The  saccharate  so  obtained  contains  two-thirds  or 
three-fourths  of  the  whole  sugar,  and  the  remainder  can  be  recovered 
as  di-saccharate.  The  monosaccharate  yields  strontium  carbonate  and 
sugar  when  treated  with  carbonic  anhydride.  Another  way  of  obtain- 
in  o-  suo"ar  from  molasses  in  the  cold  is  described  by  Walters,  by  the 
addition  of  sharply  biirnt  lime,  which  first  forms  a  soluble  saccha- 
rate, but  after  a  time  becomes  an  insoluble  compound — tetra-calcium 
saccharate.  Much  of  the  success  of  this  process  depends  on  the 
manner  of  burning  the  lime  employed.  Lippman  says  that  if  pow- 
dered calcium  hydroxide  be  added  to  a  solution  already  saturated 
with  lime,  at  a  moderate  temperature,  the  sugar  is  precipitated  in  the 
cold  as  a  tribasic  lime  salt  with  an  excess  of  uncombined  lime. 

J.  F. 
Manufacture  of  Maize-starch  as  a  New  Branch  of  Agricul- 
tural Industry.  By  L.  v.  Wagxek  {Bingl.  -polyt.  J.,  250,  173 — 
182). — This  paper  discusses  in  detail  the  manufacture  of  maize- 
starch,  and  the  recovery  of  the  bye-products  (proteids)  for  feeding 
purposes.  The  process  recently  introduced  by  Gillitzer  has  the 
advantage  that  in  the  preparation  of  starch  from  maize  the  proteids 
are  recovered  in  an  unaltered  condition,  the  yield  of  starch  and  of 
proteids  recovered  being  almost  theoretical.  The  starch  is  of  the 
best  quality.  100  parts  of  maize  produce  52 — 60  parts  starch,  8—15 
parts  proteids  (maize  fibrin  and  gluten),  and  12 — 18  parts  husks,  &c. 
The  author  shows  that  the  cultivation  of  maize  in  conjunction  with 
the  manufacture  of  maize-starch  is  more  remunerative  than  the 
cultivation  of  potatoes.  The  recovery  of  the  bye-products  pays  for 
working  costs,  so  that  the  difi^erence  in  the  price  at  which  the  maize 
is  bought  and  that  at  which  the  resulting  maize-starch  is  sold  is 
profit.  D.  B. 

Researches  by  Witz  on  the  Oxidation  of  Cellulose.    By  H. 

ScHMiD  {Dingl.  pohjt.  J.,  250,  271— 280).— The  methods  for 
animalising  vegetable  tissues  with  a  view  to  render  them  better  able 
to  receive  colours  in  dyeing  are  based  on  the  following  reactions : — 
(1)  nitration,  (2)  merceration,  the  result  of  the  action  of  alkalis, 
and  (3)  hydration  of  the  cellulose,  caused  by  the  action  of  acids. 

Witz  has  introduced  a  new  process,  in  which  any  substance  capable 
of  producing  oxidation  may  be  employed.  By  the  action  of  oxidising 
agents  in  acid  or  neutral  solutions,  textile  fabrics  are  so  altered  as  to 
enable  them  to  more  readily  receive  dye-stuffs.  The  author  discusses 
the  investigations  of  Witz  more  minutely.  He  considers  that  Witz's 
reaction  depends  on  the  conversion  of  cellulose — a  carbohydrate  con- 
stituted like  an  alcohol — into  a  compound  having  acid  properties,  so 
that  its  power  to  attract  basic  dye-stuffs  is  analogous  to  the  affinity 
which   characterises  benzoic  acid,  tannin,  and  other  aromatic  acids. 
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Its  action  would  in  point  of  fact  consist  in  the  precipitation  of  insoluble 
compounds  of  the  complex  amines  of  the  rosaniline-group  and  similar 
colouring  matters.  The  resulting  lakes  do  not,  however,  adhere  to  the 
fibre  as  firmly  as  the  corresponding  tannin  colours.  As  oxidising 
agents,  Witz  has  employed  the  hypochlorites,  also  hypochlorous  acid 
disengaged  from  the  hypochlorites,  chromates,  hydrogen  peroxide, 
ozone,  and  atmospheric  oxygen.  The  goods  may,  moreover,  be  simply 
exposed  to  light.  D.  B. 

Analysis  of  Malt-extract.  By  J.  F.  C.  Jcxge  (Pharm.  J.  Travs. 
[3],  14,  lU4^Iu8). — An  extract  of  malt  that  is  soluble  in  water,  has 
a  pleasant  taste,  and  remains  unfermented  for  a  long'  time,  is  usually 
considered  to  be  good,  but  as  many  wortliless  preparations  have  these 
characteristics  their  value  cannot  be  ascertained  from  these  alone.  In 
the  author's  opinion,  it  should  in  addition  be  light  in  colour,  contain 
but  little  free  acid,  and  only  a  limited  quantity  of  water ;  all  the 
.soluble  constituents  of  the  malt  should  be  present,  diastase  being  the 
most  important,  and  the  albuminoids  should  be  in  an  easily  digestible 
form.  The  presence  of  a  large  pro2)ortion  of  phosphates  or  other 
ash  constituents  is  no  criterion  of  a  good  extract.  The  author's 
analytical  examinations  are  based  on  these  considerations.  The  solid 
matter  and  loattr  are  best  determined  by  means  of  a  maltometer,  or  by 
taking  the  sp.  gr.  at  \7b°  of  a  solutio-n  of  the  extract  in  an  equal 
weight  of  water,  and  referring  to  a  table  given  in  the  paper.  A  good 
extract  should  not  contain  less  than  50  per  cent,  of  extracted  matter, 
as  in  dilute  extracts,  some  beers,  for  example,  diastase  cannot  exist, 
and  the  preparations  are  often  treated  with  salicylic  acid  in  order  to 
delay  the  decomposition  of  the  dextrin;  this  may  be  detected  by 
agitating  the  extract  with  ether,  evaporating  the  ethereal  extract,  and 
testing  for  the  salicylic  acid  with  feme  chloride.  For  the  determina- 
tion of  free  acid,  the  author  employs  a  solution  of  soda  containing 
5  grams  of  sodium  hydroxide  to  a  litre  of  water,  and  very  sensitive 
litmus-papers  for  the  indicator.  10  grams  of  a  good  extract  ought 
not  to  i-equire  more  than  6  or  7  c.c.  of  the  soda  solution ;  if  it  requires 
more  than  10  c.c,  that  is  more  than  0"5  mm.  of  soda  for  100  c.c.  of 
extract,  it  will  not  retain  its  diastatic  power  for  long.  The  determina- 
tion of  diastase  ifi  conducted  iu  the  following  manner.  Several  clear 
and  uniform  2-oz.  vials  are  charged  with  2  ozs.  of  distilled  water  and 
2  drops  of  iodine  solution  containing  2  grams  of  iodine  and  4  grams 
of  potassium  iodide  dissolved  in  250  c.c.  of  water.  10  grams  of 
starch  are  stirred  with  30  grams  of  water,  then  poured  into  150  grams 
of  boiling  water,  and  stirred  and  boiled  for  some  time ;  a  good  ther- 
mometer is  now  introduced,  and  the  starch  mucilage  is  cooled  to  and 
kept  at  100°  F.  on  a  water-bath.  10  grams  of  malt-extract  dissolved 
in  10  c.c.  of  water  are  stirred  into  the  mucilage,  the  time  being  noted, 
and  after  one  minute,  or  when  the  mucilage  has  become  thin,  two 
drops  are  transferred  to  one  of  the  vials,  which  is  shaken  and  placed 
near  a  window.  This  operation  is  repeated  until  no  coloration,  or 
scarcely  any,  is  produced  in  the  vials ;  the  time  occupied  indicates 
the  amount  of  diasta.se  present.  Various  colorations  produced  with 
the  iodine  solution  show  the  progress  of  the  changes.     1.  A  greenish- 
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blue  coloration,  and  after  standing  the  appearance  of  a  blue  precipi- 
tate indicates  undecomposed  starch.  2.  A  dark  blue  solution  without  a 
precipitate,  soluble  starch.  3.  A  purple  solution  shows  that  the 
quantity  of  soluble  starch  equals  that  of  the  dextrin  and  siigar.  4.  A 
red  colour  points  to  the  predominance  of  dextrin  or  sugar,  according 
to  depth,  the  redness  increasing  with  the  former.  5,  No  colour,  or 
scarcely  any  colour,  indicates  completion  of  the  change.  This  plan  of 
procedure  is  adopted  in  the  experiments  with  diastase  described  below. 
A  good  malt-extract  will  convert  its  own  weight  of  starch  at  62°  F. 
within  40  minutes,  at  100°  F.  within  10  minutes,  and  at  150°  F. 
within  3  minutes,  or  it  Tvill  convert  five  times  its  weight  of  starch 
in  40  minutes  at  100°  F.,  or  eight  times  that  amount  in  90  minutes. 
Moreover,  an  extract  of  this  strength  wull  digest  the  following 
boiled  amylaceous  articles : — Potatoes,  4  parts  in  3  minutes,  16  parts 
in  15  minutes;  rice,  4  parts  in  10  minutes;  bread,  4  parts  in 
9  minutes,  16  parts  in  45  minutes;  sago,  4  pai-ts  in  12  minutes, 
8  parts  in  30  minutes.  The  albumiyiaids  are  determined  by  shaking 
in  a  tall  graduated  cylinder  80  parts  of  a  cold  saturated  solution  of 
picric  acid  with  20  parts  of  malt-extract  until  the  extract  is  dissolved; 
the  precipitate  is  allowed  to  settle,  and  after  24  hours  its  height  is 
read  off.  Each  division  represents  1  per  cent,  by  weight  of  nitro- 
genous matter  dried  at  212°  F.  The  quantity  ought  to  be  on  an 
average  from  3  to  3"25  per  cent.  These  determinations  are  sufficient 
to  pronounce  an  extract  good  or  worthless.  The  dextrin,  sugar,  and 
glycerol  can  be  determined  in  the  following  manner:— 2  to  5  grams  of 
extract  are  mixed  with  20  grams  of  dry  clean  sand,  and  then  dried 
and  weighed,  the  loss  is  icater.  The  dried  mixture  is  transferred 
to  a  percolating  tube  supported  on  a  small  wire  stand ;  the  whole  is 
dried  and  weighed,  then  percolated  with  ether,  and  the  residue  is 
dried  and  weighed  ;  the  loss  is  the  resin.  Percolation  of  this  residue 
Avith  a  mixture  of  2  volumes  of  absolute  alcohol  and -3  volumes  of  ether 
removes  the  glycerol,  whilst  the  su^gar  is  removed  by  subsequent 
exhaustion  with  strong  alcohol.  Treatment  with  hot  water  dissolves 
away  the  dextrin  from  the  albumin;  and  finally  the  latter  may  be 
destroyed  by  igniting  the  sand,  which  on  cooling  ought  to  weigh  the 
same  as  it  did  at  the  beginning  of  the  opeiation. 

The  author  has  made  several  experiments  to  study  the  action  of 
acids,  alkalis,  and  alcohol  on  diastase.  The  quantities  employed  in 
each  expei'iment  were  5  fluid  ounces  of  starch-paste  containing 
100  grams  of  starch  with  100  minims  of  saliva,  or  100  minims  of 
malt-extract  dissolved  in  100  minims  of  water.  The  malt-solution 
was  prepared  fresh  every  day  from  the  same  sample  of  malt-extract, 
and  was  tested  to  secure  a  uniformity  of  diastatic  power ;  it  had  an 
acid  reaction.  The  saliva  was  collected  from  a  number  of  persons, 
adults  and  children,  and  was  tested  from  time  to  time ;  it  was  always 
neutral.  The  starch-paste  was  heated  to  and  kept  at  or  about  100°  F. 
on  a  water-bath,  the  reagent  was  added  and  mixed  well  in,  and  finally 
the  malt-solution  or  saliva.  The  tests  were  made  with  the  iodine  solu- 
tion as  described  above,  and  the  observations  recorded  in  the  follow- 
ina:  manner : — 
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and  so  o». 

[   in  2  hours. 

With  a  further  increasing  quantity  of  acetic  acid,  the  power  of 
malt-extract  gradually  decreases,  until  it  is  arrested  when  \^  per 
cent,  acid  is  exceeded.  Wich  lactic  acid,  ^J^  per  cent.,  the  action  of 
both  malt-extract  and  saliva  is  much  increased,  especially  in  the  case  of 
saliva  ;  with  j^^  per  cent.,  the  malt  increased,  the  saliva  retarded  ;  \  per 
cent,  is  favourable  to  malt,  but  fatal  to  saliva ;  and  j  per  cent,  lactic 
acid  steps  nearly  all  diastatic  action  of  the  malt-extract.  -jL  per  cent. 
of  a  mixture  of  1  part  hydrochloric  acid,  2  parts  lactic  acid,  and 
8  part?  acetic  acid  proves  very  favourable  to  the  action  of  both  malt 
and  saliva,  whilst  \  per  cent,  of  this  mixture  is  favourable  to  the  malt 
only.  Leaving  out  the  lactic  acid  in  the  mixture  caused  a  diminution 
of  diastatic  action  of  both.  ^V  P®^  cent,  of  caustic  soda  totally 
destroys  the  action  of  saliva,  whilst  the  malt  is  rendered  inactive  by 
y'o  per  cent.     Alkaline  carbonates  act  less  energetically. 

Alcohol  has  only  a  slight  influence  on  diastatic  action,  and  its  action 
is  more  narked  with  saliva  or  neutral  malt-extract.  The  effect  of 
wines  and  spirits  on  diastatic  power  seems  to  depend  on  the  propor- 
tion the  anount  of  acid  present  bears  to  the  quantity  of  stai'ch  and 
malt-extract  or  saliva;  so  that  when  the  proportion  of  acid  is  large 
and  the  quantity  of  starch  and  diastase  small,  the  action  is  very 
sluggish  0"  stops  altogether.  This  is  more  evident  in  the  case  of 
saliva  thar  Avith  malt-extract.     For  example — 


Colourless  in 
miiiules. 


Extract  of  milt  with  wine 


Saliva 


Malt  with  wlisky 
Halira         „ 


Alcohol 

Acid 

Starch 

Extract 

Saliva 

p.c. 

p.e. 

p.c. 

p.c. 

p.c. 

1-5 

0  -125 

3-46 

1-73 

2-56 

0-214 

2-9 

1-45 

— 

5-5 

0-460 

1-5 

1-5 

— 

1-5 

0-125 

3-46 

— 

3-46 

2-56 

0-214 

2-9 

— 

2-90 

13-33 

0  -0231 

2-31 

2-31 



13-33 

0  -0231 

2-31 

— 

2-31 

5 

5 
r  Colour  2. 
\  After  60  mina. 

45 
r  Colour  1. 
\  After  60  niins. 

7 

4 

D.  A.  L. 
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Contribution  to  a  Knowledge  of  Rye  Grain.  Bj  E.  Egger 
(Bingl.  2yohjt.  J.,  249,  425). — By  subjecting  the  fruit  of  rye,  which 
is  generally  of  a  greyish-brown  colour,  to  close  examination,  the 
author  detected  shades  varying  from  yellow  to  dark  brown,  whilst 
the  grain  in  some  instances  exhibited  a  bluish-green  coloration.  Under 
the  microscope,  some  of  the  gluten  cells  showed  a  dark  blue  colour. 
Dilute  hydrochloric  and  sulphuric  acids  change  the  blue  to  red,  and 
dilute  solutions  of  alkalis  give  a  yellow  colour,  which  acids  do  not  re- 
convert into  red.  By  pulverising  and  sifting  the  grain,  and  treating 
the  residual  bran  with  alcohol  acidified  with  hydrochloric  acid,  a  pink 
extract  is  obtained.  D.   B. 

Formation  of  Alcohol  in  the  Fermentation  of  Bread.  By 
V.  Marcaxo  (Compt.  rend.,  97,  1070 — 1071). — A  leaven,  known  iu 
France  as  levain  de  chef,  made  by  mixing  potatoes,  yams,  &c.,  cooked 
by  steam,  with  water  and  flour,  yielded  on  distillation  an  amount  of 
alcohol  equivalent  to  54'7  c.c.  of  absolute  alcohol  per  kilogram  of 
leaven.  The  solid  residue  consisted  of  cellulose  with  very  little  starch, 
and  the  liquid  was  saturated  with  dextrin. 

A  similar  result  is  obtained  on  distilling  bread  paste  just  b?fore  it 
is  put  in  the  oven.  These  facts  show  that  in  the  tropics  the  forma- 
tion of  alcohol  at  the  expense  of  starch  is  a  constant  and  legular 
phenomenon  in  the  fermentation  of  bread.  C.  B.  B. 

Alteration  of  Flour.  By  Ballaxd  (Compt.  rend.,  97,  651 — 
652). — Wheat  contains  a  ferment  which  appears  to  exist  in  the 
neighbourhood  of  the  embryo.  This  ferment  has  the  properties  of 
organised  ferments,  is  insoluble,  and  withstands  a  temperature  of  100° 
when  dry,  but  is  destroyed  by  boiling  water.  It  is  active  only  in 
presence  of  heat  and  moisture,  a  temperature  of  25"  being  most 
favoui-able  to  its  development.  When  the  wheat  is  carefully  ground, 
the  greater  part  of  the  ferment  is  left  in  the  bran,  its  proDortion  in 
the  flour  being  smaller  the  more  carefully  the  latter  is  diessed.  If 
the  grinding  is  too  rapid  or  violent,  a  larger  quantity  of  the  ferment 
passes  into  the  flour,  hence  the  liability  to  alteration  of  ibur  which 
is  said  to  be  ebhauffe'e.     This  can  be  avoided  by  grinding  w.th  rollers. 

The  acidity  of  old  flour  is  not  the  cause  of  the  disappearance  of 
gluten,  but  is  the  result  of  it.  The  gluten  appears  to  exist  as  such 
in  wheat  in  the  same  manner  as  starch,  and  is  not  a  procuct  of  the 
action  of  water  on  a  glutenogen.  In  stored  flour,  the  glu:en  retains 
all  its  properties,  but  the  action  of  the  ferment  is  retarded  by  the 
absence  of  water.  On  adding  water  and  warming,  its  ictivity  is 
restored.  The  addition  of  oatmeal  to  army  flour,  althougi  advanta- 
geous on  account  of  its  nutritive  properties  and  cheapnes,  renders 
the  flour  much  more  liable  to  alteration.  This  might  Icwever  be 
prevented  by  keeping  the  flour  and  oatmeal  separate,  and  oily  mixing 
them  when  required  for  use.  C.  H.  B. 

Acceleration  of  the  Oxidation  of  Drying  Oils.  By  ^.  Livache 
(Compt.  rend.,  97,  1311 — 1314). — When  a  drpng  oil,  previously 
treated  with  litharge  or  finely  divided  metallic  lead  (A)str.,  1883, 
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p.  757),  is  agitated  with  a  solution  of  zinc  sulphate,  all  the  lead  is  pre- 
cipitated from  the  oil,  hut  the  latter  now  holds  zinc  in  solution.  By 
using  manganese  sulphate,  copper  sulphate,  &c.,  in  this  way,  every 
trace  of  lead  is  removed  from  the  oil,  hut  the  lead  is  replaced  by 
manganese,  copper,  &c.  Tf  an  oil  charged  with  lead  will  dry  in 
24  hours  wdien  spread  out  in  a  thin  layer  on  glass,  it  will  dry  com- 
pletely in  five  or  six  hours  if  charged  with  manganese,  in  30  to  oO  hours 
with  copper,  zinc,  or  cobalt,  and  in  more  than  48  hours  with  nickel, 
iron,  chromium,  &c. 

It  is  more  convenient  to  use  the  solid  finely  powdered  salt  in  place 
of  a  solution,  since  the  latter  forms  an  emulsion  with  the  oil.  In  fact, 
treatment  with  metallic  lead  and  a  solid  sulphate  may  take  place 
simultaneously,  hut  in  this  case  the  oil  will  contain  some  lead  in 
addition  to  the  other  metal. 

Although  solidification  of  a  drying  oil  charged  with  manganese  takes 
place  in  five  or  six  hours  when  spread  out  in  thin  layers,  the  solidifi- 
cation of  thick  layers  requires  a  long  time,  even  though  the  protecting 
pellicle  which  forms  on  the  surface  is  continually  removed.  Oxida- 
tion is  more  ra])id  at  a  higher  temperature,  but  with  thick  layers  a 
long  time  is  required  for  complete  solidification,  even  under  these 
conditions. 

A  temperature  of  50 — 60°  accelerates  the  oxidation  of  drying 
oil,  partly  because  the  oil  becomes  more  fluid,  and  partly  because  the 
oxygen  is  more  active  at  a  higher  femperatnre. 

When  a  manganiferous  oil  is  dissolved  in  an  equal  volume  of 
benzene,  and  agitated  with  air  in  a  closed  vessel,  rapid  absorption 
of  oxygen  takes  place,  especially  at  a  temperature  of  40 — 50°.  If 
the  air  is  continually  renewed,  so  as  to  furnish  the  oxygen  required 
for  the  maximum  oxidation  of  the  oil,  the  liquid  becomes  thick,  and 
on  distilling  and  separating  the  solvent  a  liquid  is  obtained  which 
solidifies  on  cooling  to  a  very  dry  and  perfectly  elastic  solid.  It  is 
evident  that  by  limiting  the  oxidation  a  series  of  products  of  vary- 
ing viscosity  can  be  obtained  intermediate  between  the  original  oil 
and  the  solid  formed  by  maximiim  oxidation.  The  last  product  is 
characterised  by  its  remarkable  elasticity,  and  its  absolute  insolubility 
in  water,  alcohol,  and  ether.  It  is  almost  instantly  saponified  by 
potash  in  the  cold,  and  on  subseqiient  separation  of  the  fatty  acids  it 
is  found  that  the  solid  fatty  acids  have  undergone  no  alteration, 
whilst  the  liquid  fatty  acid  has  almost  completely  disappeared,  and 
has  been  converted  into  viscous  products,  characterised  by  their  solu- 
bility in  water  and  by  the  various  salts  which  they  form. 

C.  H.  B. 

American  Milk.  By  E.  H.  Jenkins  (Bied.  Centr.,  1883,  528— 
530). — The  author  gives  the  following  milk  analyses: — 
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Jersey  cows. 

Guernsey  cows. 

Average 
of  six 

From  six 

From  five 

From  six 

cows. 

cows, 

cows, 

cows, 

1. 

2. 

3. 

Jersey. 

Ayrshire. 

native. 

Water 

85-28 

87-15 

86-43 

85-02 

82-85 

84-82 

85-20 

Solid  residue  . 

14-72 

12-85 

13-57 

14-98 

17-15 

15-18 

14-80 

Casein 

3  67 

3-20 

3-34 

4-22 

4-51 

4-00 

4-08 

Fat 

5-21 

4-33 

4-49 

5-00 

6-62 

5-06 

5-23 

Sugar  

4-93 

4-60 

4-82 

4-47 

4-57 

4-69 

4-50 

Ash 

0-91 

0-72 

0-92 

1-29 

1-45 

1-43 

1-17 

Daily  yield  . .  . 

211b.  3oz. 

211b.  4oz. 

221b.  9oz. 

— 

— 

— 

— 

Density 

^~- 

1  -0326 

1-034 

1  -0353 

The  author  has  made  over  200  analyses  of  milk  collected  from 
various  herds ;  the  average  amount  of  solid  residue  was  12-40  per 
cent.,  with  a  minimum  of  9-8  and  a  maximum  of  14-4;  and  the 
average  amount  of  fat  was  4' 02  per  cent,  with  a  minimum  of  2-6  and 
a  maximum  of  5-6.  Only  one  sample  contained  less  than  10  per  cent, 
of  solid  residue  ;  five  samples  between  10  and  lO'S  per  cent. ;  six 
."samples  between  10-5  and  11  per  cent.;  19  between  11  and  11-5; 
27  between  11-5  and  12;  and  150  samples  over  12  percent.  The 
author  is  not  quite  certain  that  all  the  samples  were  unadulterated, 
and  thinks  the  one  with  9  8  total  solids  must  have  been.  The  author 
holds  that  milk  with  a  sp.  gr.  less  than  1-029  must  be  adulterated. 

J.  T. 

Utilisation  of  Skim-milk.  By  B.  Folkers  (Bied.  Cent7\,  1883, 
566). — Practical  experiments  extending  over  several  years  have  been 
made  by  the  author  near  Jever.  Fattening  calves  did  not  pay,  but 
for  pigs  the  results  were  economically  satisfactory.  J.  T. 

Butter-making.  By  W.  Fleischmann  and  Blunck-Schilkowitz 
{Bied.  Centr.,  1883,  554 — 557). — Milk  requiring  to  be  transported 
before  being  skimmed  for  butter-making,  gives  a  better  yield  of  butter 
when  gently  agitated  from  time  to  time  during  cooling,  before  being 
placed  in  transport  vessels. 

Fleischmann  finds  that  butter  made  without  churn  in  a  kneading 
machine  from  very  thick  cream,  has  the  composition  83 — 86  per  cent. 
fat,  10 — 16  per  cent,  water,  0-2  to  0-8  per  cent,  protein.  The  thick 
cream  was  produced  in  a  Petersen's  machine,  and  such  cream  can  well 
be  made  into  butter  by  kneading.  The  minimum  amount  of  protein, 
0-224  per  cent.,  was  found  in  a  sample  of  butter  made  from  cream 
that  had  been  passed  a  second  time  through  the  machine  along  with 
water.  J-  T. 

Preserved  Butter.  By  W.  Fleischmann  (Bied.  Centr.,  1883,  557 
— 559).^Such  butter  should  have  4 — 5  per  cent,  salt ;  more  does  not 
help  to  preserve  it,  spoils  the  taste,  and  adds  unnecessarily  to  the 
weight.     Analyses  of  16  samples  gave   8"34 — 13-71   per  cent,  water, 
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82-91— 8711  butter  fat;  0-44— 079  protein;  0-36— 0-87  soluble 
nitrogen-free  matter :  1"08 — 0"13  ash  and  common  salt.  The  author 
remarks  that  the  state  of  the  protein  and  nitrogen-free  organic  matter 
is  of  more  importance  than  the  amount ;  for  if  the  protein  be  already 
in  a  state  of  decomposition  owing  to  defective  preparation,  the  butter 
will  not  keep,  even  if  little  be  present.  The  author  finds  that  sour 
cream  makes  as  good  preserved  butter  as  sweet  cream,  although  this 
has  been  denied-  J.  T. 

Insoluble  Fatty  Acid  in  Goat's  Butter,  By  C.  Jehn  (Arch. 
Pharm.  [3],  21,  2G2). — A  fatty  acid  insoluble  in  water  was  isolated 
from  goat's  butter  in  the  following  way : — 5  grams  of  the  pure  butter 
fat  were  saponified  w'ith  2  grams  of  potassium  hydroxide  and  50  c.c. 
of  alcohol,  the  solution  was  evaporated  to  a  syrup,  diluted  with  100  c.c. 
of  water,  and  decomposed  with  hydrochloric  acid.  The  fatty  acid  was 
washed  with  boiling  water  amd  dried.  The  butter  fat  contained  about 
87  per  cent,  of  this  acid.  Goat's  butter  and  cow's  butter  are  thus 
shown  to  yield  the  same  quantity  of  insoluble  fatty  acids. 

W.  R.  D. 

Blumenthal's  Prepared  Rennet.  By  Schmoger  (Bled.^Centr., 
1883,  852). — This  preparation  is  sold  in  the  solid  or  liquid  form  ;  the 
solid  contains  0'87  per  cent,  of  Avater,  OtI'Ol  ash  (principally  NaCl,  and 
3"12  per  cent,  of  organic  matter,  of  which  1'06  is  albuminoid).  At 
35°,  this  solid,  when  dissolved,  curdles  about  80,000  parts  of 
milk,  whilst  the  liquid  preparation  curdles  8,600  at  35",  and  contains 
r83  per  cent,  organic  matter  and  i3'48  per  cent,  of  ash. 

E.  W.  P. 

"  Rennet"  Ferment  from  the  Seeds  of  Withania  Coagulans. 
By  A.  S.  Lea  (Chem.  News,  48,  261 — 262). — It  was  noticed  that  both 
the  fruit  and  aqueous  extract  of  the  seed  capsules  of  Withania 
coagulans  coagulated  milk.  This  discovery  is  of  great  importance,  as 
the  introduction  of  the  cheese-making  industry  into  India  depends  on 
finding  a  vegetable  substitute  for  the  ordinary  animal  rennet,  since 
the  natives  will  not  purchase  cheese  made  with  the  latter.  The 
author  has  experimented  on  this  vegetable  "  rennet."  The  seeds 
were  separated  from  extraneous  matter,  the  cases,  stalks,  soil,  &c., 
by  crushing  and  sifting.  Then  equal  weights  of  the  seeds  were 
extracted  for  24  hours  with  equal  volumes  of  water,  5  per  cent, 
sodium  chloride  solution,  2  per  cent,  hydrochloric  acid,  and  3  per  cent. 
sodium  carbonate  solution,  respectively.  Equal  volumes  of  each  of 
these  extracts  in  an  acid,  alkaline,  or  neutral  condition,  were  added 
to  equal  volumes  of  milk,  and  heated  to  38°.  The  milk  coagulated 
rapidly  with  sodium  chloride  and  carbonate  extracts,  but  much  more 
slowly  with  the  other  two.  Subsequent  experiments  show  that  the 
5  per  cent,  salt  solution  extract  is  the  most  active.  The  ferment  is  also 
soluble  in  glycerol,  and  closely  resembles  animal  rennet.  The  ferment 
is  destroyed  by  boiling,  by  filtering  the  solution  through  animal  char- 
coal, or  by  treating  it  with  finely  ])Owdered  kaolin.  Alcohol  pre- 
cipitates the  ferment  from  its  solutions,  but  the  precipitate,  when 
redi.s.solved,  still  i-etains  its  coagulating  properties.  A  very  small 
quantity  of  ferment  suffices  to  coagulate  milk,  large  quantities  simply 
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hasten  the  change.  If  neutral  or  alkaline  ferment  solutions  are 
added  to  neutral  milk,  a  normal  clot  is  formed,  with  neutral  or  faintly 
alkaline  reaction,  thus  showing  that  the  coagulation  is  not  due  to  the 
formation  of  acid  bj  the  ferment.  ;  The  curd  is  not  a  mere  precipitate, 
but  a  true  clot,  resembling  in  appearance  and  properties  that  formed 
by  animal  rennet.  All  the  extracts  of  the  seeds  are  deep  brown  in 
colour,  which,  however,  is  unimportant,  as  the  colouring  matter 
remains  chiefly  in  the  whey,  the  curd  being  white.  Extracts  may  be 
made  up  to  contain  15  per  cent,  salt,  and  these  may  be  treated  with 
•i  per  cent  of  alcohol  without  apparently  impairing  the  coagulating 
activity  to  any  appreciable  extent,  in  fact  such  a  preparation  corre- 
sponds very  closely  in  activity  with  the  commercial  solution  of  animal 
rennet ;  it  is  therefore  probable  that  extracts  of  this  vegetable 
"rennet"  will  be  prepared  for  keeping,  but  how  long  these  will 
remain  active  time  alone  can  show.  The  ferment  has  been  tried  in 
cheese-making,  and,  from  the  results,  it  would  seem  that  the  seeds  of 
Withania  can  be  used  successfully  as  a  substitute  for  animal  rennet. 

D.  A.  L. 

Cheese  from  Skim-milk  and  Foreign  Pat.  By  X.  A.  Willard 
and  others  (Bied.  Centr.,  188.),  552). — The  well-skimmed  milk, 
according  to  Willard,  is  intimately  mixed  at  54°  Avith  1^  per  cent, 
lard  at  the  same  temperature  in  a  mixing  machine ;  the  so-called 
lard-cream  is  thus  formed,  which  is  then  made  into  cheese  with 
rennet.     Such  cheese  is  largely  produced  near  Little  Falls,  U.S.A. 

Griffiths  gives  analyses  of  such  American  cheese  purchased  in 
London,  as  follow^s  : — 

I.  IT.  III.  IV. 

Water 23-49  28-20  26"  55  31-81 

Casein 36-21  37-01  35-58  36-10 

Fat 34-92  30-18  33-85  28-68 

Ash... 5-24  4-51  3-90  3-40 

99-86        99-90        99-88        99-99 

A  little  arsenic  was  found  in  the  rind  of  I  and  IV,  possibly  added 
to  keep  off  insects  !     Starch  was  not  found. 

It  is  said  that  olive-oil,  and  even  cotton-seed  oil,  is  largely  used 
instead  of  lard  in  several  American  establishments.  J.  T. 

Ne-w  Coal-tar  Dyes.  (Dingl.  pohjt.  J.,  249, 350—355,  and  383— 
389.) — The  firm,  late  Meister,  Lucius,  and  Briiniug  (Ger.  pat.,  22,545, 
2nd  Sept.,  1882)  obtain  a  yellow  dye,  consisting  of  dinitronaphthol- 
monosul phonic  acid  by  the  simultaneous  action  of  nitrates  and  nitrites 
in  acid  solution  on  naphthylaminetrisulphonic  acid.  It  is  advantage- 
ous to  prepare  the  a-naphthylaminetrisulphonic  acid  by  first  convert- 
ing the  naphthylamine  into  the  monosulphonic  foi-m,  and  then  further 
sulphonating  by  treatment  with  fuming  sulphuric  acid  and  neutralis- 
ing with  milk  of  lime,  by  which  the  calcium  salt  is  obtained. 
Naphthylamine,  treated  with  fuming  sulphuric  only,  gives  small  quan- 
tities of  the  trisulphonic  compound. 
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The  firm,  late  Bronner  of  Frankfort-on-the-Main  (Ger.  pat.,  22,547, 
July  5,  1882),  convert  the  /S-naphtholmonosulphonic  acid  into  two 
new  /3-naphthylaminesulphonic  acids  for  the  preparation  of  dyes.  The 
monosulphonic  acid  is  produced  by  Schiiffer's  method  (Annale)i,  152, 
296).  The  ammonia  salt  of  this  acid  is  treated  under  pressure  at 
180°  with  calcium  hydroxide,  or  calcined  soda  and  water :  the  result- 
ing mass  is  dissolved  in  hot  water  and  acidified,  when  the  ^-naphthyl- 
aminemonosulphonic  acid  separates  out.  The  ammonium  salt  maybe 
replaced  by  the  corresponding  sodium  salt,  which  gives  good  results 
when  heated  with  soda  and  ammonium  chloride.  An  easily 
soluble  /i-acid  remains  in  the  mother-liquor  which  is  obtained  by 
neutralising  with  soda,  evaporating'  to  dryness,  and  boiling  with 
alcohol ;  the  acid  separates  out  from  the  acidified  alcoholic  solution 
on  cooling.  The  /5-naphthylaminemonosulphonic  acid  thus  obtained 
dissolves  less  easily  in  alcohol  than  the  easily  soluble  sulphonic  acid 
obtained  from  (S-naphthylamine  and  fuming  sulphuric  acid.  The  diazo- 
compounds  of  the  first  give,  with  a-naphtholmonosulphonic  acid,  a 
beautiful  reddish-blue  dye  ;  the  corresponding  compounds  of  the 
second  acid  give  a  blood-red  dye,  strongly  tending  to  brown.  By 
combining  the  diazo-compounds  of  both  acids  with  phenol,  hydroxy- 
phenols,  and  naphthols,  their  ethers  and  sulphonic  acids,  a  new  series 
of  beautiful  dyes  are  obtained. 

W.  Harmsen  (Ger.  pat.,  22,707,  Sept.  9,  1882)  describes  a  new 
method  for  the  preparation  of  yellow,  orange,  and  red  dyes,  by  mixing 
diazotised  bases  with  aromatic  hydroxy-acids  and  a  /S-hydroxynaiohthol- 
sulphonic  acid.  The  hydroxy-acids,  when  mixed  with  equal  molecular 
weights  of  diazotised  bases,  yield  dyes  whose  colours  deepen  from  yellow 
lo  xed  with  increase  in  the  carbon  present.  The  carboxyl-group 
of  the  hydroxy-acids  remains  unchanged  in  the  new  compounds,  so 
that  they  still  act  as  acids,  decomposing  carbonates  and  even  forming 
salts.  The  new  dyes,  which  by  constitution  are  hydroxyazocarboxylic 
acids,  dissolve  in  alcohol,  giving  bright  colours,  whilst  their  alkali 
salts  are  soluble  in  water,  and  give  fast  colours  on  wool  as  well  as  on 
silk.  To  prepare  the  dyes,  equal  molecular  weights  of  diazotised  bases 
and  of  the  sodium  salt  of  an  aromatic  hydroxy-acid  are  mixed  and 
rendered  alkaline  with  soda,  and  the  filtered  solution  is  treated  with 
common  salt  to  precipitate  the  dye  in  a  flocculent  forai.  As  the 
sodium  salt  of  the  dye  derived  from  naphthylamine  is  only  slightly 
soluble  in  water,  it  is  converted  into  the  sulphonic  compound  by  treat- 
ing the  dry  free  acid  with  sulphuric  acid,  sp.  gr.  1'8  at  16U",  and  the 
deep  blue  solution  is  poured  into  water,  whereon  the  sulphonic  acid 
separates  out.  This  is  dissolved  in  soda-lye,  and  treated  with  common 
salt,  when  the  sodium  salt  separates  out.  This  compound  is  more 
soluble  than  the  salt  directly  prepared  from  the  hydroxy-acid,  and 
also  possesses  stronger  dyeing  power.  The  other  dyes  can  be  similarly 
treated  by  using  fuming  sulphuric  acid  instead  of  the  ordinary  acid. 

Brown  Dyes  from  Chryso'idine  and  Diazo-compounds. — The  Aniline 
Manufacturing  Company  of  Berlin  (Ger.  pat.,  No.  22,714,  Novembers, 
1882)  remark  that  when  diazotised  sulphanilic  acid  or  other  diazotised 
amido-acids  are  used  instead  of  diazobenzene  chloride  for  the  prepara- 
tion of  chryso'idine  from  metaphenjlenediamine,  chrysoidiusulphonic 
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acids,  chrysoidincarboxylic  acid,  &c.,  are  obtained  whose  alkali  salts 
are  soluble  in  water.  The  chrysoidine  and  the  derived  acids  jnst 
mentioned  now  take  a  second  molecule  of  a  diazotised  base  or  amido- 
acid,  and  yield  dyes  of  the  tyjje  of  phenylenediaminediazobenzene, 
(CbH5.1^2)2-C6H2(NH2)2,  by  which  the  yellow  to  yellowish-red  colour  of 
the  chrysoidine  becomes  brownish.  Usually  the  dyes  prepared  from 
the  basic  chrj^soidines  and  diazo-compounds  are  insoluble  in  water, 
but  soluble  in  alcohol.  To  render  these  dyes  soluble,  they  are  con- 
verted into  sulphonic  acids,,  and  salts  of  these  acids  are  employed  ; 
or  the  chrysoidine  may  be  acted  on  with  the  salt  of  a  diazo-componnd 
or  a  diazotised  amido-acid,  or  the  chrysoidine  itseK  can  be  treated  with 
a  diazoted  araido-acid. 

E.  Nolting  and  E.  v.  Salis  (Ger.  pat.,  No.  22,268,  August  31st, 
1882)  describe  new  yellow,  orange,  and  brown  dyes  obtained  from 
the  sulphonic  acids  of  nitrated  secondary  and  tertiary  aromatic 
amines  which  contain  two  aromatic  and  one  fatty  radical.  They  are 
obtained  by  sulphonating  the  corresponding  nitramine,  or  by  the  action 
of  aromatic  halogen  nitro-compounds;  on  aromatic  amido-sulphonic 
acids.  Halogen-compounds  in  which  the-  nitro-gToups  hold  the  ortho- 
or  para-position  with  reference  to  the  halogen,  but  the  meta-position 
with  reference  to  each  other,  act  readily  on  amines  ;  whilst  under  the 
action  of  hydrochloric  acid,  a  secondary  or  tertiary  nitramine  is  formed. 
The  nitramines  so  obtained  are  dyes  which  as  yet  have  not  found 
practical  application  owing  to  their  slight  solubility  and  other  un- 
favourable qualities  ;  they,  however,  yield  useful  dyes  if  converted 
into  sulphonic  acids. 

The  aromatic  halogen  nitro-compotinds- further  act  on  the  sulphonic 
and  carboxyl-derivatives  of  the  amines  and  yield  soluble  dyes. 

The  following  dyes  appear  to  be  of  importance  technically  : — Tri- 
nitrodiphenylaminesulphonic  acid,  which,  as  well  as  its  salts,  form 
yelloAV  crystals,  soluble  in  water,  especially  if  hot,,  and  dyes  silk  and 
wool  yellow  directly  in  an  acid  bath.  Tetranitronaphthylphenylsul- 
phonic  acid,  which  is  very  similar  to  the  foregoing  in  its  properties, 
but  gives  a  yellowish-broT\Ti  dye.  Lastly  the  compounds  obtained  by 
acting  w4th  picryl  chloride,  chlorodinitrobenz^ene,  and  chlorotetranitro- 
naphthalene  on  amidazomonosulphonic  acid,  amidazodisulphonic 
acid,  and  pheuylamidazobenzenesulphonic  acid.  Orange  and  brown 
dyes  are  thus  obtained,  which  in  acid  bath  dye  wool  and  silk  directly. 

Safranine  Dyes. —  R.  ISTietzki  has  investigated  this  series  of  dyes 
(Abstr.,  1883,  731).  Witt  proposes  a  method  of  preparation  {Jour. 
Chem.  Ind.,  1882,  255)  by  oxidising  a  mixture  of  1  mol.  paraphenyl- 
enediamine  with  2  mols.  aniline,  by  which  the  first  member  of  this 
series  of  dyes  is  obtained. 

Phenosci'franine,  first  obtained  by  "Witt,  is  prepared  by  the  oxidation 
of  2  mols.  aniline  with  1  mol.  pai^aphenylenediamine  or  of  equal 
molecular  weights  of  aniline  and  paradiamidodiphenylamine.  This 
dye  is  not  very  different  in  tint  from  its  homologues  the  safranines 
of  commerce,  but  is  characterised  b}'  the  great  facility  wdth  which  its 
salts  crystallise  out.  The  chloride  forms  cantharides-green  needles, 
slightly  soluble  in  cold  water,  easily  soluble  in  hot,  and  ha\nng  the 
composition    CisHisNijHCl.       The    sulphate    forms   long   steel-blue 
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needles.  Diethylsafranine  is  obtained  by  oxidising  in  tlie  presence 
of  2  mols.  aniline,  dietliylparaphenylenediamine  prepared  from  nitro- 
sodietliylaniline.  This  dye  has  a  naagenta-red  colour,  its  chloride 
crystallises  in  beautiful  glittering  green  needles.  The  platiuochloride 
forms  green  needles  also,  which,  dried  at  100°,  have  the  composition 
2Ci8Hi4NiEt..,H..PtCl6.  If  a  mixture  of  1  mol.  paraphenylendiamine 
with  1  mol.  diethylaniline  and  1  mol.  aniline  be  similarly  oxidised, 
a  compound  is  obtained  isomeric  with  and  very  similar  to  the  above. 
Although  both  these  compounds  give  green  sulphates,  they  do  not 
afford  green  diazo-compounds.  Tetrethylsafranine  is  obtained  by 
oxidising  a  mixture  of  equal  molecular  weights  of  diethylparaphenyl- 
enediamine,  diethylaniline,  and  aniline ;  this  dye  has  a  much  more 
violet  tint  than  the  foregoing.  It  forms  a  very  soluble  chloride,  and  a 
less  easily  soluble  double  chloride  with  zinc,  which  crystallises  beauti- 
fully. The  dye  is  not  sufficiently  permanent  when  exposed  to  light. 
Bindschedler  describes  the  preparation  of  dimetlujli^lienijlene-green, 
2Ci6Hi9N3,HCl,ZnCl2,  also  tetramethylphen.ylene-safnmine;  its  nitrate, 
0222^22X1,11^03  +  H2O,  is  brownish-violet,  and  easily  crystallisable  ; 
also  dimetliylphenijlene-safranine,  a  magenta-red  dye,  C20H18N4,  and 
analogous  compounds. 

All  the  safranines  are  decolorised  by  reducing  agents.  Pure 
phenyleue-safi-anine,  CigHuNi,  reduced  with  ferrous  ammonium  sul- 
phate in  an  atmosphere  of  hydrogen,  was  found  to  take  up  4  atoms 
of  hydrogen  in  passing  to  the  leucophenylene-safranine.  The  safra- 
nines may  be  represented  by  the  general  formula  C„H2»_23N4. 

J.  T. 

Fixation  of  Aniline  Dye-stuffs  by  means  of  Metallic  Sul- 
phides.  {DiiiijI.  poh/t.  J.,  250,  183.) — Balanche  was  the  first  who 
utilised  certain  metallic  sulphides  as  mordants  for  aniline  dyes.  The 
sulphides  of  zinc  and  tin,  when  deposited  on  cotton,  attract  magenta, 
aniline-violet,  Bismark-brown,  &c.,  on  dyeing.  Liissy  has  recently 
experimented  with  antimony  sulphide,  and  finds  that  in  the  dye-bath 
it  absorbs  methylene-blue,  malachite-green,  rosaniline-red,  and  similar 
colouT-ing  matters.  The  sulphide  process  is  suitable  only  for  dyeing 
purposes  :  the  goods  are  treated  with  a  metallic  salt,  and  then 
with  a  soluble  sulphide  or  with  a  soluble  sulpho-salt,  and  the  sul- 
phide is  precipitated  by  an  acid.  The  dyeing  is  the  third  operation. 
In  order  to  apply  the  sulphide  process  to  steam  colours,  Schmid 
recommends  the  thiosulphate  method.  Metallic  salts,  the  sulphides 
of  which  can  be  precipitated  by  means  of  sodium  thiosulphate,  are 
mixed  with  the  latter  and  the  dye-stuS".  The  mixture  is  thickened 
and  printed  on  the  fabric.  On  steaming,  the  insoluble  sulphide  is 
deposited  with  the  dye.  Thus  it  is  possible  to  fix  methylene-blue, 
malachite-green,  dimethylaniline-\'iolet,  &c.,  in  one  operation  on  the 
fibre  by  the  aid  of  the  sulphides  of  cadmium,  copper,  lead,  &c.  The 
resulting  colours  resist  soaping  extremely  well.  D.  B. 

Extracting  by  Diflfusion.  By  A.  Zwergel  (Dingl.  polyt.  J.,  249, 
307 — 310j. — The  author  strongly  recommends  Kohlrausch's  metliod 
of  extracting  by  employing  a  battery  of  diffusers,  having  employed  it 
for  the  extraction  of  log-wood   dye.     The  advantages  over  the  old 
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method  are  said  to  be  (a)  the  liquid  to  be  evaporated  is  reduced  by 
one-half  ;  (6)  the  raw  material  is  more  thoroughly  exhausted ;  (c)  the 
quality  of  the  extract  is  essentially  improved ;  (d)  the  work  is 
simplified  and  its  cost  reduced.  J.  T. 

Preparation  of  Aluminium  Acetate.  By  J.  Athenstadt  (DingJ. 
pohjt.  J.,  250,  91). — The  author  separates  two-thirds  basic  aluminium 
acetate,  Alo(ScO)4(OH)o,  in  an  amorphous  soluble  form  from  con- 
centrated solutions  by  adding  a  sufficient  amount  of  sodium  sulphate 
at  30 — 35",  and  stirring  the  mixture.  When  freshly  prepared,  the 
acetate  is  perfectly  soluble  in  water  and  suitable  for  dyeing.  By 
treatment  witli  lime,  a  dry  mass  is  obtained  which  yields  a  solution  of 
aluminium  acetate  with  separation  of  gypsum  when  treated  with 
dilute  sulphuric  aeid.  D.  B. 

Aluminium  Thiocyanate  Free  from  Iron.  By  G.  Stein 
{Dinql.  j)olyt.  J.,  250,  36). — Stork  and  Strobel  having  introduced 
aluminium  thiocyanate  as  a  substitute  for  the  acetate  for  alizarin 
steam  colours,  it  is  important  in  purchasing  this  article  to  ascertain 
whether  iron  is  present  or  not.  Commercial  samples  of  aluminium 
thiocyanate  are  invariably  contaminated  with  a  greater  or  less  pro- 
portion of  iron  which  is  contained  in  the  materials  used  for  its  pre- 
paration. The  dissolved  iron  is  mostly  present  in  the  form  of  ferric 
thiocyanate,  which  ether  dissolves  wdth  a  red  colour.  Ifc  is  possible 
to  extract  all  the  iron  from  aluminium  thiocyanate  by  means  of  this 
solvent ;  as,  however,  ether  is  miscible  with  the  thiocyanate,  it  is  neces- 
sary to  expel  it  from  the  extract  as  rapidly  as  possible,  otherwise 
sulphur  will  be  separated. 

Aluminium  thiocyanate  is  said  to  produce  fuller  and  redder  steam 
colours  when  free  from  iron.  Thiocyanates  containing  iron  exhibit 
streaky  colours  having  a  bluer  tint.  D.  B. 

Explosives.  By  Berthelot  (Compt.  rend.,  97,  771 — 772). — A 
summary  of  the  contents  of  the  author's  new  work,  "  Sur  la  force  des 
matieres  explosives,  d'apres  la  Thermochimie."  C.  H.  B. 

Liquid  Extract  of  Senega.  By  H.  J.  Rose  (Pharm.  J.  Trans. 
[3],  14,  169). — This  extract  has  a  great  tendency  to  gelatinise  and 
form  a  precipitate.  The  author  has  remedied  the  evil  by  using  a 
mixture  of  alcohol  (7  parts),  spirit  of  nitrous  ether  (2  parts),  and 
water  (7  parts),  as  a  menstruum  for  extraction,  and  proceeding  as 
directed  in  the  United  States  Pharmacopoeia.  D.  A.  L. 
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A  New  Copper  Oxide  Cell.  By  F.  de  Lalande  and  G.  Chaperon 
(BuU.  S'.'C.  Cliini.  [2],  40,  173— 176).— A  very  useful  cell,  especially 
for  chemical  laboratories,  cau  be  made  by  placing  a  sheet-iron  box 
containing'  oxide  of  copper  at  the  bottom  of  a  glass  jar.  A  plate 
formed  by  a  spiral  of  thick  zinc  wire  is  suspended  from  the  lid  of  the 
jar  at  some  distance  above  the  iron  box,  and  the  jar  is  filled  with  a 
30  or  40  per  cent,  solution  of  potash.  The  positive  pole  is  formed  by 
a  copper  wire  coated  with  caoutchouc  passing  through  the  lid  of  the  jar 
and  attached  to  the  iron  box.  Other  forms  of  this  battery  may  be 
constructed  by  taking  advantage  of  the  fact  that  a  paste  of  copper 
oxide  and  magnesium  oxychloride  hardens  to  a  poi'ous  solid  mass. 

w.  c.  w. 

Electrolysis.  By  Sciiccht  {Zeitschr.  Anal.  Ghem.,  22,  485—495). 
— The  author  has  investigated  the  separation  of  a  number  of  metals 
from  their  solutions  electrolytically.  Luckow  (Abstr.,  1880,  282)  has 
shown  that  lead  is  separated  from  solution,  preferably  a  nitric  acid 
one,  as  peroxide,  or  this  mixed  with  hydrated  peroxide.  It  is  only 
from  strongly  acid  solutions  that  the  whole  of  the  lead  separates  as 
peroxide ;  from  feebly  acid  and  concentrated  solutions  the  peroxide  is 
mixed  with  a  large  proportion  of  metallic  lead.  The  separated  per- 
oxide was  found  to  contain  more  water  when  precipitated  from  a 
feeble  acid  solution  than  from  a  strongly  acid  one,  the  presence  of 
much  free  alkali  also  increases  the  proportion  of  water.  Solutions  of 
thallium  resemble  those  of  lead,  the  metal  being  separated  either 
entirely  as  sesquioxide,  or  mixed  with  a  small  proportion  of  metal, 
according  to  the  quantity  of  free  acid  present.  The  thallium  is  sepa- 
rated from  alkaline  solutions  partly  as  sesquioxide  and  partly  in  the 
metallic  state.  Silver  is  precipitated,  in  the  absence  of  nitrates  or 
free  nitric  acid,  as  metal  only,  whilst,  in  the  presence  of  the  above,  a 
small  proportion  of  silver  peroxide,  AgoO),  is  formed.  Solutions  of 
bismuth  are  decomposed  by  the  current  into  metal  and  bismuthic  acid, 
the  latter  appearing  onlv  gradually  at  the  positive  pole,  whilst  the 
peroxides  of  the  former  metals  are  formed  from  the  commencement  of 
the  current.  In  the  electrolysis  of  amraoniacal  solutions  of  nickel  and 
cobalt,  the  sesquioxide  appears  at  the  positive  pole,  but  its  separation 
is  prevented  by  excess  of  ammonia;  the  largest  proportion  of  sesqui- 
oxide obtained  by  the  author  amounted  to  .3 — 3'5  per  cent,  of  the 
amount  of  precipitated  metal.  Manganese  is  the  only  metal  which  is 
separated  exclusively  as  peroxide  from  its  solutions.  The  presence  of 
organic  acids,  ferrous  salts,  and  salts  of  chromium  or  ammonium,  pre- 
vent the  formation  of  the  peroxide  and  the  red  coloration  due  to 
permanganic  acid.  Selenium  and  tellurium  are  readily  precif)iratcd 
by  the  current,  both  from  acid  and  alkaline  solutions.  P.   F.   F. 

Electrolysis  of  Sodium  Chloride.     By  L.  Naudin  and  A.  Bidkt 
{^Bull.  Sec.  Chim.,  40,  2 — 14). — With  a  view  of  recovering  the  chlorine 
VOL.  xr.vi.  2  0 
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from  bleacliing  liquors  the  authors  have  made  a  study  of  the  electro- 
lysis of  sodium  chloride  with  two  Daniell's  elements  coupled  for 
intensity.  Four  separate  factors  are  to  be  considered: — 1st,  the 
hypochlorous  acid ;  2nd,  the  gaseous  chlorine  dissolved ;  3rd,  the 
gaseous  chlorine  disengaged,  constituting  the  active  chlorine ;  and  4th, 
the  inactive  chlorine  remaining  in  combination  with  the  sodium.  It 
was  observed  that  the  chlorine  disengaged  was  a  function  of  the  time 
of    electrolysis.        From    the    experiments,    an    empirical   equation, 

111  =  ^=1  333,  is  deduced,  in  which  y  is  the  chlorine  disengaged,  and  .t 

X 

the  number  of  days,  i.e.,  the  curve  is  parabolic.  The  curves  repre- 
senting the  formation  of  the  hypochlorous  acid  and  the  dissolved 
chlorine  are  in  opposite  directions,  as  the  former  is  produced  at  the 
expense  of  the  latter.  If  the  ions  liberated  at  the  two  poles  be  sepa- 
rated from  one  another,  no  hypochlorous  acid  is  formed ;  after  a 
few  days  the  dissolved  chlorine  remains  constant,  while  the  disengaged 
chlorine  steadily  increases  ;  at  the  end  of  eighteen  days,  however,  the 
active  chlorine  was  only  about  6  in  273  parts  of  total  chlorine. 

V.  H.  V. 

Electrolysis  of  Chlorates.  By  Lidoff  and  Tichomiroff  (Bull. 
Soc.  Chim.,  39,  508). — The  decomposition  of  the  chlorates  by  the 
electric  current  is  never  complete  when  carbon  poles  are  used ;  these 
diminish  in  weight,  being  attacked  by  the  liberated  ozone  or  oxygen, 
and  converted  into  mellogen  as  described  by  Bartoli  and  Papasogli. 

V.  H.  V. 

Decomposition  of  Carbon-compounds  by  the  Silent  Dis- 
charge. By  Maquenne  (Bull.  Soc.  Chim.,  40,  60 — 65). — In  this 
paper  a  study  is  given  of  the  decomposition  of  a  few  organic  sub- 
stances under  various  pressui^es  by  the  silent  discharge,  and  the  gases 
obtained  as  to  their  composition  are  compared  with  those  formed  in  the 
decomposition  of  the  same  substances  at  a  dull  or  bright  red  heat. 

All  the  substances  investigated,  except  benzene,  were  rapidly  de- 
composed into  carbonic  oxide  and  anhydride,  hydrogen,  and  hydro- 
carbons :  the  results  are  appended  below. 

Methyl  Alcohol. 
Decomposition  by  the  silent  discliarge.  Decomposition  by  heat. 

Pressure  of  gas.     3 — 4  mm.         100  mm.  Dull  red  heat.     Bright  red  heat. 

CO    24-3  19-6  230  317 

CO,   —  —  1-5  0-5 

C.H4  and  CHg  4-3  0-9  9-4  3-8 

CH4 5-1  36-7  34-4  18-3 

H2 20-4  42-8  31-7  547 

There  were  also  produced  non  volatile  resinous  products,  which 
escaped  analysis,  and  were  dissolved  in  the  excess  of  the  alcohol. 
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Ethjl  Alcohol. 

Decomposition  by  tlie  silenf  discharge.        Decomposition  by  heat. 

, '■ — ' ^  , ^ , 

Pressure  of  gas.       2  mm.             100  mm.  Dull  red  heat.     Bright  red  heat. 

COo   2-2                0-5  0-5                    0-5 

CO     11-0               14-7  22-1                  26-4 

C0H4  and  CHj     140                 I'l  235                   137 

CjHfi 30-1              21-6  18-8                   13() 

Ho 42-6              62-1  40-1                  45-8 

Acetic  Acid. 

Decomposition  by  the  silent  discharge. 

Pressure  of  gas.  2  ram.  100  mm. 

CO.. 207  9-6 

CO    33-9  44-2 

CHiandCjH..    2-4  0-3 

CH4 38-5  11-5 

H2 4-5  34-4 

The  first  products  of  the  reaction  are  probably  carbonic  anhydride 
and  methane,  which  subsequently  act  on  one  another  to  form  car- 
bonic oxide  and  hydrogen. 


Acetone. 

Decomposition  by 

the  silent  discha 

rge. 

Decomposition 

by  heat. 

1" 
Pressure  of  gas.      50  mm. 

100  mm. 

Dull  red  heat. 

> 

Bright  red  heat. 

CO2 11 

0-6 

1-2 

0-6 

CO 400 

421 

39-5 

3G-0 

C.H4    3-5 

2-9 

7-0 

3-3 

CjHe   297 

30-0 

22-4 

21-8 

H,.   257 

24-4 

22-9 

38-3 

Methyl  formate  was  selected  in  order  to  compare  the  results  of  its 
decomposition  with  those  of  its  isomeride  acetic  acid. 

Decomposition  by  lieat. 

Decomposition  by  the  ( * >, 

silent  discharge.  Red  heat.         Bright  red  heat. 

CO3 3-2  2-3 

CO    61-8  56-0 

C2H. 1-3  0-5 

CH4 5-8  5-5 

H2 287  357 

From   these  results  it  is  evident  that  the  decomposition  effected  by 
the  silent  discharge  and  by  heat  are  strictly  comparable. 

V.  H.  V. 
Boulier's  Pyrometer.    By  C.  Lauth  {Bidl.  Soc.  Chim.,  40,  108— 
llUj. — Hitherto  all  attempts  to  construct  a  pyi'ometer  for  estimating 

2  0  2 
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very  high  temperatures,  such  as  those  attained  in  the  porcelain  manu- 
facture, have  been  unsuccessful ;  for  this  purpose  Boulier  has  con- 
structed a  pyrometer  consisting  of  a  thin  copper  cylinder  several 
centimeters  in  length  ;  one  end  is  closed,  the  other  terminates  in  two 
tubes,  one  of  which  is  connected  with  a  reservoir  of  water,  the  other 
is  joined  to  a  thermometer.  In  order  to  make  an  observation,  the 
thin  copper  tube  is  introduced  in  the  furnace  whose  temperature  is 
to  be  ascertained,  and  a  current  of  water  allowed  to  circulate  from 
the  reservoir.  The  water  in  the  cylinder  is  heated  by  contact  with 
the  hot  air  or  flame,  and  the  rise  of  temperature  marked  by  the 
thermometer  at  the  exit.  In  order  to  ensure  the  regular  circulation 
of  the  water,  an  electi'ic  balance  is  introduced  into  the  cojiper  vessel, 
which,  at  the  least  interruption,  stops  the  water  flow.  At  present 
this  apparatus  has  only  been  used  for  relative  and  not  for  absolute 
difPerences  of  temperature.  V.  H.  Y. 

Thermochemical  Study  of  Hydrofluoric  Acid.  By  Guntz 
(Bull.  Soc.  Chim.,  40,  54 — 57). — In  this  memoir,  are  given  the  deter- 
minations of  the  heats  of  solution  in  water  of  gaseous  and  liquid 
hydrofluoric  acid  of  various  degrees  of  concentration. 

The  heat  of  solution  of  the  gaseous  acid  was  found  for  one  equi- 
valent— 

HF  (gas)  +  H.O  Oiq.)  =  HF  (dissolved)  =  +11-8 
but  HF  (liq.)  +  H.,0  (liq.)  =  HF  (dissolved)  =  4-56 

The  heat  of  volatilisation  of  hydrofluoric  acid  is  the  difference 
between  these  values  =  ITS  —  4'56  =  7'22. 

In  order  to  determine  the  heat  of  dilution  of  hydrofluoric  acid,  a 
certain  quantity  of  solution  containing  a  known  quantity  of  the 
anhydrous  acid  was  added  to  400  equivalents  of  water.  The  results 
are  appended  below — 

Heat  disengaged. 

HF  anhydrous  added  to  400  H^O 4-56 

HF  +  5H.,0    2-05 

HF  +  1-67  H.,0 0-72 

HF  +  2-25 0-45 

HF  +  6-5 0-1 

These  results  can  be  represented  by  the  empirical  equations,  Q  =  heat 
of  dilution — 

For  r^  =  5  to  7i  =  2 Q  =    —^ (I). 

„    n  =  2ton  =  10    Q  =  jrj^^  -0-1  (II). 

013  +  )i 

Equation  (I)  is  that  of  a  hyperbola  asymptotic  to  the  axis  of  the 
abscissa  and  parallel  to  the  axis  of  the  ordinates  ;  equation  (II)  is 
also  tliat  of  a  similar  hyperbola,  the  ordinates  of  which  are  diminished 
by  0"1.  These  results  seem  to  indicate  the  existence  of  a  definite 
hydrate,  HF,2H20,  and  thus  confirm  the  conclusions  of   Bineau,  who 
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obtained  a   lijdrate  of   this  composition    on  the  distillation    of    the 
aqueous  acid. 

It  is  further  noticeable  that  the  dilution  of  the  acid  containing-  more 
than  2  mols.  H..0  does  not  produce  a  sensible  evolution  of  heat  ;  in 
this  point,  hydrofluoric  difl'ers  from  hydrochloric,  hydrobromic,  and 
hydriodic  acids.  Y.  H.  V. 

Heat  of  Formation  of  Fluorides.  By  Gxjntz  (Compt.  rend.,  97, 
USS—l-i8G).—AnuNvniKm  Fhan-ide.—l^R^  diss.  +  HF  diss.  =  NH4F 
diss.,  develops  +  15'2cal.  Taking- Favre's  value  for  the  heat  of  solution, 
of  ammonium  fluoride,  it  follows  that  iSTHs,  gas,  -r-  HF,  gas,  =  NH4F, 
solid,  develops  +  37-3  cal.,  and  NH3,  gas,  +  HF,  liquid  =  NH4F, 
solid,  develops  30-1  cal.  These  values  are  somewhat  lower  than  the 
corresponding  values  for  potassium,  as  is  the  case  with  other  acids. 

Barium  Salt. — BaO  diss.  +  2HF  diss.  =  BaF..  diss.,  develops 
+  34-8  cal.,  and  BaHoO,,  solid,  +  2HF,  gas,  =  BaF.,,  solid,  +  2H,0, 
solid,  develops  +  71'4  cal.  This  value  is  affected  by  the  solubility  of 
the  fluoride,  and  is  somewhat  too  low. 

StrontmiH  Salt. — SrO  diss.  +  2HF  diss.  =  SrF-,  diss.,  develops 
+  35-8  cal.,  and  SrH.Oz,  solid,  +  2HF,  gas,  =  SrF,,  solid,  +  2H2O, 
solid,  develops  +  7r8  cal.  This  value  is  affected  by  the  partial 
solubility  of  the  fluoride,  but  not  to  such  a  great  extent  as  in  the  case 
of  barium. 

Calcium  Salt. — CaO,  diss.  +  2HF,  diss.  =:  CaFo,  solid,  develops 
+  37-2  cal,  and  CaHjO,,  solid,  +  2HF,  gas,  =  CaFa,  solid,  +  HoO, 
solid,  develops  +  (j^o'd  cal. 

A  comparison  of  the  heats  of  formation  of  the  fluorides,  chlorides, 
and  sulphates  of  the  alkalis  and  alkaline  earths,  shows  tliat  in  the 
case  of  sodium,  potassium,  and  ammonium,  the  heat  of  formation  of 
the  fluoride  is  less  than  that  of  the  chloride ;  in  the  case  of  barium, 
the  difference  is  much  smaller,  whilst  in  the  case  of  strontium  and 
calcium  the  heat  of  formation  of  the  fluoride  is  greater  than  that  of 
the  chloride.  The  heats  of  formation  of  sodium,  ammonium,  potas- 
sium, and  barium  sulphates,  are  greater  than  those  of  the  correspond- 
ing fluorides ;  in  the  case  of  strontium,  the  difference  is  very  small, 
and  in  the  case  of  calcium  the  heat  of  formation  of  the  fluoride  is 
slightly  greater  than  that  of  the  sulphate.  C.  H.  B. 

Heat  of  Formation  of  Fluorides.  By  D.  Tommasi  (Compt.  rend., 
98,  44 — 45). — The  heats  of  formation  of  the  alkaline  fluorides 
recently  determined  by  Guntz  agree  very  closely  with  the  values  cal- 
culated by  the  author's  law  of  thermochnmical  constants.  This 
agreement,  however,  does  not  obtain  in  the  case  of  calcium,  barium, 
and  strontium  fluorides,  a  result  due  to  the  fact  that  these  compounds 
are  insoluble  in  water,  whilst  the  author's  law  applies  only  to  soluble 
substances.  C.  H.  B. 

Heat  of  Formation  of  Fluorides.  By  Berthelot  (Compt.  rend., 
98,  <31 — G3). — A  criticism  of  Tomraasi's  claim  to  the  law  of  thermo- 
chemical  constants.  C.  H.  B. 
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Sodium  Fluorides.  By  Guntz  (Covipt.  rend.,  97,  1558—1560). 
— The  lieat  of  formation  of  these  compounds  is  deduced  from  their 
heats  of  solution  and  neutralisation.  The  heat  of  solution  of  NaF  is 
0"6  cal.  at  12",  and  that  of  N'aHF2  is  —  6'2  cal.  Combining  these 
data  with  Thomsen's  values  for  the  heats  of  neutralisation,  it  follows 
that — 

NaHO  solid  +  HF  gas  =  NaF  solid  +   H2O 

solid develops  +  39"9  cal. 

NaF  solid  +  HF  gas  =  NaHF^  solid    „  +  17-1  cal. 

These  values  are  somewhat  lower  than  the  corresponding  values 
for  potassium,  and  the  heat  of  formation  of  sodium  fluoride  is  lower 
than  that  of  the  chloride  aud  sulphate,  as  in  the  case  of  the  corre- 
sponding potassium  compounds.  On  the  other  hand,  the  heat  of 
formation  of  sodium  hydrogen  fluoride  is  greater  than  that  of  sodium 
hydrogen  sulphate,  although  the  difference  is  not  so  great  as  with  the 
potassium  salts.  C.  H.  B. 

Heat  of  Formation  of  Alcoholates.  By  De  Forcrand  (Bull. 
Soc.  Chiin.  [2],  40,  177 — 183). — Three  alcoholates  of  sodium  can  be 
prepared  by  the  action  of  metallic  sodium  on  alcohol  and  distilling 
the  product  in  a  vacuum.  C2H5.NaO,3EtHO,  is  obtained  in  colour- 
less needles  if  the  reaction  takes  place  at  the  ordinary  temperature, 
but  if  the  alcohol  is  heated  at  70°  the  product  has  the  composition 
C2H5.NaO,2EtHO  ;  C2H6.NaO  may  be  prepared  by  heating  either  of 
the  preceding  compounds  at  200"  in  a  current  of  hjclrcgen.  These 
compounds  are  easily  decomposed  by  moisture  and  by  oxidation. 
They  generally  contain  one-thirteenth  of  an  equivalent  of  sodium 
hydroxide. 

The  heat  of  solution  in  water  of  each  of  these  compounds  is  respec- 
tively ■+■  13"47,  +  10'46,  and  -j-  12"34.  From  these  numbers  the  heat 
of  formation  of  CoHs.NaO  may  be  calculated  to  be  +  17'35,  starting 
from  I^ajO  or  +  0-25  from  NaHO,  when  0  =  8. 

C0H5.HO  -1-  Na  =  C.Hg.NaO  +  H  =  -f  3213 
and  4(C2H5.HO)  +  Na  =  C2H5.NaO,3EtHO  ^  H  =  +  40-77. 

The  heat  of  formation  of  NaHO  by  the  action  of  Na  on  H2O  is 
+  33-3. 

The  heat  of  solution  of  C2H5.NaO  in  a  large  excess  of  alcohol  is 
+  12-56. 

Barium  alcoliolate  generally  contains  one-tenth  to  one-fifth  of  an 
equivalent  of  baryta. 

The  heat  of  formation  for  the  compound  by  the  action  of  an  equiva- 
lent of  alcohol  on  an  equivalent  of  barium  monoxide  is  -|-  7-24,  and  on 
the  hydroxide  =  —  0-84. 

A  small  quantity  of  water  added  to  the  alcoholic  solution  of  barium 
ethylate  throws  down  a  precipitate  of  barium  hydroxide. 

w.  c.  w. 
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Heats  of  Combustion  of  Ketones  and  Carbonic  Ethers.  JJy 
W.  LoL-GUiNiXE  (Compt.  rend.,  98,  94—97). 

Per  1  gram.  Per  gram-molecule. 

Diethyl  ketone    8569-0  cal.  736,931  cal. 

Dipropyl  ketone 9244-5     „  1,053,873    „ 

Diisopropyl  ketone 9172-4     ,,  1,045,654    „ 

Methyl  hexyl  ketone 9467-1     „  1,211,789    „ 

Dimethyl  carbonate    3774-34  „  339,691    „ 

Diethyl  carbonate 5442-8     „  642,250    „ 

The  difference  between  the  heats  of  combustion  of  the  isomerides 
dipropyl  ketone  and  diisopropyl  ketone  is  only  0-8  percent,  of  the  total 
value,  a  difference  within  the  error  of  experiment.  This  affords 
further  confirmation  of  the  law  that  isomerides  of  the  same  chemical 
function  develop  approximately  the  same  quantities  of  heat  on  com- 
bustion. 

The  difference  between  the  heats  of  combustion  of  diethyl  ketone 
and  dipropyl  ketone  is  316,939  cal.  for  2CU^,  or  158,470  for  CHo.  In 
the  case  of  dipropyl  ketone  and  methyl  hexyl  ketone,  the  difference 
is  157,916  cal.  forCH2.  These  values  are  similar  to  those  obtained  in 
other  homologOTis  series. 

In  the  case  of  the  two  carbonates,- the  difference  for  CH,  is  151,280 
cal.  for  CHo,  or  slightly  less  than  in  other  homologous  series. 

On  comparing  the  heats  of  combustion  of  dimethyl  carbonate  and 
dimethyl  ketone,  which  differ  only  by  O2,  it  is  found  that  the  intro- 
duction of  these  two  atoms  of  oxygen  into  the  molecule  diminishes 
the  heat  of  combustion  by  84,310  cal.,  or  42,155  cal.  for  each  atom  of 
oxygen.  A  similar  comparison  between  diethyl  carbonate  and  diethyl 
ketone  gives  a  difference  of  47,342  cal.  for  each  atom  of  oxygen.  The 
difference  between  these  two  values  for  the  influence  of  oxygen  is  not 
much  greater  than  the  error  of  experiment.  C.  H.  B. 

Glycollide.  By  De  Forcrand  (Btdl  Soc.  CIdm.  [2],  40,  57—60). 
— Various  methods  have  been  prepared  for  the  preparation  of  glycol- 
lide :  (1)  distillation  of  tartaric  acid  (Dessaignes);  (11)  distillation  of 
glycollic  acid  (Heintz)  ;  (III)  heating  hydrated  sodium  monochlor- 
acetate  (Kekule).  But  in  all  these  processes  water  is  eliminated 
simultaneously  with  the  formation  of  glycollide;  as  these  substances 
tend  slowly  to  reunite,  there  is  established  a  final  equilibrium  between 
the  glycollide  formed  and  the  glycollic  acid  reproduced ;  the  yield  is 
thus  materially  diminished.  Further,  the  final  product  is  contaminated 
with  substances  of  composition  intermediate  between  glycollic  acid 
and  glycollide.  The  most  practical  method  of  preparing  glycollide 
consists  in  heating  dry  sodium  monochloracetate. 

From  the  following  data,  the  heat  of  hydration  of  glycollide  can  be 
calculated : — 

Heat  of  neutralisation  of  glycollic  acid  by  soda =  -f-  13-6 

Heat  of  .solution  of  .solid  glycollic  acid —    2-76 

Heat  of  transformation  of  glycollide  to  sodium  glycollate  +  11-96 
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Therefore 

aHoO.  (solid)  +  HoO  (liquid)  =  aHiOg  (solid)  =  +  1-12 
and 

C.HoO.  (solid)  +  H3O  (solid)   =  C2H4O3  (solid)  =  -  O'Sl 

Thus  the  reaction  with  liquid  water  is  exothermic  although  the 
heat  evolved  is  very  small ;  these  results  are  in  accordance  with  the 
transformation  of  glycollide  into  glycollic  acid. 

Glycollide  is  thus  the  thermic  analogue  of  lactide,  but  stands  in 
marked  contrast  with  such  anhydrides  as  sulphuric;  whilst  on  the 
other  hand,  Berthelot's  experiments  tend  to  show  that  the  conversion 
of  dissolved  carbonic  anhydride  into  carbonic  acid  would  be  an  endo- 
thermic  reaction.  V.  H.  Y. 

Disodium  Glycollate.  By  De  Forcrand  (Bull.  Soc.  Ckhn.,  40, 
104 — 106). — In  the  course  of  a  study  of  the  heat  of  formation  of  dif- 
ferent salts  of  glycollic  acid,  it  was  observed  that  the  addition  of 
excess  of  soda  to  neutral  sodium  glycollate  caused  an  appreciable 
development  of  heat,  which  varied  with  the  degree  of  dilution  of  the 
liquid. 

In  order  to  isolate  the  disodium  glycollate,  the  existence  of  which 
was  suspected  from  the  above  phenomenon,  a  syrupy  solution  of 
caustic  soda  was  added  to  a  supersaturated  solution  of  sodium  glycol- 
late, and  the  resultant  liquid  evaporated  in  a  vacuum ;  very  delique- 
scent small  needles  of  a  salt  C7H203Naj,2H20  separated  out.  Its  heat 
of  formation  can  be  expressed  bv  the  equation  2ISraH0  (sol.)  + 
CHA  Csol.)  =  C.H.,Na^032H20  (sol.)  =  +  31-42,  or  if  the  anhydrous 
salts  be  formed,  2NaH0  (sol.)  +  C2H4O3  (sol.)  =  CoHsNaoOj  (sol.)  + 
2H.,0  (sol.)  =  +  2476.  V.  H.  V. 

Crystallisation   of   Substances   at  High  Pressures.      By  E. 

Jannettaz,  Neel,  and  Clermont  (Bull.  Soc.  Clam.  [2],  40,  51 — o4). — 
Spring  has  recently  succeeded  in  transforming  pulverulent  amorphous 
substances  into  crystalline  masses  by  means  of  a  pressure  of  5000 
atmospheres.  These  experiments  have  been  repeated  by  Friedel  with 
a  different  form  of  machine,  but  with  negative  results.  This  paper 
deals  with  some  further  experiments  in  this  direction,  especially  as 
regards  the  relation  of  the  propagation  of  heat  in  substances,  and 
their  structure,  whether  natural  or  artificial.  The  following  sub- 
stances were  subjected  to  pressures  of  6000 — 8000  atmospheres : — 

Metals.  Finely  powdered  tin,  copper,  lead,  zinc,  and  iron  ;  anti- 
mony and  bismuth  ;  Darcel's  alloy. 

Sulphides  of  lead  and  zinc. 

Chlorides  of  sodium,  lead,  and  mercury. 

Precipitated  magnesia  and  alumina. 

Pulverised  silica,  chalk. 

All  these  substances  were  agglutinated  into  solid  masses,  but  dis- 
played no  signs  of  crystalline,  but  of  schistose  form. 

The  experiments  of  Sorby,  Tyndall,  and  Daubree  have  established 
that  clays  take  a  schistose  form  when  subjected  to  pressure,  and  the 
cleavage  plane  is  perpendicular  to  the  direction  of  the  pressure.     One 
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of  tlio  authors  has  also  proved  that  the  plane  of  propag-ation  of  heat  is 
identical  with  tliat  of  cleavage.  On  examining  the  metallic  masses 
obtained  by  compression,  it  was  found  that  they  possessed  the  thermic 
prouerty  characteristic  of  a  schistose  structure. 

y.  H.  V. 

Crystallisation  of  Substances  under  Pressure.  By  W.  Spring 
(r>cr.,  16,  2833  —  2835). — A  reply  to  Jauucttaz,  Neel,  and  Clermont 
(preceding  Abstract). 

Dissociation.  By  Isambert  (Compf.  rend.,  98,  97 — 100). — The 
author  applies  Berthelot's  general  formula  of  dissociation  to  cases  in 
which  a  gas  is  produced,  and  introduces  a  term  representing-  the 
mechanical  work  effected.  He  deduces  various  relations  between 
the  temperatures,  specific  heats,  and  maximum  tensions,  and  shows 
that  they  are  in  agreement  with  his  observations  on  the  dissociation 
of  ammonium  dihydrosulphide  and  ammonium  carbonate. 

C.  H.  B. 

Combustion  of  Explosive  Gaseous  Mixtures.  By  Mallard  and 
Le  Chatelilr  (Bull.  Soc.  Chlm.,  39,  572 — 581). — A  continuation  of 
the  author's  researches. 

The  irregularity  of  the  velocities  of  propagation  cause  determina- 
tions of  mean  velocities  between  any  two  given  points  to  be  but  of  a 
secondary  interest ;  for  the  mean  value  varies  not  onlj  between  two 
successive,  but  also  between  the  same  points  in  different  experiments. 
By  means  of  a  photographic  method,  the  velocities  of  propagation 
of  explosion  of  mixtures  of  carbon  bisulphide  with  oxygen  or  nitric 
oxide  have  been  studied.  These  observations  show  that  there  are 
several  distinct  phases  or  periods  of  propagation. 

(I.)  Uniform  Movement. — The  flame  advances  regularly  and  uni- 
formly. 

(II.)  Vibratory  Movement. — The  flame  advances  in  oscillations 
whose  amplitude  and  duration  vary  very  rapidly. 

(III.)  Wave  of  Explosion. — It  is  projected  suddenly  towards  the 
end  of  the  tube. 

(IV.)  Extinction. — In  certain  cases,  the  flame  is  suddenly  extin- 
guished, and  all  combustion  ceases. 

1st  Phase.  The  velocity  of  this  uniform  movement  is  very  constant 
in  different  experiments  with  tubes  of  the  same  diameter,  but  of 
diSerent  lengths  ;  with  tubes  of  different  diameters,  the  velocity 
diminishes  with  decrease  of  diameter.  The  following  may  be  stated 
as  a  general  result :  on  first  ignition  of  an  explosive  mixture  the  com- 
bustion is  propagated  with  a  uniform  velocity  less  than  30  metres  per 
second. 

2nd  Phase.  The  further  progression  of  the  flame  is  marked  with 
oscillatory  movement.  This  phase  is  always  noticeable  in  slow  bui*n- 
ing  mixtures  such  as  carbon  bisulphide  and  nitric  oxide  ;  it  is  not  so 
distinct  with  more  explosive  mixtures.  The  duration  of  successive 
vibratory  movements  varies  from  0'025  to  00034  second  ;  they  stand  to 
one  another  in  a  simple  arithmetical  progression.  Their  amplitude  is 
greater  the  longer  the  period  of  the  vibration  ;    in  some  cases  it  was 
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found  to  be  enormous.  The  binlliancy  of  the  flame  varies  during  the 
successive  phases  of  the  same  vibration  ;  in  the  recoil,  it  is  less  than  in 
the  advance.  The  mechanism  of  this  vibratory  movement  is  analogous 
to  that  of  musical  flames. 

3rd  Phase.  The  explosive  wave  has  been  minutely  studied  by 
Berthelot  and  Vieille  ;  the  mixtures  of  carbon  bisulphide  with  oxygen 
and  nitric  oxide  displayed  this  phenomenon,  but  its  mode  of  produc- 
tion varied  in  the  two  cases ;  with  the  former,  it  developed  itself  very 
rapidly,  succeeding  almost  immediately  the  phase  of  uniform  move- 
ment ;   with  the  latter,  it  succeeds  the  period  of  long  vibration. 

4th  Phase.  With  mixtures  of  carbon  bisulphide  and  nitric  oxide 
in  tubes  of  0"1  in.  diameter,  the  amplitude  of  the  flame  oscillations 
increases  very  rapidly,  then  the  combustion  ceases.  This  result  is 
analogous  to  that  obtained  by  Schiitzenberger  in  his  study  of  the 
combustion  of  limited  mixtures  of  hydrogen  and  oxygen,  when  he 
observed  an  extinction  of  combustion  at  one  of  the  nodes  of  vibration 
of  the  eudioraetric  tube,  i.e.,  the  point  of  the  greatest  oscillation  of 
the  flanae. 

In  conclusion,  a  general  summary  of  the  various  observed  phe- 
nomena is  given,  with  especial  reference  to  the  explosive  wave.  If 
the  hypothesis  of  Berthelot  and  Vieille  be  correct,  then  its  course  of 
propagation  can  be  explained ;  for  the  ignition  of  the  first  section  of 
gas  tends  to  increase  its  volume,  and  to  produce  an  immediate  com- 
pression of  the  sections  in  front,  followed  by  a  recoil.  This  alternat- 
ing compression  and  recoil  travels  from  section  to  section  with  the 
velocity  of  sound  ;  they  tend  temporarily  to  increase  or  decrease  the 
temperature  of  each  successive  section,  but  the  increase  is  not  suffi- 
cient to  ignite  the  inflammable  mixture,  nor  the  decrease  sufficient  to 
extinguish  it,  if  ignited.  Y.   H.  V. 

Prout's  Hypothesis.  By  M.  Gerber  (Bull.  Soc.  CMm.,  39,  562 — 
572). — Prout's  hypothesis,  supported  by  a  considerable  weight  of 
evidence,  and  by  a  priori  probability,  is  admitted  generally  in  prin- 
ciple,  although  the  value  of  the  fundamental  unit  is  quite  unknown. 
If  the  elements  be  divided  into  four  classes,  characterised  by  their 
dominant  atomicity,  there  is  for  each  class  a  common  factor,  integer 
multiples  of  which  include  all  the  sufficiently  known  atomic  weights. 
These  common  factors  are  in  simple  relation  to  one  another.  The 
table  below  contains  the  four  factors — 

O  =  15-96.  O  =  16. 

c^i  =  if  H 0-7673  0-7692 

d^  =  2H 1-995  2-0 

(^3  =  _5_(|,)H    ....      1-5586  1-5625 

di  =  |H 1-247  1-25 

In  the  original  memoir,  the  atomic  weights  from  Clarke's  calculations 
are  compared  with  the  values  calculated  from  the  integer  multiples  of 
these  several  factors. 

In  the  course  of  discussion  the  simplicity  of  the  multiples  of  these 
factors  is  noticed  in  certain  groups  of  elements  such  as  0,  S,  Fe,  or 
Li,  K,  Rb,  but  a  complexity  in  other  groups  as  CI,  Br,  I. 
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In  some  cases  an  element  can  equally  be  classed  in  two  of  the  four 
divisions,  for  the  terms  of  the  prcigression  ndi  coincide  frequently 
with  those  of  the  progression  ntZj,  as,  for  example,  Mi — 5di ;  zinc  or 
mercury  can  be  classed  similarly  in  the  second  or  fourth  division. 

Further,  the  stoichometrical  determinations  will  decide  whether 
these  relations  are  merely  fortuitous  or  whether  they  form  a  part  of  a 
wider  generalisation.  V.  H.  V. 

Relation  between  Molecular  Weight  and  Velocity  of  Evapo- 
ration of  Liquids.  By  C.  Schawl  {Ber.,  16,  3011 — 3014). — If  equal 
volumes  of  benzene  and  water  are  distilled  consecutively  in  the  same 
apparatus,  and  with  as  nearly  as  possible  equal  rates  of  ebullition, 
did'erent  amounts  by  weight  of  the  two  liquids  distil  over  in  a  given 
time.  The  amount  of  benzene  in  a  rough  experiment  was  about  double 
the  amount  of  water.  In  a  more  exact  trial,  the  liquids  were  heated 
in  their  respective  vapours,  and  the  lengths  of  time  required  for  the 
evaporation  of  equal  volumes  was  observed.  These  observations  were 
reduced  by  means  of  the  sp.  gr.  of  the  liquids  at  their  boiling  points 
to  equal  weights,  and  the  time  of  evaporation  then  calculated.  The 
values  obtained  for  two  comparable  substances  are  nearly  inversely 
proportional  to  their  molecular  weight.  If  m  and  m'  are  the 
molecular  weights,  and  t  and  t'  the  time  of  evaporation  for  each,  then 

in  :  in'  ^  t'  :  t  and  m    =   m  -.     Thus  he  obtained — 

t 

Benzene.  Chloroform. 

Boiling  point 792°  Boiling  point 61"5° 

Sp.gr 0-8136        Sp.  gr 1-4048 

Length  of  Time  of  Evaporation  of  Eiiual  Volumes. 


Calculated  for  equal 

Benzene. 

Chloroform. 

weight  of  benzene. 

I 

127  min. 

14-3  min. 

8'25  min. 

II 

....      12-95    „ 

14-5    „ 

8-4    „ 

Ill 

....      12-3      „ 

140    „ 

8-28  „ 

By  means  of  the  above  formula  he  obtains  for  the  molecular  weight 
of  chloroform  :   1,119-64;  11,12025;  III,  115-88. 

The  author  also  finds  that  the  ratio  of  the  volumes  of  liquids  dis- 
tilled in  equal  time  is  equal  to  the  ratio  of  their  atomic  volume  at  the 
boiling  point.  The  ratio  of  benzene  to  chloroform  in  experiment  I  is 
ri26  :  1,  and  taking  the  atomic  volume  of  benzene  at  95-94,  that 
calculated  for  chloroform  in  this  way  is  85-2,  whilst  Schifi  found 
84-65.  The  author  has  obtained  equally  good  results  with  benzene 
and  carbon  bisulphide,  but  less  satisfactory  with  other  liquids.  With 
some  compounds  of  equal  molecular  weights,  such  as  amyl  alcohol  and 
ethyl  acetate,  he  obtained  equal  lengths  of  time  of  evaporation  for 
equal  weights  of  substances.  He  intends  continuing  his  work  on  this 
subject. 

In  comparing  the  latent  heat  of   vaporisation  of  liquids  in  relation 
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to  their  molecular  weight,  it  has  been  found  in  seven  compounds  that 
the  former  decreases  as  the  latter  increases. 

Latent  heat  of 
vaporisation.  Mol.  wt. 

Water   536-67  18 

Alcohol 214-3  46 

Acetone 1-29-72  58 

Ethyl  acetate    90-7  74 

Carbon  bisulphide    83-7  76 

Chloroform 61-0  119 

Carbon  tetrachloride  . .  46-5  154 

Also  that  certain  substances  may  be  grouped,  from  the  fact  that  the 
products  of  the  latent  heat  of  vaporisation  into  the  molecular  weight 
gives  a  number  nearly  constant  for  members  of  a  group.  Thus  water 
and  alcohol  form  a  group ;  and  acetone,  chloroform,  and  carbon  tetra- 
chloride, a  second.  A.  B. 

Lecture  Experiments.  By  V.  Meyer  (Ber.,  16,  2998— 30ul).— 
For  the  purpose  of  showing  the  action  of  light  on  an  explosive  mixture 
of  chlorine  and  hydrogen,  the  author  fills  jars  25  cm.  high  and  35  mm. 
wide  with  the  mixture,  and  closes  them  with  paper  covers  ;  one  is 
left  colourless  and  others  coloured  violet  and  yellow  by  means  of  spirit 
varnish  and  aniline  colours.  On  igniting  a  large  quantity  of  magne- 
sium-dust iu  a  Bansen  burner,  the  gas  in  the  colourless  and  violet  jars 
instantly  explodes,  but  that  in  the  yellow  jar  does  not,  and  may  be 
fired  with  a  burning  chip.  A  fourth  colourless  jar  may  be  kept  to 
show  lihotochemical  induction,  for  whilst  with  sufficient  magnesium- 
dust  the  explosion  takes  place  instantly,  on  exposing  the  mixture  to 
burning  magnesium  wire,  several  seconds  elapse  before  the  gases 
combine. 

Preparation  of  Chlorine  Monoxide,  Cl^O. — This  gas  can  be  prepared 
by  passing  a  regular  stream  of  dry  chlorine  over  commercial  yellow 
mercuric  oxide  (previously  heated  for  some  time  at  about  400°)  in  a 
horizontal  glass  tube,  -^  m.  long,  cooled  in  ice.  The  chlorine  mon- 
oxide which  is  formed  is  collected  by  displacement  in  a  vertical 
narrow  cylinder,  and  can  be  exploded  by  throwing  in  flowers  of 
sulphur  or  with  a  light,  or  if  collected  in  a  strong  test-tube  and 
closed  with  an  india-rubber  stopper  by  heating  the  bottom  of  the  tube. 
The  explosion  although  accompanied  with  development  of  light  and 
formation  of  smoke,  is  not  dangerous. 

The  author,  with  the  aid  of  a  drawing,  describes  a  form  of  funnel 
which  he  uses  for  protecting  liquids  from  dust,  during  evaporation 
on  the  water-bath.  The  rim  of  the  inverted  funnel  is  turned  iu 
so  as  to  form  a  circular  trough,  in  which  the  condensed  vapours  are 
collected.  By  this  means  the  water-bath  and  the  floor  of  the  draught 
cupboard  are  protected  from  acid  and  other  droppings.  A.  B. 
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Inorganic    Chemistry. 


Ebullition  of  Liquid  Oxygen  and  Solidification  of  Nitrogen. 
By  S.  Wroblewski  (Compt.  rend.,  97,  1553 — 1555). — When  oxygen, 
liquefied  by  means  of  the  apparatus  previously  described,  is  allowed  to 
evaporate  rapidly  by  sudden  removal  of  the  pressure,  it  does  not 
solidify  like  carbonic  anhydride,  but  a  white  crystalline  residue  is 
deposited  on  the  bottom  of  the  apparatus.  This  residue  disappears 
as  the  temperature  rises,  but  whether  it  is  solid  oxygen  or  is  due  to 
some  impurity  in  the  oxygen  (which  was  made  from  potassium  chlo- 
rate and  manganese  dioxide)  has  not  been  determined. 

Determinations  by  a  thermoelectric  method  indicate  that  the  tem- 
perature produced  by  the  rapid  ebullition  of  oxygren  under  these 
conditions  is  about  — 186°.  Nitrogen  gas  cooled  at  this  temperature 
and  then  allowed  to  expand  forms  a  snow-like  mass  of  crystals  of 
considerable  size. 

Hydrogen  compressed  under  about  150  atmos.  at  —136^  and  then 
allowed  to  expand  suddenly,  shows  no  signs  of  liquefaction. 

C.  H.  B. 

Density  of  Liquid  Oxygen.  By  Mexges  (Compt.  rend.,  98.  103 
— 10-1). — Wroblewski's  method  of  detei'mining  the  density  of  liquid 
oxygen  is  not  satisfactory,  because  it  is  assumed  that  the  quantity 
remaining  gaseous  is  proportional  to  the  total  amount  of  the  gas, 
which  is  improbable. 

If  the  tube  of  a  Cailletet  apparatus  is  partly  immersed  in  a  cold 
liquid  whilst  the  remainder  of  the  tube  is  surrounded  hy  a  liquid  at 
the  ordinary  temperature,  then — 

Q  =  vd  +  Y.V, 

where  v  is  the  volume  of  the  liquid  portion,  V  that  of  the  gaseous 
portion,  d  the  density  of  the  liquid,  and  Q  the  total  weight.  If 
another  experiment  is  made  with  a  shorter  length  of  the  same  tube 
in  the  cold  liquid,  matters  being  so  arranged  that  the  volume  of  the 
liquefied  gas  is  the  same  as  in  the  first  experiment,  then — 

Q  =  v,d  +  Yx  +  Y,di, 

where  V  -f  Vi  is  the  total  volume  of  the  gaseous  part,  vi  the  volume 
of  the  liquid,  and  di  the  density  of  the  gas  in  that  part  of  the  tube 
near  the  mercury.  The  pressure  and  the  temperature  of  this  part  of 
the  tube  being  known,  the  value  of  di  can  be  calculated,  and  the  two 
equations  yield  the  expression — 


d  = 


Y,d, 

V — t'l  *  C  H.  B. 


Duration  of  the  Solidification  of  Superfused  Sulphur.  By 
D.  GtRNtz  (Compt.  rend.,  97,  14-77 — 148u  ;  see  also  this  vol.,  389). 
— In   the  course  of  the  experiments  described   in  former  papers,  the 
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author  observed  the  formation  of  crystals  of  sniphur,  the  time  of 
Rolidification  of  which,  whatever  its  absolute  value,  is  always  inter- 
mediate between  that  of  the  octohedral  and  that  of  the  prismatic 
variety.  These  crystals  are  long  prisms  with  a  nacreous  lustre,  and, 
instead  of  increasing  equally  in  all  three  directions,  as  in  the  case  of 
the  prisms  and  octohedra,  they  increase  far  more  rapidly  in  the  direc- 
tion of  the  longitudinal  axis  than  in  the  direction  of  the  transverse 
axes.  In  order  to  produce  all  three  varieties  under  the  same  condi- 
tions, a  graduated  U-tube  is  filled  with  superfused  sulphur  and  the 
formation  of  octohedra  is  started  in  one  limb.  As  soon  as  the  surface 
of  the  sulphur  in  this  limb  has  become  solid,  a  glass  thread  or  plati- 
num wire  is  passed  down  the  other  limb  to  the  bend  of  the  tube,  and 
is  gently  tapped  against  the  walls  of  the  tube.  The  formation  of  the 
nacreous  prisms  begins  from  the  points  which  have  been  struck,  and 
proceeds  more  rapidly  than  the  growth  of  the  octohedra.  After  a 
short  time,  a  crystal  of  prismatic  sulphur  is  dropped  into  the  second 
limb,  and  the  formation  of  prisms  at  once  begins  and  proceeds  very 
rapidly,  eventually  extending  round  the  bend  into  the  limb  in  which 
the  octohedra  were  first  formed.  If  the  wire  is  struck  too  forcibly 
against  the  sides  of  the  tube,  the  formation  of  the  ordinary  prisms 
ensues.  The  nacreous  prisms  are  obtained  by  a  slight  cooling  at  any 
point  in  superfused  sulphur ;  if  dropped  into  a  tabe  of  the  superfused 
substance,  they  give  rise  exclusively  to  similar  crystals,  which  de- 
vitrify  somewhat  rapidly  when  cooled  to  the  ordinary  temperature, 
but  which  can  be  broken  in  the  liquid  without  changing  their  form. 

Observations  on  the  formation  of  these  nacreous  crystals  similar  to 
those  made  with  the  other  two  varieties,  show  that  their  time  of 
solidification  is  very  short  when  the  temperature  of  superfusion  is 
very  low,  but  gradually  increases  as  this  temperature  approaches  the 
melting  point  of  the  sulphur.  The  time  of  solidification  depends  on 
the  time  during  which  the  sulphur  was  heated  above  the  melting 
point,  and  also  on  the  time  during  which  it  has  remained  in  a  super- 
fused  condition.  When  heated  to  different  initial  temperatures,  the 
nacreous  crystals  behave  like  the  other  two  varieties ;  the  time  of 
solidification  increases  very  considerably  if  the  sulphur  has  been 
heated  iip  to  about  170°,  but  diminishes  if  the  initial  temperature  has 
been  much  higher.  These  results  were  obtained  with  sulphur  which 
had  not  previously  been  fused.  Experiments  with  sulphur  which  had 
been  converted  into  the  nacreous  prisms  several  times,  or  which  had 
been  previously  solidified  in  octohedra  or  in  prisms,  confirm  the 
author's  conclusions  as  to  the  instability  of  ordinary  prismatic  sulphur 
and  the  influence  of  time  on  the  modifications  which  the  sulphur  is 
capable  of  undergoing.  C.  H.  B. 

Time  of  Existence  of  Thiosulphuric  Acid  in  Aqueous  Solu- 
tion, By  H.  Landolt  {Ber.,  16,  '2958— 2907).— The  method  of 
observation  was  to  mix  solutions  of  sodium  thiosulphate  and  an  acid 
such  as  oxalic  acid  at  the  same  temperature,  and  by  means  of  a  stop 
watch  to  note  the  time  which  elapsed  before  the  appearance  of  the 
sulphur  precipitate.  The  author  found  that  with  a  solution  which 
remained  unaltered  for  30  seconds,  his  error  of  observation  did  not 
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exceed  1'5  seconds,  and  usnallr  was  a  fraction  of  a  second.  He  also 
fonnd  that  different  organic  or  inorganic  acids  ;  an  excess  of  sodium 
thiosulphate  or  of  acid  in  the  same  qnantity  of  water;  or  the  gross 
quantity  of  solution  used,  made  no  difference  in  the  time  of  existence. 
The  difference  in  time  depends  on  the  relative  quantity  of  water  to 
thiosulphuric  acid  formed,  and  on  the  temperature  of  the  solutions. 
As  the  result  of  many  observations,  he  finds  that  the  time  increases 
exactly  in  proportion  to  the  dilution  of  the  solutions  at  constant 
temperature,  or  in  other  words  to  the  number  of  parts  by  weight  of 
water  to  one  part  by  weight  of  thiosulphuric  acid  formed  ;  and  that 
the  higher  the  temperature  the  more  rapid  the  decomposition.  The 
accelerating  influence  of  heat,  however,  diminishes  as  the  tempera- 
ture is  raised,  and  this  diminution  of  the  time  of  existence  for  a 
difference  in  temperature,  of  say  10°,  is  more  observable  the  greater 
the  proportion  of  water  by  weight  to  thiosulphuric  acid.  An  equation 
has  been  evolved  to  give  the  time  of  existence  (E)  for  any  temperature 
(t)  between  10°  and  50",  and  for  any  solution  in  which  the  parts  by 
weight  of  water  (n)  to  one  part  by  weight  of  thiosulphuric  acid  are 
l)etween  51  and  279  ;  and  the  results  of  40  tabulated  observations  are 
in  accordance  with  it : — 

El  =  «(0-G428  -  0-02553^  +  0-000272f^). 

Neither  light  nor  electricity  have  any  influence  on  the  decomposi- 
tion, but  alcohol  increases  the  time  of  existence  very  materially, 
50  per  cent,  of  alcohol  in  place  of  50  per  cent,  of  water  prolonging  in 
one  case  the  time  of  existence  from  64  seconds  to  510  seconds. 

A.  B. 

Sulphur  Salts  derived  from  Phosphorus  Trisulphide.  By  G. 
Lemoixk  {Compt.  renfl.,  98,  45 — 48). — When  an  excess  of  phosphorus 
trisulphide  is  allowed  to  act  on  a  very  dilute  solution  of  sodium 
hydroxide  at  0°,  and  the  solution  is  evaporated  in  a  vacuum,  hydrogen 
sulphide  is  given  off,  and  acid  sodium  phosphite  is  alone  obtained. 
If,  however,  the  sodium  hydroxide  is  in  excess,  and  the  filtered 
liquid  is  evaporated  in  a  vacuum  over  sulphuric  acid  and  phosphoHc 
anhydride,  in  about  five  months  it  deposits  quadratic  prisms  of  the 
composition  NaoS,5HoO.  After  another  month,  the  compound 
P.,03,2Na2S,5H20  or  P20Sj,2Na20,5H,0  separates  out;  its  solution 
gives  an  orange-yellow  precipitate  with  lead  acetate.  After  four 
months  a  third  compound,  P20S2,3Na20,4H20,  separates.  Its  solu- 
tion gives  a  slightly  yellowish-white  precipitate  with  lead  acetate. 
Another  different  preparation  gave  a  salt  of  the  composition 
P203,3Na20,3H2S,3H20.  The  substance  P20S2,3Na20,4H20  is  in- 
teresting  because  it  represents  a  sulphur  derivative  of  phosphorous 
acid  in  which  all  three  atoms  of  hydrogen  have  been  replaced  by  a 
base. 

When  an  excess  of  phosphorus  trisulphide  is  gradually  added  in 
small  portions  to  ammonium  hydrosulphide,  cooled  at  0°,  and  the 
liquid  allowed  to  stand  about  15  days,  white  crystals  of  ammonium 
lihosphite,  2(NH4)2HPO;,  +  H2O,  separate  out  mixed  with  small 
quantities  of  a  sulphur  compound.  If  the  mother-liquor  is  evapo- 
rated in  a  vacuum,  hydrogen  sulphide  is  given  off  in  large  quantities. 
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and  after  about  28  weeks  the  compound,  PoOS2,2(NH4)30,3H20,  is 
deposited.  Its  solution  gives  an  orange-yellow  precipitate  with  lead 
acetate.  If  this  salt  is  dissolved  in  water,  and  the  solution  evaporated 
in  a  vacuum,  the  compound,  P202S,2(NH4)oO,6H20,  separates  out.  It 
is  evident  from  this  fact  that  these  salts  lose  hydrogen  sulphide  very 
easily.  This  last  compound  may  be  regarded  as  derived  from  mono- 
thiophosphorous  acid,  P20>S,'/iH20,  whilst  the  others  are  derived  from 
dithiophosphorous  acid  P20S2,?iH20.  C.  H.  B. 

Maximum  Solubility  of  Sodium  Sulphate.  By  E.  Pauchon 
{Comft.  rend.,  97,  1555 — 1556). — The  heat  of  solution  of  a  salt  in 
water  can  be  calculated  by  means  of  on  equation  given  by  Kirchoflp, 
and  in  tliis  way  it  can  be  shown  that  the  heat  of  solution  of  sodium 
sulphate  is  at  first  negative,  but  changes  its  sign  above  33°.  It 
follows  therefore  that  the  crystallisation  of  the  salt  below  33"  ought 
to  develop  heat,  and  heat  should  be  absorbed  at  higher  temperatures  ; 
and  this  supposition  agrees  with  the  facts.  It  is  well  known  that  the 
salt  is  hydrated  if  crystallised  below  33°,  but  anhydrous  if  crystallised 
at  a  higher  tempei"ature.  Berthelot  has  shown  that  in  the  latter  case 
the  heat  of  solution  is  negative  at  low  temperatures,  and  the  author 
finds  that  it  is  still  negative  at  50°.  C.  H.  B. 

Action  of  Bromine  and  Iodine  on  Silver  Chloride,  Bromide, 
and  Iodide.  By  P.  Julius  (Zpifschr.  Anal.  Chem.,  22,  523 — 525). — 
On  passing  a  current  of  air  saturated  with  bromine- vapour  over  silver 
iodide  contained  in  a  porcelain  boat  and  heated  to  fusion  in  a  piece  of 
combustion  tubing,  the  whole  of  the  iodide  is  converted  into  silver 
bromide  in  10  minutes.  On  substituting  silver  chloride  for  the  iodide, 
the  whole  of  the  chloride  is  converted  into  silver  bromide  in  1 — 2  hours' 
time.  If  a  current  of  air  saturated  with  iodine- vapour  is  passed  over 
fused  silver  chloride  or  bromide,  these  are  wholly  converted  into  silver 
iodide,  the  change  requiring  6 — 10  hours  with  the  former  and  3 — 4 
hours  with  the  ktter.  P.  F.  P. 

Decomposition  of  the  Acid  Phosphates  of  the  Alkaline 
Earths  in  Presence  of  Water.  By  A.  Joly  (Covipt.  rend.,  97, 
1480 — 1483). — When  a  dilute  solution  of  phosphoric  acid  is  mixed 
with  an  equivalent  quantity  of  a  solution  of  calcium  or  barium 
hydroxide,  so  that  the  liquid  contains  equal  equivalents  of  acid  and 
base,  the  solution  is  acid  to  litmus  but  neutral  to  "helianthine." 
Solutions  as  dilute  as  those  furnished  by  lime-water  and  baryta- 
water  remain  neutral  when  saturation  is  complete,  but  if  the  sides  of 
the  vessel  are  rubbed  with  a  glass  rod,  or  if  the  liquid  is  heated  to 
about  80°  hydrated  dicalcium  phosphate  is  precipitated  and  phosphoric 
acid  is  liberated,  the  liquid  becoming  acid  to  helianthine.  In  presence 
of  water,  the  monobasic  phosphate  first  formed  is  partially  decomposed 
by  mechanical  disturbance  or  by  elevation  of  temperature  into  dibasic 
phosphate  and  free  phosphoric  acid,  whilst  the  remainder  of  the 
monobasic  phosphate  remains  in  solution.  Similar  decomposition  is 
produced  if  a  fragment  of  dibasic  phospha+e  is  dropped  into  the 
original  solution.  The  proportion  of  dibasic  phosphate  precipitated 
depends  on  the  dilution  of  the  solution,  and  increases  with  the  con- 
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centmtion  nntil,  when  the  latter  passes  a  certain  point,  a  neutral 
liquid  cannot  be  obtained  because  the  dibasic  phosphate  is  at  once 
precipitiited. 

When  pure  calriium  carbonate  is  dissolved  in  an  excess  of  phosphoric 
acid  and  the  liquid  evaporated  in  a  vacuum,  the  niono])asic  phosphate 
is  obtained  in  transparent  rhombo'idal  lamellaB  which  have  the  com- 
position CaH4Po08  +  HjO,  and  do  not  alter  on  exposure  to  air :  in 
contact  with  water  at  the  ordinary  temperature  these  crystals  decom- 
pose and  vield  a  crystalline  precipitate  of  the  composition  CaHPOi  -f- 
2H..0.  When  the  same  weight  of  water  is  allowed  to  act  for  some 
time  on  increasing  quantities  of  the  monobasic  phosphate,  the  amount 
of  phosphoric  acid  liberated  continually  increases,  and  the  ratio,  R, 
between  the  total  phosphoric  acid  and  that  remaining  in  combination 
when  decomposition  has  ceased  varies  from  1  to  1'5.  Beyond  the 
latter  limit,  any  further  quantity  of  the  monobasic  phosphate  dissolves 
in  the  acid  liquid  without  decomposition,  and  the  ratio  diminishes 
slightly.  On  the  other  hand,  if  one  of  the  more  concentrated  solu- 
tions containing  precipitated  bibasic  phosphate  is  diluted  with  water, 
the  precipitate  partly  redissolves  and  R  diminishes,  and  in  very  dilute 
solutions  tends  to  unity.  A  solution  containing  a  given  percentage  of 
phosphoric  acid  can  di.ssolve  a  certain  maximum  weight  of  the  mono- 
basic phosphate  without  decomposition,  hut  if  this  limit  is  exceeded 
decomposition  takes  place  and  dibasic  phosphate  is  precipitated.  If 
a  dihite  solution  of  this  kind  is  concentrated  by  evaporation  in  a 
vacuum,  the  ratio  R  increases,  dibasic  phosphate  is  precipitated, 
and  by  slow  evaporation  can  be  obtained  in  beautiful  crystals. 
When  R  reaches  its  maximum  value,  1'5,  the  monobasic  phosphate  is 
in  turn  deposited  and  the  proportion  of  free  acid  in  the  liquid 
increases. 

If  a  small  quantity  of  any  substance  capable  of  combining  with 
phosphoric  acid  to  form  a  soluble  or  insoluble  compound  {e.g.,  soda, 
potash,  alkaline  acetates,  ferric  oxide,  &c.)  is  added  to  one  of  the 
acid  solutions  obtained  by  the  decomposition  of  monocalcium  phos- 
phate in  presence  of  water,  equilibrium  is  destroyed  and  dibasic 
calcium  phosphate  is  precipitated. 

It  is  evident  from  these  facts  that  the  decomposition  of  monobasic 
calcium  ptiosphate  by  water  is  not  analogous  to  the  decomposition  of 
antimony  and  bismuth  compounds  by  the  same  liquid. 

C.  H.  B. 

Cerite  and  the  Extraction  of  Cerium,  Lanthanum,  and  Didy- 
mium  therefrom.  By  A.  Aiiche  {iVmiatsh.  Chem.,  4,  913—925). — 
Two  samples  from  Tromnisdoiff  were  analysed.  The  analyses  add  up 
to  10426  and  103""29 ;  this  is  due  to  tlie  method  employed  for  the 
decorn position  of  the  mineral,  viz.,  fusion  with  sodium  and  potassium 
carbonate  :  the  silica  so  obtained  when  treated  with  hydroHuuric  acid 
left  a  residue  containing  cerium,  lanthanum,  and  didynjium.  If  the 
minei'al  be  decomposed  by  sulphuric  acid,  then  the  silica  obtained  is 
pure. 

Afier  allowing  for  thf^  small  quantities  of  copper,  bismuth,  molyb- 
denum, and  sulphur,  as  also  carbnnic  anhydrid(f  and  the  corresponding 
amoiinl,  of  lime,  the  author  expresses  the  coiuposition  by  the  formula 

VOL.    XLVI.  2  p 


55S  ABSTRACTS  OF  CHEMICAL  PAPERS. 

(Ce,La,Di)6Si50i9.2H20.  After  discussing  tlie  several  methods  pro- 
posed to  decompose  cerite,  the  following  is  mentioned  as  giving  the 
beat  results.  The  substance  is  obtained  as  an  impalpable  powder  by- 
grinding  and  washing.  The  dried  cerite  powder  is  well  stirred  into 
half  its  weight  of  strong  sulphuric  acid,  the  mass  thickens,  heats,  and 
gives  off  fumes  of  sulphuric  acid.  After  cooling  it  is  easily  crushed, 
and  is  then  added  with  constant  stirring  to  12  or  20  times  its  weight 
of  ice-cold  water.  The  solution  obtained  is  worked  up  according  to 
Bunsen's  method ;  the  residue,  which  may  contain  undecomposed 
mineral  as  well  as  silica,  may  be  again  treated  with  sulphuric  acid. 

H.  B. 
Preparation  of  Bismuth  Free  from  Arsenic.  Atomic 
Weight  of  Bismuth.  By  J.  Lowe  {Zeitschr.  Anal.  Chem.,  22,  498 — 
505). — The  author  has  already  pointed  out  (Abstr.,  1272,  329)  that 
bismuth  hydroxide,  precipitated  from  a  nitric  acid  solution  by  means 
of  caustic  potash  or  soda,  dissolves  in  an  excess  of  these  reagents  in 
the  presence  of  glycerol.  From  this  solution  the  whole  of  the  bis- 
muth is  precipitated  in  a  finely  divided  metallic  state  on  adding  a 
snfiicient  quantity  of  grape-sugar  and  boiling.  Iron  and  nickel  if 
] I  resent  do  not  dissolve  in  the  alkaline  glycerol,  whilst  arsenic  does. 
The  sugar  should  be  added  in  the  cold,  so  that  any  silver  or  copper 
maybe  precipitated  as  metal  or  suboxide  respectively,  and  filtered  off, 
whilst  the  bismuth  is  not  separated  until  the  solution  is  boiled.  In 
this  manner  bismuth  may  be  obtained  perfectly  free  from  arsenic. 
The  author  has  determined  the  atomic  weight  of  bismuth  by  taking 
a  known  weight  of  the  metal  so  prepared,  dissolving  it  in  nitric  acid, 
converting  the  nitrate  into  oxide  by  ignition,  and  then  weighing. 
Taking  the  atomic  weight  of  oxygen  to  be  15'96,  the  author  finds  that 
of  bismuth  to  be  207-330,  whilst  if  oxygen  =  16,  it  is  207-845.  The 
previous  determinations  of  the  atomic  weight  of  bismuth  have 
been  : — 

Dumas    210-27 

Schneider 207-995 

Lothar  Meyer  and  Seubert 206-9—208-2 

P.  F.  F. 
Pure  Chromic  Sulphate.  By  H.  Baubigny  (Compt.  rend.,  98, 
100 — 103). — An  aqueous  solution  of  carefully  purified  potassium 
dichromate  is  saturated  with  hj'drogen  sulphide,  and  then  heated  to 
boiling.  The  chromium  is  completely  precipitated  as  hydroxide,  and 
the  solution  contains  potassium  sulphate,  thiosulphate,  and  poly- 
sulphide,  to  the  latter  of  which  it  owes  its  yellow  colour.  The  pre- 
cipitate is  carefully  washed  first  with  cold  and  afterwards  with  hot 
water,  and  then  consists  of  chromic  hydroxide  free  from  alkalis,  and 
containing  only  traces  of  oxysulphur  compounds,  which  have  no 
injurious  effect.  It  is  dissolved  in  the  least  possible  quantity  of 
■nitric  acid,  and  the  solution  heated  in  order  to  form  the  violet  salt. 
A  slight  excess  of  dilute  sulphuric  acid  is  added,  and  the  violet 
chromium  sulphate  is  precipitated  by  alcohol,  in  which  the  green 
variety  is  soluble.  The  precipitated  suit  is  rapidly  filtered  off,  re- 
dissolved  in  dilute  sulphuric  acid,  again  precipitated,  and  finally 
.purified  by  repeated  solution  in  water  and  precipitation  by  alcohol. 
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Another  method  consists  in  carefully  reducing-  chromic  mono- 
chlorhydrin  with  alcohol  in  such  a  way  as  to  avoid  elevation  of  tem- 
perature, then  add  the  requisite  quantity  of  dilute  sulphuric  acid, 
precipitate  by  alcohol,  and  purify  as  above.  These  are  the  only 
methods  which  yield  the  perfectly  pure  sulphate,  since  this  salt 
obstinately  retains  traces  of  free  acid  even  in  a  vacuum  at  440°. 

The  chromic  oxide  is  tested  for  alkali  by  heating  it  at  a  high  tem- 
perature in  a  muffle,  treating  the  ignited  substance  with  dilute  nitric 
acid,  and  testing  the  solution  for  chromic  acid  by  adding  a  few  drops 
of  silver  nitrate  solution  and  evaporating  to  dryness,  when  red  silver 
chromate  is  left. 

Bichromates,  when  heated  to  redness,  lose  chromic  anhydride, 
which  decomposes  into  oxygen  and  chromic  oxide,  the  latter  being 
deposited  on  the  sides  of  the  muffle  in  crystalline  lamellae. 

C.  H.  B. 

Borotungstates.  By  D.  Klein  (Bull.  Soc.  Chim.,  39,  581—589). 
— A  continuation  of  the  author's  researches  (Abstr.,  1881,  23i,  24,224, 
879,  880  ;  1882,  17  ;  1883,  23,  786).— On  boiling  a  saturated  solution 
of  sodium  paratungstate  with  three-quarters  of  its  weight  of  boracic 
acid,  and  precipitating  the  crude  product  of  the  reaction  with  barium 
chloride,  a  barium  salt  of  composition  10WO3,2BaO,B2O3  +  2OH2O,  is 
obtained.     It  crystallises  in  orthorhombic  prisms.  V.  H.  V. 

Reduction  of  Molybdenum  and  Tungsten  Compounds. 
By  0.  V.  D.  Pfoedten  {Annalen,  222,  137 — 165). — The  experimental 
part  of  this  paper  has  already  been  given  (Abstr.,  1883,  122  and 
785).  The  author  tabulates  the  colours  of  the  oxides  of  the  chromium 
group  in  acid  solution  as  follows  : — 


Cr  =  52. 

Mo  9G. 

W  184. 

U  240. 

I. 

CrO,  blue 

II. 

Cr304,*  black 

r  reddish- 

1 

— 

III. 

— 

Mo50j<    brown; 

[  r/ (7.  yellow 

}      - 

— 

r  reddish- 
IV.    CroOs-j    violet  or 
[_  green 

'    •*  1.  green 

}      - 

U0O3,  dark -red 

V. 

CrOo,  brownish- 
red 

r  brownish- 
M0O2  \   red  ;  dil. 
[  yellow 

I  WO,  /r«Wish- 
j          ■^    I   brown 

UO;,  green 

Vl. 

— 

MojOg,  blue 

W3O8,  blue 

U3OS)*  greenish- 
black 

\  II. 

CrOs,  yellowish- 
red 

M0O3,  colourless 

WO3,  colourless 

UO3,  yellow 

The  end-products  obtained  by  the  reduction  with  zinc  and  hydro- 
chloric acid  (CrU,  M05O;,  WO2,  U2O3),  and  also  by  the  chlorination 
(Cr.Cle,  Mo,Cl,o,  VVCle,  UiCl.o),  do  not  quite  follow  the  order  of  the 


*  Not  known  in  acid  solution. 
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atomic  -weiglits  of  this  group, 
the  results  are  quite  regular. 


With  other  reducing  agents,  however, 


H  at  high  tem- 
peratures. 

HCl. 

HI  in  aqueous 
solution. 

HoS. 

CrOs. 
M0O3. 

WO3. 

UO3.. 

Metal,  easily 
Metal,  easily 

Metal,  but  with 
more  difficulty 

UOo 

Cr,03 
Bluish-green 

oxide,  M0O3  + 

M0O2 

Cr.Og 
M0..O5   (or 
MoO.J) 

Pale  greenish 
coloration  from 
slight  reduction 

Cr,03 

Blue  oxide  be- 
tween M0O3 
and  M0O2 

The  author  believes  the  irregularity  in  the  former  case  to  be  due  to 
the  varying  conditions  under  which  the  reactions  are  necessarily 
carried  out.  L.  T.  T. 

Researches  on  the  Complex  Inorganic  Acids.  By  W.  Gibbs 
(Avier.  Ghem.  /.,  5,  oGl — 383). — A  continuation  of  the  author's  pre- 
vious investigations  on  this  subject  (this  Jour.,  1877,  84<7  ;  Abstr., 
1882,469,  702;  1884,  161). 

Hypophosphomolybdates. — Ammonhcm  hypnphoffphomoli/bdate, 
8MoO3,2HaPO2.2(NH02O  +  2H.,0, 
is  precipitated  on  adding  hydrochloric  acid  to  mixed  solutions  of  14  :  6 
acid  ammonium  molybdate  and  sodium  hvpophosphite.  It  forms 
colourless  prismatic  crystals,  readily  soluble  in  hot  water,  the  solution 
being  first  pale  blue,  but  .soon  deepening  in  colour;  it  dissolves  in  cold 
water  to  a  colourless,  strongly  acid  soluiion,  which  gives  the  fol- 
lowing reactions: — With  thallious  nitrate,  a  white  flocculent  preci- 
pitate; with  mercurous  nitrate,  a  canary-yellow  precipitate;  with 
argentic  nitrate,  a  ntarly  white  precipitate,  which  speedily  blackens. 
The  follomng  salts  give  precipitates  only  after  addition  of  ammonia  : 
barium,  strontium,  and  .calcium  chlorides,  colourless  flocculent  pre- 
cipitates, becoming  granulo-crystalline  after  a  time ;  manganese  sul- 
phate, a  white  flocculent  precipitate  ;  cupric  sulphate,  a  green  flocculent 
precipitate.  On  heating  the  amracmium  salt,  it  blackens,  fumes 
slightly,  and  melts  to  a  dark  blue  mass,  which  gives  off  a  little 
molybdenum  teroxide  when  heated  to  redness. 

Hypophosphotungstates  — The  Potassium  salt,  18W03,6H3P02.4K20 
-|-  TH^O,  is  prepared  by  mixing  a  strong  solution  of  hypophosphorous 
acid  with  12:5  acid  sodium  molybdate  soluticm,  dissolving  the  re- 
sulting gelatinous  ma«s  in  hot  water,  and  adding  potassium  bmmide, 
when  a  white  crystalline  precipitate  forms.  On  recrystaliisntion,  the 
salt  is  obtained  in  small  c^'ouries^:  granular  crystfds,  soluble  in  hot 
water  to  a  somewhat  turbid  acid  liquid.  The  solution  gives  no  pre- 
cipitate with  copper  salts,  even  on  boiling;  a  precipitate  of  silver  on 
boiling  with  siK-er  nitrate;  a  white  fl  cculent  precipitate  with  mer- 
curous  salts ;  and  a  white  precipitate  of  indistmct  feathery  crystals 
with  barium  salts. 
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Phosphoroso-molybdates. — Ammonium  salt, 

24MoO3,4H3PO3,4(NH02O  +  I7H2O, 

is  obtained  by  tlie  action  of  phosphorus  acid  on  14 :  6  acid  ammonium 
mobybdnte  ae  a  pale  yellow  indistinctly  crystalline  precipitate,  inso- 
luble in  cold  water,  very  slightly  soluble  iu  hot  water,  readily  soluble 
ill  alkalis.  It  decomposes  readily  when  heated,  fusing  at  a  low  red 
heat  with  evolution  of  fumes  of  molybdic  tei'oxide.  The  following 
reactions  are  obtained  by  boiling  the  salt  with  solutions  of  metallic 
salts: — Barium  chloride  forms  a  fine-grained  crystalline  salt;  silver 
nitrate,  a  nearly  coloui'less  flooculent  substance,  which  soon  darkens, 
and  finally  assumes  a  dull  violet  colour ;  mercurous  nitrate,  a  pale 
yellow  tlouculeut  salt;  cupric  sulphate  dissolves  the  salt  to  a  cleat- 
blue  liquid. 

Vanauio-molybdates. — Analytical  methods.  The  separation  and 
estimation  of  vanadium  and  molybdenum  present  some  difficulties, 
but  may  be  effected  by  the  two  following  methods  : — 1.  Any  vanadium 
present  as  dioxide  is  to  be  oxidised  to  vanadic  acid  by  heating  it  with 
nitric  acid,  the  solution  nearly  neutralised  by  means  of  an  alkali  car- 
bonate, and  vanadic  and  molybdic  acids  precipitated  together  by 
means  of  mercurous  nitrate  and  mercuric  oxide  ;  the  precipitate  is 
then  carefully  ignited,  and  finally  heated  to  redness  with  a  weighed 
quantity  of  normal  sodium  tungstale,  the  increase  in  weight  on 
which  gives  the  sum  of  the  weights  of  the  molybdic  and  vanadic 
oxides ;  the  weight  of  the  vanadium  oxide  alone  being  determined  in 
another  ponion  of  the  precipitate  by  heating  it  in  a  current  of  air  when 
all  the  molybdic  oxide  is  volatili.sed.  Another  niethod  is  founded  on 
the  precipitation  of  the  vanadium  as  amnionic  metavanadate,  the 
vanadium  in  the  precipitate  being  determined  volumetrically.  The 
author  mentions  incidentally  that  very  good  determinations  of  the 
vanadium  in  alkaline  vanadates  ruay  be  effected  by  precipitation  with 
mercurous  nitrate  and  mercuric  oxide,  ignition  of  the  precipitate, 
solution  in  hydrochloric  acid,  and  titration  of  the  vanadic  pentoxide 
with  standai'd  solution  of  ferrous  ammonium  sulphate,  the  end-point 
being  determined  by  means  of  potassium  ferricyanide. 

t)  :  1  Srrics.—The  ammonium  salt,  GAIo03,V205,2(NH4)20  +  5H2O, 
prepared  by  dissolving  molybdic  teruxide  in  solution  of  ammonium 
metavanadate,  crystallises  in  lemon-yellow  octohedrons,  and  is  soluble 
in  a  large  quantity  of  cold  water.  It  gives  a  fiocculent  yellow  preci- 
pitate with  silver  nitrate;  a  bright  yellow  precipitate  with  mercurous 
nitrate;  a  pale  yellow  fiocculent  precipitate  with  thallious  nitrate; 
and  with  barium  chloride,  on  standing,  a  deposit  of  well-defined 
octohedral  crystals. 

8:1  Scrie>>.— The  barium  salt,  lGMo03,2V205,5BaO  +  28HoO,  is 
prepared  by  adding  vanadic  pentoxide  in  small  quantities  at  a  time  to 
a  boiling  solution  of  acid  ammonium  molybdate,  allowing  to  cool 
soniewhat,  and  adding  barium  chloride,  when  an  abundance  of  beau- 
tiful, well-defined,  yellow  octohedrons  separate. 

lb  :  1  feVrtV's.— The  ammonium  salt,  18Mo03,V205,8(NH4)20  -f  ISHjO, 
is  obtained  in  pale  green  tabular  crystals  by  dissolving  molybdic 
teroxide  in  a  boiling  solution  of  ammonium  metavanadate,  and  allow- 
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ing  it  to  crystallise.  The  crystals  are  decomposed  if  boiled  with 
Avater. 

Vanadio-tungstates.  —  The  vanadium  and  tungsten  in  these  com- 
pounds can  be  estimated  by  methods  founded,  either  on  decomposition 
by  boiling  with  alkalis  and  precipitation  of  the  vanadium  as  ammo- 
nium metavandate,  or  on  the  evolution  of  chlorine  by  the  action  of 
strong  hydrochloric  acid  on  vanadie  pentoxide. 

5  :  1  <S(?ne.s\— The  ammonium  salt,  5Wo03,Vo05,4(NHi)20  +  13H,0, 
crystallises  indistinctly  in  orange-yellow  crusts ;  it  is  obtained  by 
boiling  12:  5  ammonium  tungstate  with  solution  of  ammonium  meta- 
vanadate. 

When  the  oxides  obtained  by  igniting  a  mixture  of  ammonium 
metavanadate  with  12  :  5  sodium  tungstate  are  boiled  with  water,  a 
greenish-yellow  solution  is  obtained,  which  takes  an  orange  colour  on 
being  boiled  with  nitric  acid,  and  on  standing  deposits  a  sulphur- 
yellow  crystalline  substance  of  the  formula  1UW03,V205  -|-  22H2O. 
The  mother-liquor,  from  which  the  preceding  acid  had  separated, 
gave  on  evaporation  beautiful  crystalline  needles  of  an  acid  having 
the  formula  18W03,V305,3GH30.  A.  J.  Gr. 

Manganese  Chloro-silicate.  By  A.  Gorgeu  (Compt.  rend.,  98, 
107 — llU). — When  a  mixture  of  ^0  grams  pure  manganous  chloride 
and  1  gram  precipitated  silica  is  heated  at  a  cherry-red  heat  for  about 
45  minutes  in  a  current  of  moist  hydrogen,  a  regulus  is  obtained  con- 
sisting of  rhodonite,  tephroite,  and  a  chloro-silicate.  The  latter  is 
decomposed  by  water,  but  is  only  very  slowly  acted  on  by  alcohol, 
and  the  excess  of  manganous  chloride  can  be  removed  by  means  of 
this  latter  liquid.  The  residue  is  a  mixture  of  the  biret'ractive  sili- 
cates with  large  lamellge,  which  have  brilliant  faces,  and  do  not  act  on 
polarised  light.  By  careful  treatment  with  a  1 — 2  per  cent,  solution 
of  pure  nitric  acid  mixed  with  a  few  drops  of  sulphurous  acid,  tlie 
chloro-silicate  can  be  dissolved  out  without  sensibly  affecting  the 
simple  silicates.  The  chloro-silicate  has  the  composition  Si02,2MnO 
+  MnCU,  and  forms  anhydrous  crystals,  which  in  all  probability 
belong  to  the  cubic  system,  but  the  exact  form  of  which  could  not  be 
determined.  They  do  not  alter  when  exposed  to  dry  air,  but  they 
rapidly  absorb  moisture  from  a  damp  atmosphere  and  turn  brown. 
When  gently  heated,  the  chloro-silicate  loses  its  chlorine  in  the  form 
of  hydrochloric  acid,  and  the  manganese  is  mainly  converted  into 
peroxide.  Water  free  from  air  causes  the  separation  of  a  neutral 
hydrated  silicate,  but  in  presence  of  air  silica  is  liberated,  and  the 
manganese  is  converted  into  peroxide.  The  chloro-silicate  is  also 
decomposed  by  saturated  solutions  of  carbonic  acid  and  hydrogen 
sulphide,  and  by  a  solution  of  sodium  hvdrogen  carbonate.  The 
general  action  of  acid  and  oxidising  reagents  is  similar  to  that  which 
they  exert  on  the  normal  silicate,  but  is  more  energetic.  This  chloro- 
silicate  can  also  be  obtained  by  fusing  the  normal  silicate  with  an 
excess  of  the  chloride  in  a  current  of  dry  hydrogen. 

When  manganous  bromide  is  fused  with  silica  in  a  similar  manner, 
it  yields  crystalline  lamellas  of  similar  appearance  and  properties. 
Manganous  iodide  under  the  same  conditions  yields  the  simple  sili- 
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cates,  and  only  forms  the  iodosilicate  in  very  small  quantity.  The 
latter  can,  however,  be  obtained  by  fusing  artiticial  tephroite  in  a 
mixture  of  manganous  and  potassium  iodides.  C.  H.  B. 


Mineralogical   Chemistry. 


Occurrence  of  Diamonds  in  a  Pegmatite  in  Hindustan, 
liy  Cha1'1;k  {Cahtpt.  mid.,  98,  113 — 115).— Not  far  froiu  licllury  iii 
the  Nizam,  diamonds  occur  in  situ,  associated  with  amorphous  corun- 
dum, in  a  pegmatite  which  also  contains  epidote.  The  diamonds  are 
crystallised  in  octohedra  with  brilliant  faces,  but  the  forms  of  the 
crystals  are  not  so  distinct  as  in  the  case  of  the  South  African 
diamonds.  The  pegmatite  undergoes  disintegration  and  denudation 
at  its  outcrop,  and  the  heavy  rains  wash  the  debris  dowu  to  lower 
levels,  leaving  fresh  surfaces  of  the  rock  exposed.  This  explains  the 
fact  that  from  time  immemorial  the  Hindus  in  this  district  have 
found  diamonds  on  the  surface  of  the  soil  after  the  rainy  season.  It 
seems  probable  that  this  rock  has  furnished  the  diamonds  found  in 
the  various  alluvial  deposits  in  Hindustan,  for  it  is  stated  that  all 
these  deposits  contain  "granite,"  although  the  particular  granitoid 
rock  is  not  specified.  The  irregular  distribution  and  not  very  frequent 
occurrence  of  the  pegmatite  will  explain  the  facts  that  the  diamonds 
are  generally  very  rare,  and  that  dilferent  deposits  vary  considerably 
in  their  richness.  Since  the  diamond  has  been  formed  in  a  rock  so 
old  as  pegmatite,  it  may  occur  in  the  various  deposits  such  as  grits, 
quartzites,  &c.,  which  have  been  formed  by  the  denudation  of  peg- 
matite, and  its  occurrence  in  sedimentary  rocks  associated  with 
crystallised  quartz,  &c.,  does  not  necessarily  prove  that  it  has  been 
developed  in  a  sedimentary  paste,  or  has  been  formed  in  the  same 
manner  as  minerals  in  veins.  It  would  seem  that  the  diamond  has 
been  formed  by  different  methods,  for  it  is  not  probable  that  the 
diamonds  in  pegmatite  and  those  in  the  aqueous  magnesian  breccia  of 
South  Africa  have  been  formed  in  the  same  way.  C  H.   B. 

Amalgam  from  the  Priedrichssegen  Mine  near  Oberlahn- 
Stein.  By  F.  Sandberger  (Jahrb.  f.  Min.,  Ibti-i,  1,  ^lem.,  191 — 
VJ'I). — Amalgam  having  been  found  to  exist  at  the  Fritdrichssegen 
Mine,  it  occurred  to  the  author  to  test  the  specimens  of  the  so-called 
native  silver  for  mercury.  The  two  specimens  examined  were  pur- 
chased from  Stiirtz  in  Bonn,  and  were  described  as  native  sjlver  and 
native  copper  respectively.  Both  were  situated  on  white  lead  ore. 
In  both  cases,  the  mercury  reaction  was  very  distinct.         B.  H.  B. 

Native  Lead  and  Minium  in  Idaho.  By  W.  P.  Bi,ake  (Jahrb. 
f.  Mill.,  lbb-4,  1,  Uef.,  I'Jb,  and  Anitr.  J.  Sci.,  25,  IGl).— At  the  Jay 
Gould    .Mine,   Alturas    Co.,    Idaho,  metallic  lead    occurs    euclo.~.ed  iu 
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galena.  The  metal  forms  rounded  masses  from  -^  to  ^  in.  in  diameter, 
or  in  reniform  bunches.  The  metal  is  surrounded  by  a  crust  of 
minium.  B.  H.  B. 

Minerals  from  Brazil.  By  A.  Kenxgott  (JaJirb.  f.  Min.,  1884,  1, 
Mem.,lS7— 191).— This  paper  contains  a  crystallographical  de.scription 
of  specimensof  euclase,  topaz,  diamond  and  pyirhotine,  from  the  province 
of  Minas  Geraes,  recently  presented  by  C.  Heusser  and  G.  Claraz  to 
the  mineral  collection  of  the  Ziirich  Polytechnicum.  B.   H.  B. 

Sagvandite.  By  H.  Rosenrusch  (Jahrb.  f.  J/m.,  1884,  1,  Mem., 
195 — 198).  — The  rock  named  Sagvandite  by  Pettersen  occurs  inter- 
stratified  in  the  deeper  beds  of  slate  of  the  Balsfjord  group  between 
the  lakes  Sagvand  and  Tagvand.  The  rock  consists,  for  the  most 
part,  of  an  irregular  granular  mixture  of  a  colourless  transparent 
mineral  of  the  pyroxene  group  and  a  rhombohedral  carbonate.  The 
microscopic  and  chemical  examination  of  the  rhombic  pyroxene  prove 
it  to  be  bronzite,  and  the  carbonate  is  found  on  analysis  to  have  the 
composition  indicated  by  the  formula  9MgC03  +  FeCOs.  Small  grains 
and  octohedral  crystals  of  chrome-picocite,  sp.  gi\  4848,  also  take 
part  in  the  composition.  Pyrites  is  met  with  occasionally.  A  colour- 
less mica  occurs  more  frequently,  and  with  a  certain  amount  of  regu- 
larity. Lastly,  around  the  spinelle-mineral,  a  coloui-less  substance 
occurs  but  sparingly,  and  never  independently.  The  indices  of  re- 
fraction of  this  substance  are  about  the  same  as  those  of  zircon  or 
sphene.  B.  H.  B. 

Artificial  Reproduction  of  certain  Silicates  and  Titanates. 

By  L.  Bourgeois  {Jahrh.f.  i/m.,  1884,  1,  Ref.,  196— \98).~Wollaston- 
ite. — Equivalent  amounts  of  CaO  and  Si02  were  fused  together  and 
cooled.  The  experiment  lasted  two  days.  The  crystals  obtained  were 
long  prisms,  frequently  twins,  with  positive  double  refraction.  Sp.  gr. 
=  2' 7.  The  product  thus  ditl'ered  from  the  natural  woUastonite.  The 
author  is  of  opinion  that  calcium  silicate  is  dimorphous,  and  that  a 
product  exactly  similar  to  the  natural  woUastonite  has  never  yet  been 
obtained  artificially. 

Meionite. — A  mixture  having  the  composition  Ca5Na2Al8Si9036,  was 
fused.  The  microliths  observed  on  cooling  were  uniaxial  with  posi- 
tive double  refraction,  and,  hence,  do  not  exactly  correspond  with  the 
natural  meionite.  By  fusing  a  mixture,  CaeAUSigOje,  the  author 
obtained  anorthite  and  glass. 

Gehlenite  was  obtained  in  tetragonal  crystals  by  fusing  a  mixture, 
CasALSioOio.  The  author  also  obtained  distinct  crystals  of  gehlenite 
from  mixtui-es  in  which  the  lime  was  partially  replaced  by  MgO  and 
the  AI0O3  by  Fe.Oa. 

Melilite. — A  mixture  of  12  parts  of  lime  to  1  of  AI2O3  and  FcsOs, 
and  9  of  SiOo,  after  fusing  and  cooling,  gave  sections  which  were 
recognised  as  biaxial. 

Another  experiment,  in  which  2  parts  CaO  were  replaced  by  MgO, 
was  more  successful,  tetragonal  sections  being  obtained  which 
optically  corresponded  to  melilite.  The  same  mineral  was  obtained 
by  fusing  a  mixture,  lOCaO,  2MgO,  | AL-Os,  ^Fe.Oa,  QSiOj. 
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Very  perfect  crystals  were  obtained  from  a  mixture : 
CagMg.NaaAhSiaOsfl. 

When  the  soda  was  replaced  by  potash,  melilite  was  also  obtained. 

Garnet. — Various  mixtures  corresponding  with  garnet  in  composi- 
tion were  fused,  but  only  in  one  case  with  success;  the  mixture, 
MnsAloSisOio,  giving  hausmannite  and,  probably,  spessartine. 

Dichroite. — A  mixture,  Mo'0,Al20;,,f  SiOj,  gave  a  mass  of  microliths, 
the  optical  properties  of  which  corresponded  with  those  of  dichroite. 

B/iodnnile  was  obtained  by  fusiiig  together  MnOa  and  SiOo.  By 
fusing  together  3  parts  MnO^  and  2  parts  Si02,  the  author  obtained  a 
mixture  of  tephroite,  hausmannite,  and  rhodonite. 

S})lie)ie  and  Ferowshife. — A  mixture  of  lime,  silica,  and  Ti02,  corre- 
sponding with  sphene  in  composition,  was  fused,  but  without  any 
satisfactory  results.  When  the  elements  of  melilite  were  fused  with 
those  of  perovvskite,  crystals  of  the  two  minerals  were  obtained.  The 
two  minerals  were  also  obtained  when  melilite  was  fused  with  sphene. 
When  the  elements  of  sphene  were  fused  with  those  of  perowskite, 
crystals  of  percwskite  were  obtained  together  with  calcium  silicate 
and  a  glassy  mass.  B.  H.  B. 

Synthetical  Mineralogical  Studies.  By  C.  Doelter  and  B. 
HussAK  (Jahrb.  f.  Min.,  1884,  1,  Mem.,  158— 177).— I.  Garnet.— The 
authors  have  already  shown  (Abstr.,  1884,  401)  that  garnet,  when 
fused  in  rocks,  gives  spinelle,  glass  and  augite.  The  success  of  this 
experiment  induced  them  to  study  the  products  obtained  when  the 
various  varieties  of  garnet  are  fused  alone.  The  first  experiments 
soon  showed  that  from  fused  garnet,  garnet  is  not  again  formed.  The 
varieties  fused  were  :  melanite,  pyrope,  almandine,  and  grossular.  An 
experiment  lasted  12 — 14  hours.  All  the  garnets,  when  fused,  were 
decomposed  into  other  minerals :  meionite  and  melilite,  anorthite, 
lime-olivine,  lime-nepheline,  iron-glance,  and  spinelle ;  the  latter  ap- 
pearing when  glass  occurs.  1.  Melanite  from  Frascati  was  decom- 
posed  into  a  meionite  mineral  with  positive  double  refraction,  and 
anorthite,  together  with  a  biaxial  mineral,  probably  lime-iron-olivine. 
2.  Grossulai"  from  Kezbanja  gave  a  mineral  of  the  meionite  group 
chemically  resembling  melilite,  with  positive  double  refraction, 
together  with  lime-olivine,  and  very  rarely  anorthite.  3.  Grossular 
from  Wilui  gave  meionite,  some  anorthite,  iron-glance  (?),  and  a 
melilite-like  mineral.  4.  Pyi'ope  fi'om  Krimlitz  gave  anorthite, 
melilite,  and  plconast.  5.  Almandine  from  Zillerthal  and  the  gai-net 
from  the  granite  of  Aschaft'cnburg  gave  lime-nepheline,  melilite, 
pleonast,  and  some  glass.  6.  The  brown  garnet  from  Franklin  gave 
anorthite,  lime-iron-olivine,  and  some  iron  glance.  7.  The  authors 
repeated  Fouque's  experiment  of  fusing  nepheline  and  augite;  but  no 
melanite  was  obtained. 

The  decomposition  of  garnet  into  meionite  and  melilite  may  be 
expressed  as  follows  : — 

6(R"3R"'2Si30n)  =  Ca^AlnSiAe  +  R",2R"'4Si.A6. 

Garnet.  Meionite.  Melilite. 
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The  decomposition  into  anorthite  and  lime-olivine  :  — 
CasAl.SiaOia  =  CaAloSi.Og  +  CaoSiO*. 

Grarnet.  i  Anortliite.         Lime-olivine. 

II.  Vesuvian. — The  fusion-products  of  vesuvian  are  the  same  as 
those  of  garnet,  namely  :  meionite,  melilite,  anorthite  and,  perhaps, 
lime-olivine.  Vesuvian  from  the  Rympfischwang  gave  meionite,  meli- 
lite, some  anorthite  and  bausmanuite.  The  green  vesuvian  from  Ala 
was  reproduced ;  a  meionite-like  mineral  and  melilite  were  also  ob- 
served. Anorthite  was  not  visible,  but  a  brown  mineral  belonging 
to  the  spinelle-group  occurred.  Similar  results  were  obtained  on 
fusing  vesuvian  from  Vesuvius.  The  manganese-holding  vesuvian 
from  Ala  gave  meionite,  anorthite,  and  a  mineral  probably  belonging 
to  the  olivine-group. 

In  these  experiments,  the  variable  character  of  the  double  refraction 
of  tlie  minerals  of  the  meionite-group  is  very  remarkable.  Bourgeois 
has  recently  shown  (see  preceding  Abstract)  the  positive  character  of 
the  double  refraction  of  artificial  meionite.  In  the  fusion-products  of 
garnet  and  vesuvian,  the  melilite  and  meionite  minerals  show  some- 
times positive,  sometimes  negative  double  refraction ;  the  former 
being  the  more  frequent.  The  double  refraction  of  nepheline,  arti- 
ficial or  natural,  is  always  negative.  B.  H.  B. 

The  Scapolite  Group.  By  G.  Tschermack  (Monatsh.  Chem.,  4, 
851 — 888). — The  known  minerals  of  this  group  are  crystallographi- 
cally  identical,  and  ai'e  distinguished  by  their  appearance  and  chemi- 
cal composition  ;  the  numbers  and  characteristics  of  the  members  of 
this  group  are  not  definitely  determined.  The  variations  of  inter- 
facial  angles  are  very  small,  the  prismatic  cleavage  is  always  the 
same,  and  the  variation  of  form  is  also  inconsiderable.  The  crystals 
have  been  reported  as  showing  pyramidal  and  then  trapezohedral- 
hemihedry  ;  owing  to  the  irregularities  of  the  crystals,  it  is  impossible 
to  decide  this  by  mere  inspection  of  the  occurring  faces.  By  observ- 
ing, however,  the  etching  figures  produced  by  hydrofluoric  acid,  and 
in  a  few  cases  the  natural  etching  figures  and  raised  faces  (vicinal- 
flachen)  the  pyramidal  hemihedry  is  satisfactorily  established.  The 
recognised  chemical  constituents  are  oxygen,  silicon,  aluminium, 
calcium,  and  sodium  ;  the  calcium  and  sodium  appear  to  replace  each 
other,  but  no  specimens  have  been  found  containing  only  one  or  other 
of  these  two.  Potassium  often  displaces  sodium  in  part ;  magnesium 
and  iron  belong  to  foreign  impurities ;  water  is  present  in  minute  quan- 
tity only ;  carbonic  anhydride  is  generally  due  to  admixed  calcite,  but 
the  author  is  of  opinion  that  a  molecular  compound  of  a  silicate  and 
carbonate  is  occasionally  present.  Chlorine  is  also  present,  and 
increases  with  the  percentage  of  sodium  and  sulphuric  acid,  but 
in  such  small  and  variable  quantity  as  not  to  allow  of  the  deter- 
mination of  its  mode  of  occurrence.  A  table  containing  five  complete 
analyses  is  given,  as  also  one  of  six  analyses,  showing  that  as  the 
silica  rises  from  40  to  62  per  cent.,  the  alumina  falls  from  33  to  22 
per  cent.,  the  lime  from  24  to  5  per  cent.,  whilst  the  alkalis  rise  from 
2  to  10  per  cent. 


MINERALOGICAL  CHEMISTRY.  507 

The  cbemical  resemblance  between  the  scapolite  and  plaoioclase 
minerals  has  often  been  pointed  out,  and  it  is  here  shown  that  the 
relation  between  the  silica  and  the  alumina  is  the  same  as  in  the 
felspars,  viz.,  as  2  :  1  in  the  calcium,  and  as  6:1  in  the  sodium  com- 
pound. Further,  it  is  shown  that  the  ratio  of  alumina  to  lime  plus 
soda  is  as  3  :  4,  difPering  thus  from  the  lutio  in  the  felspars,  which 
is  1  :  1.  But  as  before  noticed,  chlorine  is  an  essential  constituent, 
and  its  quantity  increases  with  the  amount  of  sodium  ;  taking-  those 
analyses  showing  the  most  chlorine  with  but  little  sulphuric  acid,  it  is 
seen  that  the  sodium  and  chlorine  are  to  each  other  in  the  ratio  4:1. 
Coupling  together  these  observations,  the  author  infers  that  the 
scapolite  minerals  are  composed  of  an  isomorphous  mixture  of  two 
substances,  SisAleCaiO^s  and  Si9Al3Na40iBCl,  which  he  designates  by 
the  names  meionite  and  marialite,  the  composition  of  these  most 
nearly  corresponding  with  the  above  formulae.  Having  regard  to  the 
composition  and  isomorphism  of  anorthite  and  albite,  the  author 
writes  the  above  formulas : — Meionite,  3(SiiAl4Ca20i6)  +  2CaO  ;  marial- 
ite, 3(Si6Al,Na,Oi6)  +  2NaCl. 

The  scapolite  minerals  form  an  indefinite  series  of  intermediate 
products ;  they  may,  however,  be  arbitrarily  divided  into  three  groups 
containing  (1)  40'31  to  about  48  per  cent,  silica,  viz.,  meionite,  and 
among  other  opaque  varieties  wernerite  ;  (2)  48  to  56  percent,  (about) 
of  silica,  viz.,  mizzonite  and  scapolite,  &c.,  as  opaque  varieties ; 
(3J)  56  to  63'83  per  cent,  of  silica,  viz.,  marialite  and  riponite,  &c., 
which  are  opaque. 

Tables  are  given  comparing  the  numbers  obtained  in  thirty  ana- 
lyses with  those  calculated  from  the  above  formulge  ;  the  two  series  of 
numbers  compare  very  favourably.  The  approximate  densities  are 
calculated  to  be,  meionite  2'764,  and  marialite  2"540.  The  relation- 
ships between  the  composition  of  these  two  minerals  and  plagioclase, 
epidote,  muscovite,  and  kaolin  are  pointed  out,  as  also  the  formation 
of  pseudomorphs  after  these  minerals  or  after  the  scapolite  minerals. 

H.  B. 

Decay  of  Rocks  Geologically  Considered.  By  T.  Sterry 
Hunt  (Jahrb.f.  Jlin.,  1884,  1,  Kef.,  225,  and  Amer.  J.  Set.,  26,  190— 
213). — Recent  geological  studies  point  to  the  antiquity  and  uni- 
versality of  the  weathering  of  crystalline  rocks.  The  decay  took 
place,  to  a  great  extent,  in  pre-Cambrian  times.  The  products  have 
frequently  remained  undisturbed  either  by  being  covered  by  overlying 
strata,  or  by  being  in  positions  sheltered  from  erosion.  Although  the 
weathering  process  is  continuous,  it  has  been  very  insignificant  since 
the  glacial  period,  on  account  of  the  relatively  small  time  which  has 
since  elapsed.  This  weathering  process  has  furnished  the  material 
for  the  formation  of  the  sedimentary  rocks,  and  of  the  crystalline 
limestones,  iron-ore  beds,  &c.  The  x-ounded  masses  left  during  the 
process  of  decay  constitute  the  boulders  of  the  drift,  and  the  similar 
mas.ses  in  pre-glacial  conglomerates.  The  outlines  of  the  eroded 
regions  of  crystalline  rocks  were  also  determined  by  sub-aerial  decay. 

B.  H.  B. 

The  More  Recent  Eruptive  Rocks  of  Elba.  By  W.  R.  Nessic; 
{Jahrb.  f.  Mia.,  1884,  1,   Ref.,  232— 233).— The  eruptive  rocks  of  the 
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central  portion  of  the  Island  of  Elba  are  quartz-porpliyries,  and  may 
be  classed  as  granitic  porphyries,  porphyritic  microgranites,  and  com- 
pact quartz-porphyries.  In  spite  of  their  apparently  eocene  age,  they 
have  nothing  in  common  with  the  rhyolites.  Tourmaline  occurs  only 
in  the  granitic  porphyries  and  microgranites.  Zircon  occurs  widely 
distributed  in  all  the  rocks  with  the  exception  of  the  porphyritic 
microgranites.  Twin  crystals  of  zircon  occur  but  rarely.  The  author 
is  of  opinion  that  the  porphyries  are  indeiDcndent  rocks,  and  have 
nothing  to  do  with  the  Capanne  granite.  B.  H.  B. 

Hypersthene  Andesite.  By  C.  W.  Cross  (Jahrb.  f.  Min.,  1884, 
1,  Ref.,  227 — -221^). — The  author  iinds  that  an  apparently  typical 
augite-andesite  from  the  Buifalo  Peaks,  Colorado,  contains  hyper- 
sthene as  its  chief  pyroxenic  constituent.  The  hypersthene  was 
isolated  by  Fouque's  method,  and  gave  on  analysis  the  following 
results  : — 


Si02. 

Al,03. 

FeO. 

MnO. 

CaO. 

MgO. 

Total. 

Sp.gr. 

51-157 

2-154 

18-360 

0-363 

3-812 

24-251 

100-097 

3-307 

The  interesting  results  obtained  by  the  author  from  the  investigation 
of  the  Buffalo  Peaks  rocks  induced  him  to  examine  carefully  a  series 
of  European  augite-andesites.  He  arrived  at  the  conclusion  that  the 
greater  pai"t  of  the  pyroxene  corresponds  optically  and  structurally  with 
the  hypersthene  of  the  Bufl'alo  Peaks  rocks.  B.  H.  B. 

Chemical  Composition  of  the  Phonolites  of  Hegau.  By  C. 
F.  FoHR  (Jahrb.  f.  Min.,  1884,  1,  Ref.,  233— 235).— Analysis  I  gives 
the  composition  of  the  phonolite  of  Hohentwiel ;  sp.  gr.  2-41;  54-8 
per  cent,  soluble  in  hydrochloric  acid.  II  gives  the  results  of  the 
analysis  of  the  yellow  natrolite  (sp.  gr.  2-171)  from  the  fissures  in  the 
rock.  Ill,  the  natrolite  (sp.  gr.  2-183)  from  the  phonolite  of  Hohen- 
krahen.  IV,  the  hornblende  needles  (sp.  gr.  3-414)  of  the  rock. 
V,  the  phonolites  of  Gennersbohl ;  39-19  per  cent,  was  soluble,  and  gave 
on  analysis  the  figures  under  VI,  the  insoluble  portion  having  the 
composition  VII.  VIII  is  an  analysis  of  the  phonolite  of  Staufen ; 
sp.  gr.  2-452  ;  62-79  per  cent,  being  insoluble.  IX  is  an  analysis  of 
the  phonolite  of  Schwintel  ;  sp.  gr.  2-471 ;  51-87  per  cent,  being 
insoluble.  X  is  an  analysis  of  the  phonolite  of  Magdeberg  ;  sp.  gr. 
2-4999,  with  66-22  per  cent,  of  insoluble  constituents. 

In  the  phonolite  tuffs  of  Hegau,  the  author  found  brown,  glassy, 
rounded  nodules  resembling  volcanic  bombs ;  sp.  gr.  2-221.  An 
analysis  gave  the  tigures  under  XI :  — 


MINERALOGICAL  CBTEMISTUY. 


5(j9 


I. 

II. 

III. 

IV. 

V. 

VI. 

SiO.,' 

55-01 
21-67 
0-27 
0-12 
0-22 
1-95 
1-86 
2-12 
013 
9-78 
3-54 
0-08 
0-41 
0-08 
2-17 

47-69 
25-65 

0-18 

0-056 

1-86 

0-64 

14-76 

0-89 

8-82 
trace 

47 -P8 
25-24 

trace 
trace 
2-24 

0-55 

14-35 

0-71 

9-45 
trace 

45-07 
8-80 

0-71 
3-07 
8-13 
22-65 
0-81 
2-98 
4-28 
3-68 

51-02 
18-63 
trace 
0-15 
0-59 
3-14 
0-84 
7-89 
102 
413 
6-08 
0-09 
0-29 
0-16 
1-10 
4-53 

32  -PI 

Al-A 

TiO., 

Cu 

Mn 

23-76 
0  28 

FePs 

FeO 

0-98 
1  09 

CaO 

15  03 

MtO 

1   19 

Na,0 

6  -47 

cf. 

2-97 
0  23 

0-74 

p.,o= 

0-41 

H2O   

2-81 

Organic  matter 

11-56 

Total    

99-41 

100-54 

100  -22 

99-18 

99-66 

100  -13 

VII. 

VIII. 

TX. 

X. 

XI. 

SiO.2   

62-88 
15-33 

0-79 
4-53 
0-67 
3-26 
0-1^0 
2-63 
8-12 

55-92 
20-35 
trace 
0-18 
0-50 
2  16 
0-94 
2-21 
0-62 
8-35 
4-83 
0-06 
0-23 
0-18 
3-51 

55-91 
19-73 

trace 

56-43 

20  -58 
trace 

73-45 

Al.,03   

1011 

TiO.2 

Cu 

Mn 

0 
2 
1 

2 
0 

7 
2 
0 
0 
0 
4 
1 

46 
73 
36 
39 
75 
24 
13 
10 
21 
18 
33 
89 

0 
2 
1 
1 
0 
8 
4 
0 
0 
0 
2 

66 
88 
28 
45 
28 
62 
23 
07 
22 
06 
90 

0 
1 
0 
2 
0 
3 
0 
0 
1 

40 

Fe.,0, 

FetJ 

05 
96 

CaO   

47 

MffO 

06 

Na,0 

K..6 

CI 

SO, 

94 
79 
56 
24 

p,,o, 

H.,0   

5-35 

Organic  matter 

Total   

99-11 

100  -04 

99-41 

99-f;6 

100  -38 

B.  H.  B. 


Action  of  Water  containing  Carbonic  Acid  on  the  Tra- 
chyte of  Gleichenberg.  By  C.  Clar  (Jahrh.  f.  Min.,  1S84,  1, 
Kef.,  22',l). — lOD  grams  of  finely  powdered  trachyte  from  the  qu-arry 
near  the  Klausner  spring  at  Gleichenberg,  together  with  2  litres  of 
distilled  water  saturated  with  CO2  at  a  pressure  of  10  atmospheres, 
were  rotated  for  seven  weeks  in  a  tinned  copper  cylindrical  vessel. 
The  analysis  of  the  clear  fluid  fjave  for  2000  c.c.  the  figures  under  II ; 
I  gives  the  results  of  the  analysis  of  the  rock  ;     III,  the  composition 
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of   the  fluid  per  litre ;    and  IV,  tliat  of  the  Klausner  spring  also  per 

litre. 

SiOo.  FejOj.  FeO.  AlaOj.  CaO.  MgO. 

I     6501  2-28         1-18  18-12         3-05  OS? 

II 0-1291        —         0-0887         —  0-2871      00116 

Na^O.  K.O.  H2O.  Total. 

1 3-38  4-96  1-56         100-41 

II 0-0283      0-0338        —  0-8756  gram 

SiO..  FeCOg.        MgCOs.        CaCOa.        K0CO3.        Na.COs.      NaCl. 

III.  0-0645       0-0715       0-0149       0-2564      0-0304      0-0301       — 

IV.  0-7127       0-01037     0-00590     0-02357        —  —       0-00025 

NaoSO^.        K.^Oi.        Na3P04.       ALP.Os.        Total. 
Ill         1-  —  —  —         0-4678 

IV.  0-01263    0-00695    0-00125    0-00098    0-13317 

B.  H.  B. 

Tachylyte  of  the  Western  Isles  of  Scotland.  By  J.  W.  Jddd 
and  G.  A.  J.  Cole  (Joum.  Geol.  Soc,  39,444 — 464;  and  Jahrh.  f. 
Min.,  1884,  1,  Ref.,  236 — 237). — Basalt-glass  or  tachylyte  has  been 
detected,  by  the  authors,  in  five  places  only,  viz. :  Lamlash,  near 
Arran ;  the  Beal,  near  Portree,  in  Skye  ;  Some,  in  Mull ;  between 
Gribun  and  Kilfinicheu,  in  Mull ;  and  Screpidale,  in  Raasay. 

Tachylyte  is  always  found  in  the  Hebrides  as  a  selvage  to  dykes, 
and  some  varieties  cliiFer  from  any  tachylyte  hitherto  described  by 
their  high  sp.  gr.  (2  9),  and  by  their  low  percentage  of  SiO,  (45). 

From  a  consideration  of  the  chemical  composition  of  tachylytes,  the 
authors  come  to  the  conclusion  that  the  basalts  which  show  a  ten- 
dency to  the  vifreous  condition  are  those  with  a  high  percentage 
of  silica  and  alkalis.  This  is  confirmed  by  the  composition  of  the 
basalt-glass  of  the  Beal,  which  was  found  to  be — 

SiOj.      ALO3.      Fe.,03.    MnO.     CaO.     MgO.     NaoOj.     XjO.     Ignition.     Total. 
52-59     17-33     u'u    0-66     6-47    2  62     4-24     240      327      100-72 

The  basic  glasses  of  Some,  Screpidale,  and  Gribun  form  much 
narrower  selvages  than  the  more  acid  ones  of  the  Beal  and  Lamlash. 
In  its  microscopic  characters,  basalt-glass  was  found  to  resemble  other 
vitreous  rocks.  In  the  gradual  transition  into  basalt,  all  stages  of 
devitrification  can  be  observed.  B.  H.  B. 
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Organic    Chemistry. 


Haloid  Derivatives  of  Ethane.  Bv  L.  Henry  (Compf.  rend., 
97,  1491— 1494).— Monochlorethylene  dibromide,  CHoRr.CHCIBr, 
when  treated  with  alcoholic  potash  in  moleciilar  propoi-tions,  yields 
pure  potassium  bromide,  and  unsrmmetrical  chlorobrometbylene, 
CH. :  CClBr,  boiling  at  62—63°.  The  bromine  in  tbe  chain  CH,Br 
is  alone  eliminated.     Potassium  cyanide  produces  the  same  result. 

Monobromethylene  dibromide,  CH>Br.CHBr2,  wlien  treated  with 
potash,  sodium  ethylate,  potassium  acetate,  &c.,  in  alcoholic  solution, 
yields  unsymmetrical  dibromethylene,  CH,, !  CBrj,  boilinpf  at  86 — 88". 
The  bromine  eliminated  is  exclusively  that  in  the  chain  CHoBr. 

When  2  mols.  monochlorethylene  dibromide  are  gently  heated  ^^ith 
1  mol.  antimonic  chloride,  dichloromonobromethane,  CHoBr.CHCb, 
boiling  at  137 — 138",  is  obtainerl,  and  this,  when  treated  with  alcoholic 
potash,  yields  unsymmetrical  dichlorethylene,  CH2 '.  CCl.,  boiling  at 
So — 37°.  The  bromine  in  the  chain  CHClBr  is  alone  attacked  by  the 
antimonic  chloride. 

Ethylidene  bromide  reacts  with  antimonic  chloride  more  energeti- 
cally than  does  ethylene  bromide,  and  yields  exclusively  ethylidene 
chloride  boiling  at  59°,  without  any  intermediate  formation  of 

CH,.CHClBr, 

even  when  the  substances  are  in  the  proportion  of  1  mol.  antimonic 
chloride  to  2  mols.  ethylidene  bromide.  In  the  case  of  ethylene 
bromide,  the  bromine  is  replaced  successively  with  formation  of 

CH^Cl.CH^Br, 

and  finally  CH0CI.CH2CI.  This  difference  in  the  mode  of  action  of 
the  two  isomerides  illustrates  the  difference  which  exists  between  a 
monntnmic  multiple  compound,  such  as  CH3Br.CH2Br,  and  ^polyatomic 
monncarbon  compound,  such  as  MeCHBra. 

When  monobromethylene  bromide  is  treated  with  antimonic  chlo- 
ride (not  in  excess),  dichloromonobromethane,  CH2Br.CHCl2,  boiling 
at  137 — 138°,  is  exclusively  obtained  even  when  the  propoi-tions  are 
1  mol.  SbCls  and  2  mols.  C2H3Br3 ;  and  this  when  treated  with  alco- 
holic potash  yields  unsymmetrical  dichlorethylene,  CH2 '.  CCI2,  boiling 
at  35—37". 

These  different  reactions  of  the  chains  CHjBr,  CHBr2,  and  CHClBr 
show  that  with  respect  to  positive  reagents  the  reaction  aptitude  of 
bromine  is  diminished  by  a  diminution  in  the  number  of  adjoining 
hydrogen-atoms,  or  by  the  replacement  of  one  of  them  by  a  negative 
radicle  such  as  chlorine  or  bromine;  whilst  with  respect  to  the  nega- 
tive reagent,  antimonic  chloride,  it  is  increased  under  the  same  condi- 
tions. C.  H.  B. 

Preparation  of  Higher  defines,  Dodecylene,  Tetradecylene, 
Cetene  or  Hexadecylene,  and  Octadecylene.  By  F.  KiiAFFr 
(Jier.,  16,  oUlb — oU24j. — By  the  action  of   phosphorus  poutachloride 
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on  palmitic  acid  on  the  water-bath,  and  subsequent  separation  of  the 
phospborus  oxjchloride  formed,  by  distillation  under  reduced  pres- 
sure, an  oil,  palmityl  chloride,  CisH;„OCl,  is  obtained.  This  latter 
acts  on  normal  primary  dodecyl  alcohol  (Abstr.,  1888,  1075)  with 
evolution  of  hydrochloric  acid.  To  complete  the  reaction  the  mixture 
is  heated  at  170°.  If  molecular  quantities  are  taken,  and  the  product 
purified  by  boiling  with  alcohol,  pure  dodecyl  palmitate,  (CjsHsbOo),  is 
obtained.  It  is  soluble  in  alcohol,  more  easily  in  ether,  nnd  crystal- 
lises in  plates  melting  at  41°.  It  distils  without  decomposition  at 
very  reduced  pressures,  but  at  ordinary  atmospheric  pressure,  or 
better  at  600  mm.,  it  is  almost  completely  decomposed  into  the  fatty 
acid  and  the  olefine  CioH24.  The  latter  distils  at  96'^  by  15  mm.  pres- 
sure, whilst  the  palmitic  acid  distils  at  215°.  This  process  is  that  of 
Smith  (A7171.  Chim.  Phys.  [3],  6,  40)  for  the  preparation  of  cetene 
from  spermaceti,  modified  chiefly  as  regards  the  pressure. 

In  precisely  similar  way,  tetradecyl  alcohol,  cetyl  or  hexadecyl  alco- 
hol, and  octadecyl  alcohol  form  with  palmityl  chloride,  palmitates  and 
hydrochloric  acid,  and  by  distillation  at  I'educed  pressures  these  pal- 
mitates yield  respectively  the  olefines,  tetradecylene,  cetene  or  hexa- 
decylene  and  octadecylene.  Hexadecylene  was  also  prepared  from 
spermaceti  (cetyl  palmitate),  and  found  identical  in  physical  proper- 
ties to  that  obtained  from  artificially  prepared  hexadecyl  palmitate. 
The  following  table  gives  the  physical  properties  of  these  olefines : — 


Melting 

Sp.  gr.  at  the 

Boiling  at 

point. 

melting  point. 

15  mm. 

Dodecylene    . .  . , 

C12H24 

-81° 

d_3i  =  0-7954 

96° 

Tetradecylene    . , 

C14H28 

-12 

d_i2  =  0-7936 

127' 

Hexadecylene    . 

L  16x132 

+  4 

d^     =0-7917 

155° 

Octadecylene . .  . 

C 18  Use 

+  18 

rf,8    =  0-7910 

179° 
A.  B. 

Action  of  Acetylene  Hydrocarbons  on  Mercuric  Salts,  By 
KoTCHEROFF  {Bull  Soc.  Chi)}).,  39,  595 — 596). — On  agitating  aqueous 
solutions  of  mercuric  salts  with  allylene,  white  crystalline  precipitates 
are  obtained  of  general  formula  mHgX:,?iHg0.2)(C3H4HgO),  the 
values  of  the  coeflBcients  m,  n,  and  p  vai'ying  with  the  mercuric  salt 
used.  These  precipitates  are  insoluble  in  water,  but  dissolve  in  acids 
with  formation  of  acetone.  This  property,  togetherwith  their  inaptitude 
to  detonate  by  percussion  or  rise  of  temperature,  distinguishes  them 
from  the  precipitates  produced  by  the  action  of  allylene  on  ammonia- 
cal  solutions  of  sdver  or  copper.  The  author  con.siders  these  com- 
pounds to  be  combinations  of  basic  salts  of  mercury  with  acetone  in 
which  two  atoms  of  hydrogen  are  replaced  by  one  of  mercury.  The 
hydration  of  acetylene  hydrocarbons  by  means  of  mercuric  salts  can 
be  explained  by  these  facts  ;  the  reaction  is  effected  in  two  phases  : 
1st,  an  intermediate  substance  is  formed  by  the  combination  of  a 
basic  salt  of  mercury  with  the  group  C„H3„_2HgO  ;  2nd,  this  sub- 
stance is  decomposed  by  the  acid  disengaged  in  the  first  change,  and 
the  basic  is  converted  into  a  neutral  mercuric  salt ;  while  the  group 
CnRitt-iUgO   famishes   an  acetone  and   a   neutral  salt  of   mercury 
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resulting  from  the  intercliange  of  one  atom  of  hydrogen  for  one  of 
mercury.  V.  H.  V. 

Ferric  Ethylate  and  Colloidal  Ferric  Hydrate.  By  E. 
Grtmaux  (Gompt.  rend,  98,  105— 107).— When  1  mol.  of  ferric 
chloride  in  alcoholic  solution  is  mixed  with  6  mols.  of  sodium  ethylate, 
sodium  chloride  is  precipitated  and  a  deep  red-brown  limpid  liquid  is 
obtained,  which  is  free  from  chlorine,  but  contains  all  the  iron  in 
solution  as  ferric  ethylate.  The  alcohol  can  be  distilled  off,  and  the 
ferric  ethylate  is  left  as  a  black  pasty  mass,  soluble  in  absolute  alco- 
hol, benzene,  chloroform,  ether,  petroleum,  and  methyl  alcohol.  If, 
liowever,  this  residue  is  heated  in  a  vacuum  so  as  to  expel  the  last 
traces  of  the  solvent,  the  small  quantity  of  water  present  almost  com- 
pletely decomposes  the  ethylate,  and  ferric  hydroxide  separates  out. 
If  the  operations  of  filtration,  &c.,  have  been  conducted  in  dry  air, 
the  ethylate  is  not  completely  decomposed.  An  alcoholic  solution  of 
ferric  ethylate  is  not  precipitated  by  a  current  of  dry  ammonia,  but 
with  dry  carbonic  anhydride  it  yields  a  brown  precipitate.  Dry 
hydrogen  sulphide  reduces  it  to  a  ferrous  salt,  and  potassium  ferro- 
cyanide  precipitates  ferric  hydroxide. 

The  action  of  water  varies  with  the  proportion  in  which  it  is 
present.  If  the  alcoholic  solution  is  exposed-  to  a  moist  atmosphere, 
or  is  mixed  with  a  small  quantity  of  water,  ferric  hydrate  is  deposited 
ns  a  jelly.  If,  however,  the  alcoholic  solution  of  ferric  ethylate  is 
poured  into  an  excess  of  water,  limpid  liquids  are  obtained  which 
have  the  properties  of  the  solutions  of  colloidal  ferric  hydroxide  de- 
scribed by  Graham.  They  coagulate  spontaneously  after  some  time,  and 
are  coagulated  by  addition  of  various  substances,  such  as  carbonic  anhy- 
dride, sulphuric  acid,  tartaric  acid,  potassium  chloride,  sodium  chloride, 
river  water,  &c.  Acetic,  nitric,  and  hydrochloric  acids  and  ammonia 
have  no  effect.  Hydrogen  sulphide  produces  a  black  precipitate.  The 
time  which  elapses  before  coagulation  takes  place  increases  with  the 
dilution  of  the  solution,  and  is  diminished  by  an  increase  of  tempera- 
ture. A  higher  temperature  is  required  to  produce  coagulation  the 
greater  the  amount  of  water  present,  and  a  solution  of  1  vol.  ferric 
ethylate  solution  in  15  vols,  of  water  is  not  coagulated  even  after  four 
hours'  ebullition. 

The  coagulated  ferric  hydroxide  forms  a  thick  jelly,  which  always 
fills  the  vessel  even  if  the  solution  is  dilute.  At  first  it  is  transparent, 
but  it  gradually  contracts  with  elimination  of  water.  The  coagula- 
tion of  the  ferric  hydroxide  varies  with  the  conditions  in  the  same 
way  as  the  coagulation  of  blood,  a  fact  which  indicates  that  inorganic 
colloids  are  analogous  to  the  nitrogenous  colloids  of  the  animal  orga- 
nism. C.  H.  B. 

New  Derivatives  from  Mannitol.  By  A.  Fadconnikr  and 
others  (Bicd.  CU-nfr.,  1883,  780).— By  dry  distillation  of  mannitol,  a 
yellowish-brown  liquid  was  ol)taincd,  from  which  voluminous  crystals 
of  the  second  anhydride  of  mannitol  separated.  They  were  found  to 
agree  with  the  formula  C6Hi,i04;  ther  melt  at  87",  and  boil  in  a 
vacuum   at    176°.      With    acetic    anhydride,    a    diaceto-conipound    is 
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obi.ained.     Phosphorous  chloride  gives  other  derivatives,  and  an  ethyl 
compound  is  formed  when  it  is  heated  with  ethyl  iodide  and  potash. 

J.  K.  C. 

Influence  of  the  Quantity  of  the  Constituents  of  Fehling's 
Solution  on  the  Rate  of  Separation  of  Cuprous  Oxide  by 
Invert-sugar.  By  F.  Urech  (Ber.,  16,  2825— 2827).— The  author 
previously  described  the  eiTect  of  an  excess  of  invert-sugar  (Ahstr., 
1883,  385),  and  he  now  shows  that  the  results  obtained  are  in  accord- 
ance with  theory.  With  an  excess  of  the  constituents  of  Fehling's 
solution,  the  rapidity  of  separation  of  cuprous  oxide  is  likewise  accele- 
rated provided  the  amount  of  water  be  not  increased.  With  the 
addition  of  water  the  rapidity  is  diminished ;  whilst  with  increased 
concentration  the  rate  of  separation  is  accelerated  to  a  certain  point, 
beyond  which,  it  gradually  becomes  diminished.  Experiments,  in 
which  the  quantity  of  alkali  and  Rochelle  salt  was  diminished,  showed 
a  lower  rate  of  separation.  On  employing  an  excess  of  copper  sul- 
phate alone,  it  is  found  that  the  rate  of  separation  is  not  increased  to 
the  same  extent  as  by  the  employment  of  an  excess  of  invert-sugar. 

A.  K.  M. 

Action  of  Sodium-amalgam  on  Glucoses  and  Saccharin. 
By  C.  SCHEIBLER  (Ber.,  16,  3010—3011).— The  quantity  of  mannitol 
obtained  by  the  action  of  sodium-amalgam  on  a  solution  of  dextrose 
or  levulose  is  very  small,  for  from  500  grams  KJrusemann  only 
obtained  40  grams  mannitol  in  each  case.  This  the  author  considers 
to  be  due  to  the  fact  that  glucose  is  very  unstable  in  presence  of  caustic 
soda,  and  that  as  soon  as  the  latter  is  formed  by  the  action  of  the 
sodium-amalgam,  a  complicated,  and  as  yet  unknown,  decomposition 
of  the  glucose  takes  place.  He  considers  also  that  the  formation  of 
mannitol  may  be  due  to  the  addition  of  hydrogen  to  one  of  these 
products  of  decomposition.  In  this  preliminary  notice  "he  states  that 
he  undertakes  the  study  of  the  decomposition  of  glucoses  by  alkalis 
and  alkaline  earths,  and  also  of  the  action  of  sodium-amalgam  on 
saccharin  (which  is  not  accompanied  with  evolution  of  hydrogen)  and 
on  iso-saccharin.  A.  B. 

Starch.  By  F.  Musculus  _(/.  pr.  Chem.  [2],  28,  496— 504).— This 
is  a  paper  written  to  criticise  Salomon^s  paper  (this  vol.,  p.  86) 
entitled  :  "  The  behaviour  of  starch  in  the  presence  of  inorganic  and 
organic  acids."  The  author  states  that  Salomon  only  treats  of  crys- 
talline soluble  starch  in  his  treatise,  completely  ignoring  the  amor- 
phous variety.  The  author  himself  was  the  first  to  prepare  crystalline 
starch.  Nageli  obtained  amylum  four  years  later  in  fine  needles,  and 
gave  to  it  the  name  of  amylodextrin.  Dilute  solutions  of  crystalline 
soluble  staich  give  a  red  coloration  with  iodine,  concentrated  solutions 
yielding  a  blue  colour.  The  crystalline  variety  dialyses  slowly,  and 
reduces  Fthling's  solution  on  boiling.  The  author  suggests  that 
Salomon's  solution,  with  which  he  tried  to  reduce  alkaline  copper 
solution,  was  probably  too  dilute.  The  amorphous  modification  is 
soluble  in  cold  water,  and  always  gives  a  blue  coloration  with  iodine. 
It  cannot  be  dialysed,  nor  does  it  reduce  Fehling's  solution.  Salomon 
states  that  only  one  dextrin  exists,   and   that   the  different  colours 
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■which  it  yields  with  iodine  are  dne  merely  to  admixed  soluble  starch., 
and  also  that  the  various  rotatory  and.  reducing  powers  are  due  to  the 
presence  of  sugar.  The  author  claims  that  he  has  previously  shown 
that  crystalline  soluble  starch  owes  its  power  of  producing  a  red  colour 
with  iodine  to  the  presence  of  dextrin.  Briicke's  erythrodextrin  con- 
sists of  dextrin  which  gives  no  colour  with  iodine.  The  author  states 
that  the  evidence  of  the  existence  of  several  dextrins  does  not  rest 
alone  on  their  behaviour  with  iodine.  Bondonneau  prepared  in  1875 
two  dextrins  which  gave  no  coloration  with  iodine,  but  which  differed 
in  their  solubilities  in  alcohol  and  their  rotatory  powers.  The  author 
(Bull.  Soc.  Chim.,  30,  4,  1878)  has  prepared  three  dextrins,  which 
gave  no  iodine  coloration,  and  which  differed  from  one  another  in 
their  behaviour  with  diatase.  They  also  differ  in  the  time  required  to 
dialyso. 

Salomon  states  that  maltose  has  never  been  prepared  by  boiling 
starch  with  dilute  sulphuric  acid  :  the  author  (Zeitschr.  f.  Physiol. 
Ghem.,  1879),  Dubrunfaut,  and  O'SulIivan  have  all  prepared  it  in  this 
way.  Salomon  has  fallen  into  error  by  assuming  that  dextrin  has 
a  greater  rotatory  power  in  an  acid  solution  than  in  a  neutral  one  ; 
for  he  has  endeavoured  to  detect  the  formation  of  maltose  by  the 
variation  in  the  rotatory  power  of  the  solution. 

J.  I.  W. 

Contribution  to  the  more  exact  Knowledge  of  the  Chemical 
Nature  of  Starch-grains.  By  B.  Brukner  (Monatah.  Ghem.,  4, 
889 — 912). — In  1856,  Niigeli  extracted  a  substance  turned  blue  by 
iodine,  and  termed  "  granulose,"  from  starch-grains,  without,  however, 
destroying  their  form.  In  1859  Jessen  found  that  on  rubbing  starch- 
grains  with  water,  that  a  portion  of  the  soluble  starch  was  dissolved. 
Nasse,  in  1866,  gave  the  name  amidulin  to  a  soluble  body  obtained 
from  starch-paste.  Niigeli,  in  1874,  extracted  by  dilute  hydrochloric 
acid  a  body  essentially  different  from  starch,  which  he  called  amylo- 
dextrin.  The  first  object  of  the  author  is  to  determine  the  relation 
existing  between  these  four  bodies. 

Amidulin. — Starch  has  generally  been  considered  as  insoluble  in 
water.  Jessen  and  Delff,  by  rubbing  starch  with  water,  extracted  a 
portion ;  this  might,  however,  have  been  due  to  the  conversion  into 
starch-paste  by  the  heat  evolved  in  the  crushing  of  the  granules. 
W.  Niigeli  imbedded  starch-grains,  and  then  cut  sections  ;  the  portions 
of  the  granules  were  turned  blue  by  iodine,  as  also  was,  to  some 
extent,  the  small  quantity  of  water  employed,  and  hence  a  portion 
must  have  gone  into  solution.  By  rubbing  dry  starch  granules,  they 
may  be  brtjken,  and  if  subsequently  treated  by  water  and  filtered, 
they  give  a  clear  solution  turned  blue  by  iodine.  But  on  allowing 
wheaten  starch  to  digest  with  water  for  three  weeks,  filtering,  evapo- 
rating to  one-fifth,  and  testing  with  iodine,  no  blue  coloration  was 
obtained  ;  hence  it  is  impossible  to  extract  the  inner  and  soluble  starch 
with  water  until  the  outer  membrane  is  either  changed  or  broken ; 
the  character  of  the  solution  is  that  of  a  niiccllar  solution;  it  is  not 
capable  of  diffusion.  The  substance  soluble  in  cold  water  and  coloured 
blue  by  iodine,  the  amidulin  of  Nasse  and  tlie  granulose  of  Nageli, 
are  identical. 

2  q  2 
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Starcli-imste. — Schimper  and  Njigeli  are  not  agieed  as  to  tlie  dis- 
tinction between  swollen  starch  and  starch-paste.  Between  these  two 
states  there  is  no  sharp  distinction;  thus  at  46°  potato-starch  swells 
distinctly ;  at  59°  it  begins  to  lose  its  form ;  and  at  62' 5°  it  is  con- 
verted into  a  paste,  and  shows  no  trace  of  the  original  form.  After 
discussing  Nageli's  micellar  theory,  viz.,  that  the  smallest  particles  of 
starch  and  similar  substances  consist  not  of  molecules,  but  of  larger 
groups,  i.e.,  micellae,  which  owing  to  their  comparatively  slow  move- 
ments, due  to  their  greater  size  and  weight,  easily  unite  into  micellar 
clusters,  the  author  concludes  that  swollen  starch  and  starch -paste 
differ  in  nothing  but  the  aggregate  condition  of  their  micellae ;  they 
differ  therefore  physically  but  not  chemically,  and  accordingly  starch- 
paste,  amidulin,  and  granulose  are  identical. 

Erythrogranulose. — Erytlirogranulose  and  erythi'odextrin  are  the 
names  given  to  two  bodies  coloured  red  by  iodine  (Briicke).  By 
dio-estino-  starch  solution  with  diastase,  and  testing  portions  from  time 
to  time  with  iodine  and  with  tannin  solution,  it  was  shown  that  so 
loner  as  iodine  produced  a  blue  coloration,  tannin  produced  a  pi'ecipi- 
tate,  but  with  a  red  coloration  no  precipitate  was  formed,  nor  under 
these  conditions  was  a  precipitate  produced  by  adding  hydrochloric 
acid :  hence  the  red  coloration  is  due  to  the  presence  of  dextrin.  If 
very  dilute  iodine  be  added  to  starch -granules  (or  paste)  a  red  colour 
is  first  produced  ;  this  is  due  to  the  presence  of  dextrin  (erythrodex- 
trin)  and  its  greater  solubility  in  water. 

Amylodextrin. — W.  Niigeli  states  that  soluble  starch  is  distinguished 
from  amylodextrin  by  being  precipitated  from  solution  by  tannin  and 
by  lead  acetate,  and  further  that  freshly  precipitated  starch  is  insoluble 
in  water,  whilst  freshly  precipitated  amylodextrin  is  soluble.  None 
of  these  differences  can  be  confirmed.  Further,  amylodextrin  does 
not,  like  starch,  swell  up  with  an  alkaline  solution,  but  simply  dis- 
solves ;  this,  however,  is  not  a  distinctive  test,  since  precipitated 
starch  behaves  exactly  like  amylodextrin;  amylodextrin  is  tinted  by 
organic  matter  just  as  starch  is.  It  is  also  stated  that  Trommer's 
copper  te.st  is  not  reduced  by  amidulin,  but  is  by  amylodextrin  ;  but  it 
has  been  shown  that  the  starch-grains  themselves  contain  dextrin, 
and  further,  during  the  progress  of  the  test,  the  starch  becomes  con- 
verted into  dextrin  and  into  sugars,  and,  still  more  important,  dextrin 
is  formed  during  the  preparation  of  amylodextrin. 

The  author  has  been  quite  unable  to  confirm  the  statement  as  to 
the  crystalline  nature  of  amylodextrin.  Amidulin  and  amylodextrin 
are  identical.  That  amydulin — a  body  not  capable  of  diffusion,  can 
be  extracted  from  starch-grains  by  dilute  acid,  is  explained  by  the 
action  of  the  acid  on  the  micellar  aggregates. 

Tho  Iodine  Beactinn. — The  so-called  iodide  of  starch  is  no  chemical 
compound;  it  has  been  stated  to  be  decomposed  when  heated;  this 
depends  on  the  affinity  of  warm  water  for  iodine  being  greater  than 
that  of  cold  water;  and  if  this  greater  absorptive  power  be  satisfied 
by  addition  of  more  iodine,  then  the  blue  colour  is  not  destroyed  even 
l)y  boiling.  The  author  considers  the  blue  colour  to  be  simply  due  to 
the  solution  of  iodine  in  potato-starch,  just  as  violet  and  brown 
colours  are  obtained  on  solution  in  chloroform  and  w  iter  respectively. 
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Potato-  and  arum-starch  yield  blue  colorations,  wheat-  and  rice-starch 
yield  violet,  but  after  boiling-  they  also  are  turned  blue  by  iodine. 
Starch-grains  have  a  greater  attraction  for  iodine  than  unorganised 
starch  ;  thus  a  cold  clear  solution  prepared  from  crushed  starch- orains 
and  coloured  blue  by  iodine,  is  completely  decolorised  by  adding  whole 
starch-graius.  Similarly,  it  is  shown  that  starch  grains  attract  iodine 
more  energetically  than  dextrin,  the  red  solution  being  decolorised , 
and  the  starch- grains  turning  blue. 

In  conclusion,  soluble  starch,  starch-paste,  granulose,  amidulin,  and 
amylodextrin  are  identical,  i.e.,  give  identical  reactions,  as  also  are 
erythrogranulo&e,  erythrodextrin,  and  dextrin.  H.  B. 

Action  of  Cuprammonium  Solutions  of  Cellulose  on 
Polarised  Light,  By  A.  Levallois  (Gompt.  rend.,  98,  4i).— Solu- 
tions of  cotton,  flax,  Beizelius'  paper,  and  German  filter-paper  in 
Schweitzer's  reagent  were  examined  with  polarised  light  by  means  of 
the  electric  arc.  All  the  solutions  are  strongly  lasvogyrate,  and  the 
degree  of  rotation  seems  to  be  proportional  within  certain  limits  to 
the  concentration  of  the  solution.  This  fact  would  indicate  that  the 
ammonio-cupric  compound  of  cellulose  is  not  definite.  It  is  observed, 
however,  that  the  intensity  of  the  blue  colour  diminishes  when  the 
liquid  is  highly  charged  with  cellulose.  C.  H.  B. 

Action  of  Ammonia  Gas  on  Methyl  Nitrate.  By  E.  Duvillier 
and  H.  Malbot  {Cmnpt.  rend.,  97,  1487—1488). — When  ammonia 
gas  is  passed  into  methyl  nitrate  mixed  with  about  one-tenth  its 
volume  of  wood-spirit,  and  contained  in  a  flask  connected  with  an 
inverted  condenser,  the  ammonia  is  absorbed  with  development  of 
heat,  and  when  the  liquid  is  saturated  it  contains  different  ammonias 
in  approximately  the  following  proportions  : — 

Ordinary  ammonia    5 

Tetramethylammoniam  oxide 3 

Monometbylamine     2 

Dimethylamine  and  trimethylamine Very  small 

quantities 

Under  these  conditions,  tetramethylammonium  oxide  and  not 
monomethylamine  is  the  principal  product  (compare  Duvillier  and 
Baisine,  Abstr.,  1880,  545).  C.  H.  B. 

Trimethylamine  Aurochloride.  By  0.  Hesse  {Ber.,  16,  3014). 
— The  author  states  that  in  1857  (/.  pr.  C/iem.,  [2],  27,  425)  he 
determined  the  formula  and  described  the  properties  of  this  compound 
lately  communicated  by  Zay  (Abstr.,  18«4,  2»G).  A.  B. 

Oxallyldiethylamine.  By  E.  Reboul  (Compt.  rend.,  97,  155G— 
1558).— Uxallyldicthylamine,  jNTEt.CaHsO,  is  the  most  volatile  of  the 
bases  obtained  by  the  action  of  epichlorhydrin  on  diethylamine. 
(See  next  Abstract.)  It  is  a  thick  colourless  liquid  with  a  powerful 
poisonous  odour  resembling  that  of  diethylamine.  It  boils  at  about 
160°,    gradually  becomes  yellow  when  exposed   to  light,  and  is  very 
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soluble  in  water.  "WTieii  treated  with  excess  of  dilute  liydrochloric 
acid  and  then  with  platinum  tetrachloride,  it  yields  garnet-red  rhombic 
prisms  which  are  not  oxallyldiethylamine  platinocliloride,  but  are  the 
platinochloi'ide  of  a  base,  chlorhydroxyallyldiethylamine, 

NEt,.C3H5(OH)Cl, 
formed  by  the  union  of  HCl  with  the  unsaturated  radicle  oxallyl,  CriHsO. 
This  chlorhydroxyallyldiethylamine  is  the  first  product  of  the 
action  of  epichlorhydrin  on  diethylamine.  The  epichlorhydrin 
behaves  like  chloropropylene  oxide,  and  unites  directly  with  1  mol. 
diethylamine  after  the  manner  of  the  glycollic  anhydrides,  C3H5OCI 
+  NHEto  =  NEt2.C3H3(OH)Cl,  and  this  product  reacts  with  a  second 
molecule  of  diethylamine  with  formation  of  hydroxyallyltetrethyl- 
amine  and  liberation  of  hydrochloric  acid,  ]S'Et^.C3H5(OH)Cl  + 
NHEt2  =  HCl  +  (NEtOsCaHs.OH.  C.  H.  B. 

Hydroxyallyldiamines,  By  E.  Reboul  (Gompt.  rend.,  97,  1488 
— 1491). — Epichlorhydrin  and  diethylamine  react  at  the  ordinary 
temperature,  with  gradual  development  of  heat;  and  unless  the  mixture 
is  cooled,  the  temperature  rises  sufficiently  high  to  cause  an  explosion 
even  in  a  strong,  sealed  flask.  The  product  of  the  reaction  is  some- 
times a  very  thick  syrupy  liquid,  sometimes  is  mainly  solid,  and  con- 
tains several  bases  in  proportions  depending  on  the  temperature  and 
on  the  proportions  of  the  original  substances.  It  is  made  alkaline 
with  potash,  and  the  free  bases  are  distilled  off',  or  better,  are  extracted 
with  ether.  The  chief  products  are  a  monamine,  diamine,  and  tri- 
amine,  together  with  polyamines.  With  1  vol.  epichlorhydrin  and 
1"5  vol.  of  diethylamine,  the  principal  product  is  the  diamine  formed 
according  to  the  equation — 

C3H5OCI  +  2N"HEt2  =  HCl  +  (NEtOsCaH^.OH. 

This  equation  simply  represents  the  final  products.  The  diamine  is 
really  formed  by  the  action  of  the  diethylamine  on  a  chloro-monamine 
formed  by  the  union  of  1  mol.  epichlorhydi'in  with  1  mol.  diethyl- 
amine.  This  diamine,  (NEt,)2C3H5.0H,  is  hydroxyaUyUefrethyldiamine. 
It  is  a  very  stable  liquid  lighter  than  and  only  slightly  soluble  in 
water  ;  it  boils  at  236 — 238"  without  decomposition  under  atmospheric 
pressure.     It  forms  a  crystalline  orange  platinochloride, 

N2Et4C3H50H,H2PtCl6, 

and  with  sulphuric  and  oxalic  acids  it  forms  neutral  syrupy  salts 
which  do  not  crystallise. 

In  a  sealed  tube  at  100°  hydroxyallyltetrethyldiamine  combines 
with  2  mols.  ethyl  iodide,  forming  a  syrupy  liquid  which  solidifies  to 
a  translucent  mass.  This  product  could  not  be  obtained  in  crystals, 
but  it  is  hydroxy allylhexethyldiammonium  iodide,  N2Et6C3H50Hl3. 

The  diamine  mixes  perfectly  with  allyl  bromide  in  the  cold,  and 
after  some  time  the  liquid  becomes  turbid,  and  a  syrupy  upper  la.yer 
consisting  of  a  compound  of  2  mols.  allyl  bromide  with  1  mol.  hydroxy- 
allyltetrethyldiamine separates  out.  The  diamine  also  combines 
directly  in  the  cold  with  ethylene  bromide  in  the  proportion  of  equal 
molecules. 

Epichlorhydrin  reacts  violently  with  ethylamine,  forming  hydroxy- 
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anyldiethjldiamine,  (N'HEt)2C3H5.0H,  a  colourless  syrup  whicli  dis- 
solves in  water  in  all  proportions,  and  boils  at  about  185°  without 
decomposition.  C.  H.  B. 

Action  of  Heat  on  Aldol  and  Paraldol.  By  A.  Wdrtz  (Gompf. 
rend.,  97,  1525 — 1530). — Tlie  principal  products  of  the  action  of  heat 
on  aldol  are  crotonaldehyde  and  water,  but  the  exact  nature  of  the 
decomposition  depends  on  the  temperature  and  on  the  purity  of  the 
original  substance.  When  the  aldol  contains  small  quantities  of 
crotonaldehyde  and  gives  a  slight  turbidity  with  water,  the  product 
of  decomposition  consists  of  a  small  colourless  and  aqueous  lower 
layer  and  an  abundant  dai-k-brown  or  black-  upper  layer  which  con- 
sists mainly  of  crotonaldehyde  together  with  condensation-products 
of  high  boiling  point.  Purer  specimens  of  aldol,  on  the  other  hand, 
when  heated  in  sealed  tubes  at  160°  or  170'  for  four  or  six  hours, 
yield  a  homogeneous  almost  colourless  product  which  contains  a 
smaller  proportion  of  crotonaldehyde  than  in  the  first  case,  together 
with  products  boiling  between  250°  and  300°.  This  higher  fraction 
contains  a  substance  which  is  soluble  in  water,  and  the  yield  of  which 
is  never  more  than  15  per  cent,  under  the  most  favourable  conditions. 
Very  often  it  is  not  formed  at  all,  and  the  conditions  under  which  it-? 
formation  takes  place  could  not  be  definitely  ascertained.  It  can, 
however,  be  obtained  in  larger  propoi-tion  by  heating  paraldol  in 
sealed  tubes  at  170°  for  about  four  hours.  The  almost  colourless 
product  is  distilled,  and  the  fraction  boiling  between  260°  and  3U0°  is 
washed  with  water,  treated  repeatedly  with  small  quantities  of  ether 
to  remove  oily  products,  the  solution  concentrated  in  a  vacuum  to  a 
syrupy  consistency,  and  then  distilled  in  a  vacuum.  This  new  com- 
pound has  the  composition  C4HHO2,  and  is  a  viscous  colourless  liquid 
which  boils  at  about  170°  under  a  pressure  of  15  mm.,  and  at  about 
280°  at  the  ordinary  pressure ;  sp.  gr.  at  0°  =  1*095.  Its  vapour- 
density  by  V.  Meyer's  method  in  mercury  vapour  is  about  3. 

This  compound  has  the  appearance  and  general  characters  of  a 
glycol.  With  nascent  hydrogen,  it  yields  ./3-butyl  glycol.  It  reacts 
energetically  with  acetic  chloride,  benzoic  chloride,  and  phosphorus 
pentachloride  with  evolution  of  hydrochloric  acid  and  formation  of 
ethereal  derivatives,  and  when  heated  with  acetic  anhydride  it  yields 
an  acetyl  derivative.  It  does  not  combine  energetically  with  bromine 
in  the  cold,  and  this  would  indicate  that  it  does  not  contain  an  open 
chain  of  4  carbon-atoms  two  of  which  are  united  by  a  double  bond,  a 
supposition  which  is  also  confirmed  by  its  boiling  point. 

When  the  substance  is  heated  with  an  excess  of  acetic  anhydride, 
first  at  100°  and  finally  at  110°,  it  yields  a  colourless  liquid  which 
boils  at  176°  under  a  pressure  of  15  mm.,  and  at  about  275°  under 
ordinary  pressure ;  sp.  gr.  at  0°  =  1-095.  It  is  insoluble  in  water, 
and  is  saponified  when  heated  with  this  liquid  in  sealed  tubes  for 
several  days.  The  only  formula  which  agrees  with  the  percentage 
composition  of  this  compound  and  with  the  amount  of  acid  which  it 
yields  on  saponification,  is  that  of  a  diacetyl  derivative  of  butyl  glycol 
oxybutyrate, 

CsHuS^iOi,  or  CHMe(OH).CH2.CH2.0.CO.CH,.CHMe.OH. 
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It  would  appear  to  be  a  compound  etlier  containing  two  hydroxyls, 
and  therefore  possessing  some  of  the  properties  of  glycols.  When 
saponified  it  yields  butyl  glycol,  acetic  acid,  and  yS-oxybutyric  acid  or 
its  derivative  crotonic  acid.  This  supposition  does  not  agree  with  the 
vapour-density  of  the  substance  or  of  its  acetyl  derivative,  but  the 
determinations  were  cot  satisfactory.  C.  H.  B. 

Pentachloracetone.  By  C.  Cloez  (Bull.  Soc.  Chim.  [2],  39, 
636 — 641). — Pentachloracetone  is  generally  prepared  by  tlie  action 
of  hydrochloric  acid  and  potassium  chlorate  on  quinic  or  citric  acid, 
but  the  process  presents  the  difficulty  of  the  incomplete  removal  of 
chlorine  oxides  from  the  final  product.  In  this  paper  it  is  proposed 
to  prepare  this  substance  either  by  passing  chlorine  through  a  tubu- 
lure,  filled  with  pumice  stone,  over  which  .trickles  a  continuous  stream 
of  citric  acid  solution  ;  the  whole  apparatus  being  kept  at  a  tempera- 
ture of  100°  :  or  secondly,  by  the  action  of  dry  chlorine  on  dry  acetone 
in  presence  of  sunlight.  Thus  prepared,  pentachloracetone  is  a  mobile 
liquid  boiling  at  192",  of  ^p.  gr.  =^  1'57(>,  and  transformed  by  ammonia 
into  dichloracetamide  and  chloroform. 

But  by  the  action  of  chlorine  on  symmetrical  dichloracetone,  there 
is  produced  an  isomeride  of  pentachloracetone  boiling  at  185°,  sp.  gr. 
=  1'617,  and  converted  by  ammonia  into  trichloracei amide  without  a 
trace  of  chloroform.  .According  to  prevalent  views,  the  molecule  of 
acetone  is  represented  by  a  formula  in  which  the  two  methyl-groups 
are  symmetrically  as.sociated  with  the  carbonyl-group ;  if  these  views 
be  correct,  then  only  one  pentachloracetone  is  possible.  On  the  other 
hand,  if  the  hypothesis  of  Chancel  and  Gerhardt  be  correct,  that  one 
methyl-group  is  less  intimately  associated  with  the  carbonyl-group 
than  the  other,  then  one  pentachloracetone  might  be  represented  by 
the  formula  CnHCloO.CCls,  converted  into  dichloracetamide  and  chlo- 
roform, the  other  by  the  formula  C2C130.CHC12,  converted  into  trichlor- 
acetamide.  V.  H.  V. 

Duplothiacetone.  By  W.  Spring  (Bull  Soc.  Chim.,  40,  66— 
71).- — By  the  action  of  phosphorus  pentasulphide  on  acetone,  Wis- 
licenus  obtained  a  thiacetone,  2C3H6S,  boiling  between  183°  and  185°, 
which,  according  to  Glaus  and  Kiihlze,  can  be  obtained  from  isopropyl 
mercaptan,  and  is  transformable  into  isopropylsulphonic  acid.  On 
distilling  the  crude  product  of  the  above  reaction,  the  author  obtained 
besides  methyl  and  isopropyl  mercaptans,  a  liquid  of  no  fixed  boiling 
point,  which  decomposed  continuously  into  duplothiacetone  and  ace- 
tone ;  this  substance,  probably  of  formula  GsHsSjCsHgO,  may  be  called 
oxythiacetone. 

By  sodium-amalgam,  duplothiacetone  is  transformed  into  isopropyl 
mercaptan,  and  a  substance,  CgHjoS',  the  sulphur  analogue  of  mesityl 
oxide.  With  nitric  acid,  duplothiacetone  yields  besides  other  oxida- 
tion products,  isopropyl-  and  methyl-sulphonic  acids,  and  a  nitroso- 
acid,  G9Hio(S03H)(NO).,  probably  derivable  from  the  hitherto 
unknown  thiophorone,  CgHuS. 

Chlorine  converts  duplothiacetone  into  isopropylsulphonic  acid  and 
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eulj  honjl   chloride  and  clilorine  derivatives  of  formulae,  CeHsSClO, 
and  CgHeSCLO,  probably  also  referable  to  mesityl  sulphide. 

V.  H.  V. 

Isonitroso-compounds.  By  B.  Westenbergee  (Ber ,  16,  2'J91 
—  29'JS).—Isonitrosuisopmpylacetone,  Me.CO.C(NOH).CHMe,.  This 
member  of  the  series  of  isonitrosoketones,  of  which  nitrosoacetone  is 
the  first,  is  obtained  by  dissolving  isopropyl  acetoanetate  in  dilute 
potash,  treating  the  solution  with  sodium  nitrite  in  excess,  and  after- 
wards acidifying  it.  On  evaporating  the  ethereal  extract,  it  yields  white 
crystals  melting  at  75°,  and  soluble  in  alcohol,  ether,  alkalis,  and  hot 
water,  but  only  sparingly  soluble  in  cold  water. 

GEiiantlialdoxime,  CtHisNO. — This  aldoxime  is  obtained  by  the  action 
of  hydroxylamine  on  an  alcoholic  solution  of  oenanthaldehyde.  It 
crystallises  from  alcohol  in  white  plates  melting  at  50°  and  boiling  at 
125",  and  is  soluble  in  ether  and  hot  water.  Unlike  the  known 
aldoximes,  it  does  not  combine  with  dry  hydrochloric  acid  or  with 
sodium  ethylate  to  form  a  sodium  compound,  but  with  silver  nitrate 
it  yields  a  compound,  (C7H5NO)...AgN03 ;  this  is  soluble  in  hot 
water,  and  was  proved  to  be  a  nitrite  by  its  reaction  with  diphenyl- 
amine.  Ethyl  oeiianthaldoxinte,  CgHigNO,  formed  by  the  action  of 
sodium  ethylate  and  ethyl  iodide,  is  an  oil  boiling  at  185 — 187°. 

Anisaldoxhne,  C^HgOoN,  melting  at  45°,  and  Guminaldo.rime, 
CiflHiaNO,  melting  at  52°,  obtained  by  the  action  of  hydroxylamine  on 
anisylaldehyde  and  cumiualdehyde  respectively,  are  also  crystalline 
substances  soluble  in  alcohol  and  ether. 

Terephthalaldoximc,  C6H4(CH  !  N0H)2,  obtained  by  the  action  of 
hydroxylamine  on  terephthaldehyde,  is  also  a  crystalline  substance 
melting  at  114°,  soluble  in  alcohol  and  ether.  This  compound  was 
prepared  in  order  to  ascertain  if  one  or  both  aldehyde-groups  would 
be  acted  on  by  hydroxylamine.     The  ethyl  derivative, 

CfiH4(CH:NOEt)2, 

melts  at  55°  ;  an  acetyl  derivative,  NZc  '.  CH.CeHi.CH  '.  N.OZc,  melting 
at  155°,  was  obtained  by  the  action  of  acetic  chloride. 

Action  of  Hydroxylamine  on  Ethylic  Acetoacetate. — By  this  reaction 
ethylic  /i-isonitrosobutyrate,  CMe(  :  NOHj.CHo.COOEt,  is  formed  as 
an  cil  which  neither  crystallises,  nor  distils  without  decomposition. 
By  saponifying  it  with  alkali  in  the  cold,  /i-isonitrosobutyric  acid  is 
obtained  melting  at  140°  with  decomposition,  and  but  sparingly 
soluble  in  water,  alcohol,  or  ether.  The  following  have  also  been 
prepared :  Ethylic  isonitrosomethylethylacetate, 

CMe( :  NOH).CHMe.COOEt, 

from  ethylic  methylacetoacetate;  ethylic  isonitrosodiethylacetate, 

CMe( :  NOH).CHEt.COOEt, 

from    ethylic   ethylacetoacetate ;    and    ethylic  isonitrosotriethylacetate, 
CMe(:NOH-).CEt,.COOEt,  from  ethylic  diethjiacetoacetate. 

Action  of  Acids  on  Methyl  Acetate.  By  W.  Ostwald  (/.  pr. 
Chem.  [2],  28,  44'J — i'j5).— When  aqueous  solutions  of  ethyl  acetate, 
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methyl  acetate,  or  similar  compounds  are  allowed  to  stand  at  the 
ordinary  temperature,  they  undergo  a  slow  decomposition  into  alcohol 
and  acid.  When  dilute  acids  are  added,  the  process  of  decomposition 
is  accelerated.  It  is  found  that  the  velocity  of  the  action  is  de- 
pendent on  the  quantity  and  the  nature  of  the  acid  which  is  present. 
The  acid  does  not  take  any  chemical  part  in  the  reaction.  According 
to  Guldberg  and  Waage,  if  a  be  the  amount  of  the  acid,  and  h  the 
amount  of  the  salt,  then  the  amount  dx  decomposed  in  an  interval  of 
time  dt,  will  be  proportional  to  the  product  of  the  masses  taking  part 
in  the  reaction,  when  a  remains  unaltered  and  h  and  x  decrease. 

Therefore  if  a  be  a  constant,  we  have  -^    =   c  .  a  (&  —  a;)  or  —  log 

at 

(5  —  a;)  =  cai  —  log  h  (the  log  being  natural).  This  eqnation  log 
})  _  log  (fe  —  x)  =  cat  represents  very  correctly  the  progress  of  this 
reaction,  b  represents  not  the  whole  of  the  salt  which  is  present; 
but  only  that  part  which  is  decomposable.  The  author  finds  that  if 
acetone  be  added  to  the  solution,  the  progress  of  the  decomposition 
is  retarded  in  exact  proportion  to  the  amount  of  acetone  which  is  pre- 
sent. Methyl  alcohol  exerts  a  greater,  but  not  quite  so  regular,  in- 
fluence. Ethyl  alcohol  occasions  great  irregularity  in  the  decomposi- 
tion, and  the  general  formula  does  not  appear  to  be  trustworthy  in 
this  case. 

Experiments  made  with  hydrochloric,  hydrobromic,  and  nitric  acids, 
show  conclusively  that  the  rate  of  decomposition  varies  with  the 
amount  of  acid  present. 

The  nature  of  the  acid  employed  affects  the  rate  of  decomposition. 
The  following  numbers,  given  in  columns  I  and  II,  compiled  from  an 
extensive  series  of  experiments,  represent  the  velocities  for  various 
acids  referred  to  HCl  =  100.  Column  III  contains  results  obtained 
by  the  volume  method  (/.  pr.  Chem.  [2],  18,  .362, 1878).  Columns  IV 
and  V  consist  of  figures  obtained  in  an  investigation  of  the  solubility 
of  calcium  oxalate  in  acids,  made  for  the  purpose  of  estimating  their 
affinities  : — 


Hydrochloric  acid 

Hydrobromic    ,,     

Hydriodic_         „     

Nitric  , 

Chloric  „     

Sulphuric  „     

Methyl  hydrogen  sulphate 
Ethyl  hydrogen  „ 

Propyl  hydrogen  „ 
Isobutyl  hydrogen  ,, 
Amyl  hydrogen  „ 

Ethylsulphonic    acid  . . .  , 
Isethionic  ,,     .  . .  . 

Eenzenesulphonic  „     . . .  . 
Eormic  „     . . . . 


100 
89 
96 
91 
94 
54 
(109 

100 
98 
97 
97 
95 
97 
97 
99 
1 


0 
3 
3 
5 

4 

66 

32) 

74 

67 

96 

06 


09 
310 


II. 


100 
99 
98 
95 
97 
73 
(104 

100 
99 
98 
98 
97 
98 
98 
99 
11 


0 
1 
1 

7 

2 

93 

56) 

37 

33 

98 

58 

82 

94 

87 

54 

49 


III. 


98  0 

100  0 
66-0 


3-9 


IV. 


97-9 
99-0 

100-0 
99-8 
74-2 


12-90 


100-0 
94-9 

110  0 

103-6 

70-0 


2-59 
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Acetio       acid 

Propionic    „ , 

Butyric        „ , 

Isobutyric  „ , 

Monocliloracetic  acid 
Dichloracetic  „ 

Trichloracetic  ,, 

Lactic  ,, 

Oxyisobutyric  ,, 

Triclilorlactic  „ 

Pyroracemic  ,, 

Oxalic  „ 

Malonic  ,, 

Succinic  „ 

Malic  „ 

Tartaric  „ 

Eacemic  „ 

Citric  ,, 


I. 

0 

345 

0 

304 

0 

299 

0 

268 

4 

30 

23 

04 

68 

2 

0 

901 

0 

921 

6 

90 

6 

70 

IV 

46 

2 

87 

0 

496 

1 

181 

2 

296 

2 

296 

1 

635 

11. 


5-87 
5-51 
5-47 
5-18 
20-8 
48-0 
82-6 
9-49 
9-60 
26-3 
25-9 
43-0 
16-9 
7-04 
10-86 
15 -IS 
15-15 
12-79 


III. 


1-23 
104 
0-98 
0-92 
7-0 
33-0 
80-0 
3-3 


1-45 

2-82 
5-2 


IV. 


7 -32 


21-3 

48-8 
89-9 
13-3 


9-30 
12-05 
14-16? 

14-44 


V. 


1-05 


5-1 
18-3 
64-2 

41 


2-05 
5  05 
4-62 

3-06 


J.   I.   W. 

New  Method  of  Preparing  Glycocine.  By  M.  Nencei  {Ber.,  16, 
2827 — 2828). — This  consists  in  heating  chloracetic  acid  -with  three 
times  its  weight  of  dry  powdered  ammonium  carbonate,  the  operation 
being  conducted  in  an  open  flask  in  a  bath  of  sulphuric  acid.  The 
action  begins  at  60 — 70^,  and  on  gradually  raising  the  temperature  to 
130°,  the  mass,  after  previously  melting,  again  solidifies.  The  melt  is 
dissolved  in  water,  boiled  with  lead  oxide  to  expel  the  ammonia,  the 
lead  separated  by  means  of  hydrogen  sulphide,  and  the  filtrate  con- 
centrated on  a  water-bath.  The  yield  by  this  method  is  20  per  cent, 
of  theory.  A.  K.  M. 

Action  of  Carbamide  on  Ethylic  Acetoacetate.  By  R.  Behrend 
(Ber.,  16,  3027 — 3028). — Carbamide  and  ethylic  acetoacetate  combine 
at  100 — 110°  with  separation  of  water.  The  product,  CvHioNaOs,  is 
insoluble  in  water,  soluble  in  ether  and  alcohol,  and  forms  crystalline 
needles  melting  at  147°.  The  quantity  is,  however,  small,  being  only 
10  to  20  per  cent,  of  the  acetoacetate  employed.  On  heating  the  new 
compound  with  dilute  acids,  it  is  reconverted  into  carbamide  and 
ethylic  acetoacetate.  With  sodium  acetate,  it  readily  forms  a  com- 
pound of  the  formula  CsHiNaOsNa.  The  author  is  investigating  the 
constitution  and  properties  of  these  compounds,  and  the  action  of  sub- 
stituted carbamides  and  ketones  on  ethylic  acetoacetate.  A.  B. 

Preparation  of  Glycollic  Acid.  By  A.  Holzer  (Ber.,  16,  2954 
— 2957). — On  boiling  monochloroacetic  acid  with  water,  the  glycollic 
acid  formed  is  prevented  by  the  resulting  hydrochloric  acid  from 
crystalUsing.  In  the  use  of  caustic  potash  a  difficulty  is  found  in  tlie 
separation  of  the  potassium  glycoUate  from  potassium  chloride ; 
and  in  the  use  of  caustic  lime  a  diglycollate  is  obtained  along  with 
calcium  glycollate,  the   separation  of   the  two  being  difficult.     The 
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author's  method  is  to  add  560  grams  powdered  marble  to  500  grams 
monochloroacetic  acid,  dissolved  in  4  litres  vvattr,  and  to  heat  these 
in  a  flask  with  upright  condenser  on  the  water-bath  for  two  or  three 
days.  On  cooling,  a  crystalline  mass  is  obtained,  which  consi^^ts  of 
two  or  three  layers ;  the  top  one  is  a  hydrated  calcium  glycollatn, 
Ca(C2H:,02)2  +  4H2O  ;  the  second,  which  does  not  always  exist,  is 
anhydrous  calcium  glycollate  ;  and  the  lowest  is  a  double  salt  of  cal- 
cium chloride  and  glycollate,  CaClC.HaO,  +  8H2O.  The  second  layer 
can  be  converted  into  the  first  by  dissolving  it  in  boiling  water  and 
recrystallising ;  and  the  third  also  by  dissolving  it  in  boiling  water, 
reciystallising,  and  forcing  oat  the  more  soluble  calcium  chloride  in  a 
filler- press.  About  6^j  per  cent,  of  the  theoretical  quantity  can  thus 
be  obtained.  The  acid  is  obtained  by  precipitating  the  calcium  salt 
with  oxalic  acid.  The  author  finds  that  calcium  glycollate  crys- 
tallises with  4  mols.  of  water  of  crystallisation,  and  gradually  loses 
part  of  them  over  sulphuric  acid.  A.  B. 

Water  of  Crystallisation  of  Normal  and  Acid  Potassium 
Succinate.  By  T.  Salzer  (Ber.,  16,  3025 — 3027). — Owing  to  the 
improbability  of  these  salts  having  the  same  number  of  molecules  of 
water  of  crystallisation  and  also  to  the  disagreement  in  Fehling's  and 
DoppHng's  determinations,  fresh  specimens  were  prepared  and 
analysed.  The  author  finds  that  normal  potassium  succinate  crys- 
tallises over  sulphuric  acid  in  large  thin  plates  as  CiH^OiKa  +  3H)0, 
which  at  100°  lose  2  mols.  H.,0  ;  the  third  at  130^  The  acid  salt 
was  found  to  have  the  formula  KHC1H4O4  +  2HoO.  A.  B. 

Action  of  Hydroxylamine  on  Carboxytartronic  Acid.  Ethers 
of  Isonitrosophenylacetic  Acid.  By  A.  Muller  (Ber.,  16,  2985 
— 29b7_). — By  acting  on  sodium  carboxytartronate  with  hydroxyl- 
amine niti-ate  and  subsequent  addition  of  silver  nitrate,  a  preci- 
pitate is  obtained.  On  removing  the  silver  from  this  precipitate 
by  hydrochloric  acid,  filtering,  and  evaporating  the  solution  over 
sulphuric  acid  in  a  vacuum,  an  acid  crystallised  out  in  prisms  ;  on 
analysis  this  was  found  to  be  di-isonitrososuccinic  acid.  Its  formation 
is  represented  by  the  equation  COOH.CO.CO.COOH  +  2HoN.OH  = 
2H2O  +  C00H.C(N.OH).C(N.OH).C0OH.  This  acid  melts  at  128", 
but  explodes  at  a  somewhat  higher  temperature.  It  gives  insoluble 
salts  with  the  heavy  metals.  iSome  of  its  properties  are  similar  to 
those  of  isonitrosomalonic  acid.  This  formation  is  in  accordance  with 
the  constitutional  formula  COOH.CO.CO.COOH  for  carboxytarti'onio 
acid,  as  advocated  by  Kekule  (Abstr.,  1884,  41),  but  not  with  the 
supposed  formula  C(C00H)3.0H. 

The  author  has  prepared  methyl  isonitrosophenylacetate, 

CPh(NOH).COOMe, 

melting  at  138°,  from  isonitrosophenylacetic  acid,  and  by  the  action 
of  sodium  ethylate  and  methyl  iodide  on  this,  dimethyl  isonitrosophenyl- 
acetate, CPh(NOMe).COOMe,  melting  at  55—56°,  is  formed.  Both 
'iCompounds   are  crystalline;   the  former  is  soluble  in   boiling  water, 
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whilst  the  latter  is  insoluble,  and  both  decompose   on  attemptlnp-  to 
distil  them.  j^    B 

Furfuraldehyde  Derivatives.  By  E.  Oderxiieimer  (Ber.,  16, 
2988 — 2991). — This  investigation  of  the  action  of  hydroxylamine  on 
compounds  of  the  furfuraldehyde  group  was  undertaken  in  the  hope 
of  throwing  some  further  light  on  the  constitution  of  the  radical 
C4H3O. 

Furfuraldoxime,  C4H3O.CH  !  NOH,  is  obtained  by  the  action  of 
2  mols.  hydroxylamine  hydrochloride  and  soda  on  furfuraldehyde 
and  is  deposited  in  thin,  white,  odorous  refractive  crystals  from  its 
solution  in  light  petroleum,  but  in  spite  of  frequent  recrvstallisa- 
tions,  it  had  an  inconstant  melting  point.  Analysis  leads  to  the 
above  formula.  An  attempt  to  replace  the  second  oxygen-atom  by  the 
action  of  hydroxylamine  hydrochloride  in  excess  failed,  and  the  author 
has  also  fniled  to  obtain  an  isomeride  of  the  compound,  which,  owino-  to 
the  variable  melting  point,  was  suspected  to  be  present.  Furfuraldoxime 
melts  at  89°,  and  is  soluble  in  ether,  alcohol,  carbon  bisulphide,  ben- 
zene, and  glacial  acetic  acid,  and  sparingly  in  water.  It  distils  at 
201 — 208°  with  slight  decomposition.  By  oxidising  reagents,  it  is 
decomposed  with  evolution  of  hydrocyanic  acid,  but  reducing  reagents 
give  negative  results.  It  evolves  hydroxylamine  when  boiled  with 
acids. 

Furfuraldoxivie  hydrochloride,  C4H3O.CH  !  N0H,HC1,  is  obtained 
by  the  action  of  dry  hydrochloric  acid  gas  on  the  ethereal  solution  of 
furfuraldoxime  ;  it  is  a  white  crystalline  mass,  soluble  in  alcohol  and 
water,  and  readily  decomposed  on  exposure  to  air  with  evolution  of 
hydrochloric  acid.  The  sodium  salt,  C4H3O.CH  !  NONa  +  3HoO,  ob- 
tained by  the  action  of  sodium  ethylate  on  an  ethereal  solutiun  of 
furfuraldoxime,  is  soluble  in  alcohol,  and  gives  characteristic  coloured 
precipitates  with  the  salts  of  the  heavy  metals. 

Ethylfurfuraldoxhne,  C4H3O.CH !  NOEt,  is  obtained  by  the  action 
of  sodium  ethylate  and  ethyl  iodide  on  the  aldoxime,  and  extraction 
with  ether.  Furfuraldoxime  yields  dye-stuffs  with  aniline,  toluidine, 
&c. 

Hydroxylamine  does  not  act  on  pyromucic  acid  or  on  furfuryl 
alcohol  ;  it  is  also  without  action  on  phthalanil  and  phthalimide. 

A.  B. 

Synthesis  of  Pyrocoll.  By  G.  L  Ciamtcian  and  P.  Silrer 
(Gazzetfa,  5G3 — 5G7).— This  substance,  obtained  by  the  dry  distillation 
of  gelatin  (Abstr.,  1881,  295),  and  represented  by  the  empirical  for- 
mula CsHjNO,  has  been  regarded  as  probably  consisting  of  the 
anhydride  of  carbopyrrolic  acid,  C5H5NO2  —  H,0  =  C5H3NO  ;  but  it 
has  not  hitherto  been  prepared  by  dehydration  of  this  acid.  More- 
over, its  vapour-density  indicates  that  its  true  formula  is  CinHgNaOj, 
and  this  conclusion  is  confirmed  by  the  existence  of  a  monobromo- 
derivative,  CioHjBrNaOz.  The  dehydration  of  carbopyrrolic  acid 
cannot  be  effected  by  means  of  the  ordinary  dehydrants,  P..O5,  SO4H3 
or  HCl,  but  the  authors  have  effected  it  through  the  medium  of  the 
acetyl-derivative,  winch,  when  heated  to^300°,  gives  off  a  molecule  of 
acetic  acid  and  leaves  pyi-ocoll,  2C6H4ACNO2  =  2ZcOH  +  CioHeN^Oj. 
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The  preparation  is  effected  by  distilling  a  solution  of  carbopyrrolic 
acid  in  acetic  anhydride,  and  heating  the  oily  residue  to  the  tempe- 
rature above  mentioned ;  the  pyrocoll  then  sublimes  in  yellow  scales, 
which  melt  at  267°,  and  exhibits  all  the  properties  of  pyrocoll  obtained 
from  gelatin.  H.  W. 

The  Thiophene  and  Pyrroline  Groups.  By  V.  Meyer  (Ber., 
16,  2968 — 2975). — In  this  preliminary  notice  the  field  which  the 
author  with  his  collaborators  intends  to  take  up  in  the  study  of  the 
derivatives  and  homologues  of  thiophene  is  defined.  For  purposes  o 
nomenclature,  it  is  proposed  to  call  the  radical  C4H3S  tliienyl,  by  con- 
traction of  thiophenyl,  to  distinguish  it  from  other  phenyl  derivatives 
containing  sulphur. 

Simple  Condensation-products  of  Thiophene. — Like  aromatic  hydro- 
carbons, thiophene  g-ives  condensation-products.  "With  chloral  in 
presence  of  glacial  acetic  acid  and  sulphuric  acid,  a  crystalline  sub- 
stance, CCl.'iCH  ".  (041138)2,  is  formed ;  a  similar  compound  with 
bromal ;  and  with  methylal,  a  compound  dithienylmethane,  so  closely 
resembling  diphenylmethane  as  to  have  even  the  same  strong  charac- 
teristic smell  of  oranges,  are  formed.  Almost  all  the  thiophene 
derivatives  give  the  blue  colour  due  to  the  formation  of  indophenine 
when  heated  with  isatin  and  sulphnric  acid.  Thiophene  reacts  with 
benzyl  chloride,  benzoic  chloride,  and  phthalic  chloride  in  presence  of 
aluminium  chloride,  due  regard  being  paid  to  the  prevention  of 
formation  of  sulphuretted  hydrogen  ;  with  benzoic  chloride  it  forms 
for  example  phenylthienyl  ketone,  Ph.CO.C4H3S,  analogous  to  di- 
phenyl  ketone.  This  derivative  yields  with  hydroxylamine  the 
isonitroso-compound  CPh(NOH).C4H3S,  which  latter,  when  heated 
with  soda-lime,  breaks  up  directly  into  benzoic  acid  and  thiophene. 
The  investigation  of  similar  consequential  reactions  is  in  process. 

Homologues  of  Thiophene. — Owing  to  the  difiiculty  of  obtaining  the 
monobromo-derivative  of  thiophene,  Fittig's  synthesis,  which  doubt- 
less otherwise  would  be  found  applicable,  has  not  been  available  for 
the  formation  of  methylthiophene.  As,  however,  the  purest  toluene 
obtained  from  tar  contains  some  sulphur,  the  presence  of  methyl- 
thiophene was  suspected  (Ahstr.,  1884,  45),  and  on  treatment  of 
2000  kilos,  in  a  manner  similar  to  that  by  which  thiophene  was  ob- 
tained from  benzene  (Abstr.,  1883,  1091),  it  was  extracted.  The  pure 
substance  has  not  yet  been  isolated,  but  dibromomethylthiophene, 
C4HBr2Me,  has  been  obtained  chemically  pure,  and  is  an  oil  similar 
in  character  to  aromatic  dibromo-derivatives,  boiling  at  227 — 229°. 
The  corresponding  thiophenes  may  be  expected  to  be  obtained  from 
coal-tar  xylene,  and  cumene.  Thiophene  also  yields  a  large  number 
of  dye-stuffs.  The  violet  dye-stuff  obtained  by  the  action  of  phenyl- 
glyoxylic  acid  on  benzene  is  due  to  the  presence  of  thiophene.  As  a 
general  rnle,  ketones  which  consist  only  of  carbon,  hydrogen,  and 
oxygen,  give  dye-stuffs  with  thiophene  if  they  contain  the  group 
CO. CO ;  simple  ketones,  or  double  ketones  which  do  not  contain  the 
two  carbonyl  groups  as  above,  do  not.  Phenanthraquinone  yields  a 
violet  dye-stuff,  C19H12SO,  with  methylthiophene,  and  with  thiophene 
a  green  dye-stuff,  insoluble  in  ether,  benzene,  light  petroleum,  and 
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concentrated  sulplinric  acid,  but  soluble  in  chloroform.  Dibenzoyl 
and  thiophene  g'ive  a  blue,  and  alloxan  and  thiophene  a  deep-blue 
dye-stuff  ;  on  the  other  hand,  phenyl  methyl  ketone  (acetophenone), 
diphenyl  ketone  (benzophenone),  anthraquinone,  &c.,  g-ive  none. 
Phenanthraquinone,  as  an  ortho-diketone,  yields  a  dye-stuff,  whilst 
anthraquinone  does  not.  Thiophene  also  yields  dye-stuffs  with  isatin, 
benzoyl  cyanide,  &c.,  and  various  aldehydes  (with  benzaldehyde  a  deep 
blue)  ;  but  the  formation  of  these  is  due  to  a  more  complicated  con- 
densation than  the  above.  The  intensity  of  the  dye-stuff  formed 
depends  on  the  chromogenic  nature  of  the  substance  containing  the 
group  CO. CO.  Thus  with  compounds  of  the  aromatic  series  or  of 
the  uHc  acid  group,  the  colours  are  beautiful  and  deep,  whilst  this  is 
less  the  case  with  compounds  of  the  paraffin  series. 

Thinphenesulphonic  Acid. — In  conjunction  with  Weitz  the  author  has 
prepared  numerous  derivatives  of  this  acid,  some  of  which  have  been 
already  described  (Abstr.,  1884,  45),  and  at  present  they  are  inves- 
tigating the  sulphinic  acid  derivative,  CiHaS.SOoH,  and  the  raercaptan, 
C4H3S.SH  ;  the  latter  is  of  special  interest,  as  the  corresponding  com- 
pound, C4H3S.OH,  has  not  yet  been  obtained. 

Coal-tar  Dyes  containing  Nitrogen. — From  a  coal-tar  oil  distilling 
between  90°  and  109°,  the  author  has  also  obtained  with  isatin  and 
dilute  sulphuric  acid  a  deep  blue  dye-stuff,  which  has  been  found  to 
be  due  to  the  presence  of  pyrroline.  The  same  dye-stuff  has  been 
obtained  with  ease  from  pure  pyrroline.  It  is  an  indigo-blue  powder, 
soluble  in  acetic  acid,  but  only  sparingly  in  alcohol,  ether,  and  concen- 
trated sulphuric  acid. 

From  these  and  other  properties  the  author  considers  that  thio- 
phene, pyrroline,  and  furfurane  (Ber.,  16,  1476)  must  be  considered 
analogous,  as  shown  by  the  graphic  formulae : — 

CHziCH         CHziCH  CHzzCH 

I  >S,    !  >NH,       I  >0; 

CHzzCH^      CH=:CH^  CH=CH^ 

also  that  they  are  related  to  benzene  by  the  replacement  of  one  of  the 
three  acetylene-groups  which  form  the  benzene  molecule  by  S,  NH, 
or  0,  and  that  this  takes  place  without  obliterating  the  peculiar  cha- 
racteristics of  benzene  and  its  derivatives.  A.  B, 

Oxidation  of  Diethylbenzene.  By  Allen  and  Underwood 
(Bull.  80c.  Chim.,  40,  100— lUl).— The  diethylbenzene  boiling  at  176 
— 17'.>°,  obtained  as  one  of  the  products  of  the  action  of  ethyl  chloride 
on  benzene  in  presence  of  aluminium  chloride,  if  submitted  to  partial 
oxidation  with  chromic  acid  mixture  yields  an  acid, 

COOH.C6H4.CH,.COOH, 

crystallising  in  white  needles,  which  sublime  without  melting  at  200 — 
210°.  By  more  prolonged  oxidation  of  this  acid,  or  by  oxidation  of 
the  nriu"'!  al  tiydocaibon  with  potassium  permanganate,  the  [1:3] 
phthalic  acid  is  formed.  Further  experiments  on  the  relation  ber v^een 
the  diethylbenzene  and  of  these  acids  derived  from  it  are  promised. 

V.  H.  V. 


588  ABSTRACTS   OF  CHEMICAL  PAPERS. 

Preparation  of  Mesitylene.  By  E.  Yaeexxe  (Bull.  Soc.  Chim., 
40,  266 — '267). — Attempts  to  convert  acetone  into  mesitylene  by  the 
action  of  zinc  chloride  nnder  different  conditions  led  to  negative 
results.  A  good  yield  was  obtained  by  treating  180  grams  of  acetone 
with  300  grams  of  strong  sulplmric  acid  for  an  honr.  The  liquid  is 
then  heated  in  a  flask  until  it  begins  to  froth  up,  when  it  is  distilled 
in  a  current  of  steam  ;  40  grams  of  mesitylene  were  obtained  from 
the  distillate.  W.  C.  W. 

Bromine  Derivatives.  By  Y.  ^NFekz  and  "W.  Wetth  {Ber.,  16, 
2«i90 — 2896). — Chloranil  is  comparatively  readily  converted  into  per- 
chlnrobenzene  bv  the  action  of  phosphorus  pentachloride  (Annalen, 
146.  12).  whilst  the  analogous  conversion  of  bromanil  into  perbrorao- 
benzene  is  found  to  require  a  much  higher  temperature  (260 — 280°), 
and  to  be  even  then  very  incomplete.  Perbromobenzene  is  more 
readilv  obtained  bv  heating  pentabromophenol  with  phosphorus  penta- 
bromide.  Berthelot  and  Jungfleisch  showed  that  acetylene  tetra- 
chloride is  decomposed  at  360°  into  perchlorobenzene  and  hydro- 
chloric acid.  On  heating  acetylene  tetrabromide  in  a  sealed  tube  at 
300°,  it  becomes  carboni.sed,  a  trace  of  a  substance  being,  however, 
obtained  which  does  not  melt  at  300°,  and  is  probably  perbromoben- 
zene. On  heating  benzonitrile  with  bromine  containing  iodine  at 
about  350°,  it  is  converted  into  perbromobenzonitrile;  this  is  very 
sparingly  soluble  in  boiling  alcohol  or  ether,  and  is  nut  readily  dis- 
solved by  hot  benzene  or  carbon  bisulphide.  It  melts  above  300°, 
and  sublimes  with  slight  carbonisation  in  the  form  of  long  slender 
needles ;  it  is  no  less  stable  than  the  corresponding  chlorine  deriva- 
tive, hydrochloric  acid  at  200°  having  scarcely  any  action  on  it, 
although  alcoholic  alkali  at  180 — 200°  slowly  decomposes  it  with  for- 
mation of  ammonia  and  metallic  chloride.  By  the  action  of  an  excess 
of  bromine  on  potassium  ferro-  and  ferri-cyanides,  an  abundant  yield 
of  cyanuric  bromide  is  produced,  from  which  pure  cyanuric  acid  can 
be  readily  obtained.  When  ferrocyanide  is  employed,  it  should  be 
heated  with  10  times  its  weight  of  bromine  for  8 — 1"  hours  at  200 — 
220°,  whilst  in  the  case  of  potassium  ferricyanide  6  parts  of  bromine 
ave  recommended,  the  mixture  being  heated  for  5 — 6  hours  at  about 
220°.  A.  K.  M. 

Exhaustive  Chlorination  of  Aromatic  Substances.  I.    By  Y. 

Merz  and  W.  Weith  (Ber..  16,  286^^— 2889).— Kuoff  showed  that  the 
energetic  chlorination  of  diphenyl  yields  perchlorodiphenyl  and  not 
perchlorobenzene  (Ber.,  9,  1491).  Phenanthrene  on  the  other  hand, 
although  a  diphenyl-derivative,  is  converted  into  perchlorobenzene. 
In  the  case  of  certain  diphenyl-derivatives,  different  results  were, 
however,  obtained,  being  affected  apparently  either  by  the  way  in 
Avhich  the  chlorination  is  carried  out,  or  by  the  presence  of  impurities. 
The  chlorination  is  effected  by  treating  the  substance  with  a  large 
excess  of  antimony  pentachloride,  and  after  the  reaction  (if  any)  has 
ceased,  heating  the  mixture  gradually  up  to  360°,  and  maintaining  it 
at  this  temperature  until  no  more  hydrochloric  acid  is  liberated.  If 
antimonv  pentachloride  acts  too  violently,  the  substance  is  first  treated 
with  chlorine,  and  subsequently  with  the  pentachloride.     At  the  end 
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of  the  reaction,  the  decomposed  pentachloride  is  reiiewed,  and  the 
mixture  again  heated  to  insure  complete  chlorination.  Treated  in 
this  way,  phenanthraquiiione  (unlike  phenanthrene)  is  converted 
almost  entirely  into  perch lorodiphenyl  with  formation  of  very  little 
perchlorobenzeiie.  Diphenic  acid  yields  similar  results, ^althoiro-h  a 
somewhat  larger  proportion  of  perchlorobenzene,  whilst  in  the  case 
of  diphenyleneglycollic  acid,  a  large  proportion  of  perchlorodiphenyl 
was  obtained  in  some  experiments,  and  in  othfers  a  considerable  amount 
of  perchlorobenzene.  Similar  differences  were  observed  with  carbazol 
but  as  a  rule  the  perchlorobenzene  is  largely  in  excess  of  the  perchloro- 
diphenyl, although  under  certain  conditions  the  latter  alone  is  pro- 
duced. Benzidine  yields  principally  perchlorobenzene  with  very  little 
perchlorodiphenyl.  Ditolyl  yields  perchlorodiphenyl  and  perchloro- 
methane,  whilst  dibenzyl,  trimethylmethane,  and  diph^nylenephenyl- 
methane  yield  perchlorobenzene.  t3iphenyleneacetic  acid  and  fluorene 
could  not  be  completely  decomposed,  perchlorofluorene  being  appa- 
rently the  chief  product.  The  chlorination  of  rosaniline  and  violani- 
line  is  also  very  incomplete,  very  little  perchlorobenzene  being  formed 
whilst  the  product,  still  contained  nitrogen.  Chrysene  is  compara- 
tively readily  acted  on  and  yields  perchloromethane,  perchlorethane, 
and  perchlorobenzene  ;  pyrene  on  the  other  hand  offers  a  greater 
resistance  to  the  actibn  of  chlorine,  and  yields  perchloromethane 
and  the  two  compounds  C15CI10  and  CuClio.  Diphenylbenzene  and 
triphenylbenzene  are  converted  into  the  corresponding  chlorine- 
derivatives,  CiftClu  and  C24CI18,  the  former  separating  from  hot  nitro- 
benzene in  crystalline  grains,  the  latter  in  needles.  Benzonitrile 
yields  perchlorobenzonitrile,  CsCls.CN,  on  chlorination,  whilst 
/3-naphthonitrile  yields  perchlorobenzene.  Perchlorobenzonitrile  is 
sparingly  soluble  in  cold  alcohol  or  ether,  readily  in  boiling  alcohol, 
from  which  it  crystallises  in  clusters  of  colourless  needles,  also  in  car- 
bon bisulphide  and  chloroform.  It  melts  at  210°,  is  not  acted  on  by 
hydrochloric  acid  even  at  200°,  but  is  decomposed  when  heated  with 
alcoholic  soda  with  formation  of  ammonia  and  metallic  chloride ;  per- 
chlorobenzene and  perchlorodiphenyl  are  also  decomposed  when 
treated  with  alcoholic  soda.  From  the  above  results,  it  is  seen  that 
certain  diplien\  1-derivatives  yield  perchlorobenzene,  and  practically 
no  perchlorodiphenyl.  From  the  chlorination  of  the  immediate 
derivatives  of  benzene,  no  perchlorodiphenyl  is  produced.  The  for- 
mation of  perchlorodiphenyl  by  perchlorination  would  seem  to  indicate 
the  pre-existence  of  a  diphenyl-substance,  and  the  reaction  will  at  any 
rate  in  some  cases  throw  light  on  the  constitution  of  aromatic  com- 
pounds. A.  K.  M. 

Methyl  Ethers  of  Phenol.  By  C.  Vincent  (Bull.  Soc.  Chim.,  40, 
lOG — 107). — In  order  to  cunvert  the  phenols  into  their  corresponding 
methyl  ethers,  the  sodium  or  potassium  phenate  is  heated  in  a 
rapid  current  of  commercial  methyl  chloride.  For  example,  phenol 
is  thus  converted  into  anisuil,  together  with  smaller  quantities  of 
methylparacresol  derived  from  impurities  of  the  phenol.  Similarly, 
a-  or  /3-naphtliol  is  converted  into  the  corresponding  »-  or  |3-methyl 
naphthol  ether. 

VOL.   XLVI.  2    r 
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This  process  is  to  be  recommended  for  its  simplicity  of  execut'on, 
and  the  purity  of  the  products  thereby  formed.  V.  H.  V. 

Condensation  of  Aromatic  Aldehydes  with  Phenols.  By 
W.  Trzcixsei  (Ber.,  16,  2835— 2841).— According  to  Baeyer  and  his 
pupils,  aldehydes  of  the  paraffin  series  unite  Avith  phenols  in  the  pro- 
portion of  1  mol.  to  2,  whilst  with  aromatic  aldehydes  they  unite  in 
equal  molecular  proportions  (Ber.,  5,25,280,1094;  6,  220-;  7,  1181). 
By  the  action  of  salicylaldehyde  on  phenol,  Liebermann  (Ber.,  9,  800  ; 
11,  1436)  obtained  a  substance  the  composition  of  Avbteh  differed 
entirely  from  that  indicated  in  either  of  the  equations:  2C7H6O3  + 
2C6H60-  H20=  Co6H,,05  or  CtHsO^  +  2aH60  -  H^O  =  CgHieOa, 
and  from  parahydroxybenzaldehyde  and  phenol  ke  obtained  a  com- 
pound, CjeHooOe,  which  he  imagined  to  be  formed  thus  :  J2C7H6O2  + 
2C6H60.-I-  0  =  CaeHooOfi  +  H2O,  and  to  have  the  cons-titution — 

(C6H4.0H)2C(OH).C(OH).(C6H,.OH)o. 

By  beating  parahydroxybenzaldehyde  (5  parts)  with  ^-naphthol  (12 
parts)  and  concentrated  sulphuric  acid  (50  parts)  on  a  water-bath,  the 
author  hjis  prepared  an  orange-yellow  crystalline  and  very  stable 
compound,  which  is  the  trisulphonic  acid  of  a  condensation-product  of 
the  formula  C34H20O3.  On  treating  the  product  with  water,  melinoin- 
trisulphonic  acid  is  obtained  in  yellow  flakes.  It  yields  a  calcium  salt 
readily  soluble  in  hot  water,  and  on  decomposing  this  with  hydro- 
chloric acid,  a  yellow  precipitate  is  produced  which  is  a  compound  of 
the  new  substance  with  hydrochloric  acid.  Melinointrisulphonic  acid 
is  insoluble  in  absolute  alcohol,  moderately  soluble  in  water.  In  thin 
layers  it  is  pink  with  a  green  fluorescence,  and  in  thicker  layers  pure 
yellow.  Concentrated  sulphuric  and  nitric  acids  dissolve  it  readily 
with  green  fluorescence ;  but  it  is  precipitated  from  its  aqueous  solu- 
tion by  mineral  acids.  In  alkaline  solution  it  can  be  reduced  by  zinc- 
dnst,  and  on  treating  the  filtrate  with  hydrochloric  acid,  the  reduction- 
product  separates  in  brownish-red,  concentrically  grouped  prisms, 
which  x-eadily  oxidise  to  the  original  substance. 

Melinointrisulphonic  acid  does  not  melt  at  300°  ;  it  is  a  powerful 
acid,  forms  colourless  solutions  with  the  alkalis,  and  is  not  precipi- 
tated from  its  salts  by  dilute  acetic  acid.     The  potassium  salt, 

C34Hn03(S03K)3, 

forms  slender  colourless  needles  readily  soluble  in  water,  sparingly  in 
alcohol ;  it  contains  water  of  crystallisation,  which  it  loses  in  the 
desiccator.  The  calcium  salt  (C34Hn03)o(S206Ca)3,  also  forms  colour- 
less needles  containing  water  of  crystallisation,  whilst  the  barium  salt, 
(C34Hi703)2(S206Ba)3,  is  obtained  as  an  amorphous  precipitate,  or 
from  very  dilute  solutions  in  microscopic  needles.  The  ammonium 
salt  crystallises  in  slender  silky  colourless  needles,  readily  soluble  in 
water. 

Melinointrisulphonic  acid  is  also  formed  when  /3-naphtholsulphonic 
acid  is  employed  in  the  place  of  naphthol,  but  cannot  be  produced  from 
salicylaldehyde  and  /3-naphtliol,  nor  from  parahydroxybenzaldehyde 
and  a-naphthul,  nor  from  /3-dinaphthol  and  parahydroxybenzaldehyde. 
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It  is,  however,  produced  on  heating  bitter  almond  oil  with  /3-naphthol 
and  sulphuric  acid  at  200 — 220°,  this  being  the  most  economical 
method  of  preparing  it  in  quantity.  Disregarding  the  sulphonic 
groups,  the  author  regards  the  constitution  as  represented  by  one  of 
the  following  formulae  : — 

CioHe.C:^^ CeH.  CioHe.C^- .CeHi 

0/  |>0  >0,     or     0<^  |)>0  ^0. 

CioHe-C  CeHi  C6H4.C  CioHg 

The  composition  of  the  substance  obtained  from  salicylaldehyde  and 
phenol  shows  that  oxidation  occurs  in  these  condensations  besides  the 
separation  of  water.  The  author  has  prepared  this  compound  by  the 
method  employed  by  Liebermann  (Ber.,  11,  1437),  and  obtained  a 
dye-stuff  which  does  not  form  a  crystalline  product  with  hydrochloric 
acid,  its  alkaline  solution  having  a  more  violet  shade  than  aurin. 
From  its  formula,  CigHuOi,  the  author  names  it  oxyaurin,  and  explains 
its  formation  by  the  following  equation  : — 

C7H6O2  +  2C6H60  +  0.,  =  CigHuOi  +  2H,0. 

A.  K.  M. 

Action  of  Aniline  on  Resorcinol  and  Quinol.  By  A.  Calm 
(Ber.,  16,  2786 — 2814). — When  resorcinol  (1  mol.)  is  heated  with 
aniline  (4  mols.)  and  anhydrous  calcium  chloride  (2  mols.)for  8  hours 
at  270 — 280^,  7nefahydroxydiphenylamine,  C6Hi(0H).NHPh,  is  formed 
and  can  be  separated  either  by  solution  in  hydrochloric  acid  and  sub- 
sequent precipitation  of  the  base,  or  by  distillation  with  superheated 
steam.  It  crystallises  in  white  nacreous  scales,  melts  at  81"5 — 82°,  and 
distils  at  about  340°  ;  it  dissolves  in  large  quantities  of  water  and  also 
in  acids  and  in  alkalis  with  formation  of  salts,  the  hydrochloric  acid 
solution  yielding  a  yellowish  crystalline  precipitate  with  platinic 
chloride.  It  is  also  readily  soluble  in  wood  spirit,  alcohol,  ether, 
acetone,  and  benzene,  sparingly  in  light  petroleum ;  it  dissolves 
in  pure  concentrated  sulphuric  acid  without  coloration,  but  a  little 
nitric  acid  colours  the  solution  deep  red-bi-own ;  sodium  nitrite  pro- 
duces a  yellowish  -  green,  and  manganese  dioxide  a  bluish-violet 
coloration.  Metahydroxydiphenylamine  is  reduced  by  distillit'on 
with  zinc-dust  to  diphenylamine.  Metahydroxi/dijjheni/lamine  sulphate, 
(Ci2HiiNO)2,H2S04,  crystallises  in  lustrous  needles,  and  is  rapidly 
decomposed  by  water  or  alcohol.  The  hi/drochlorlde,  Ci2HiiN0,HCl, 
forms  readily  decomposable  small  whi':e  needles.  The  potassium  and 
sodium  derivatives  crystallise  from  warm  concentrated  alkali  in 
colourless  needles;  their  solutions  yield  precipitates  with  the  alkaline 
earths  and  heavy  metals.  The  barium  derivative,  (Ci2H|oNO)2Ba,6H20, 
forms  crystalline  scales  soluble  in  water  and  in  alcohol. 

Metahydroxydiphenylamine  is  also  produced  when  resorcinol  and 
aniline  are  heated  together  at  a  high  temperature.  To  prepare 
diphenylmetaphenylenediamine,  C6Hi(NHPh)3,  the  resorcinol  (1  mol.) 
is  best  heated  with  aniline  (4  mols.),  calcium  chloride  ("3—4  raols.), 
and  zinc  chloride  (h  mol.)  for  30 — 40  hours  at  about  210°,  and  the 
product  treated  with  glacial  acetic  or  hydrochloric  acid,  the  hydroxy- 

2  r  2 
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dipheiiylamine  being  separated  by  washing  with  water  and  treatment 
■with  alkali.  It  forms  colourless  needles  melting  at  95°,  is  insoluble  in 
water,  dilute  acids,  and  alkalis,  slightly  soluble  in  concentrated 
hydrochloric  acid,  readily  in  concentrated  sulphuric  acid  ;  it  is  readily 
soluble  in  ether  and  hot  benzene,  less  so  in  cold  benzene  and  hot 
alcohol,  sparingly  in  cold  alcohol,  and  warm  light  petroleum.  Its 
colourless  solution  in  sulphuric  acid  becomes  yellowish- green,  and 
then  bluish-violet  on  addition  of  potassium  nitrate  or  nitric  acid, 
whilst  sodium  nitrite  produces  a  reddish  violet-blue  coloration.  Potas- 
sium dichromate  produces  a  greenish  and  then  a  bluish-violet  colora- 
tion, the  latter  colour  being  also  produced  on  warming  the  sulphuric 
acid  solution  with  manganese  dioxide. 

Bipliemjlmetaplienylenediamine  hi/drochloride,  C6H4(NHPh,HCl)2,  is 
obtained  by  passing  dry  hydrochloric  acid  into  a  solution  of  the 
diamine  in  benzene.  The  acetyl- derivative,  CsHiCNPhScja,  is  spar- 
ingly soluble  in  cold  alcohol  and  ether,  more  readily  in  benzene  and 
in  chloroform,  very  sparingly  in  water  and  light  petroleum ;  it  melts 
at  163°.  The  benzoyl-derivative,  C6H4(NPhBz)3,  melts  at  184°,  is 
readily  soluble  in  hot  benzene  and  in  chloroform,  less  so  in  hot  alcohol 
iind  in  ether,  sparingly  in  cold  alcohol  and  in  light  petroleum.  Di- 
nitroso-diphenylmetaphenylenediamuie,  C6H4(NPh.NO)2,  is  obtained  on 
adding  hydrochloric  acid  to  an  alcoholic  solution  of  diphenylmeta- 
phenylenediamine  and  then  gradually  sodium  nitrite.  It  crystallises 
in  needles  melting  at  102°,  and  is  readily  soluble  in  alcohol,  ether, 
benzene,  and  glacial  acetic  acid,  almost  insoluble  in  light  petroleum. 
It  dissolves  in  concentrated  sulphuric  acid  with  a  very  characteristic 
violet-blue  coloration,  whilst  with  phenol  and  sulphuric  acid  it  yields 
a  bluish-violet  coloration  gradually  changing  to  green. 

To  prepare  parahydroxydiphenylamine,  C6H4(OH).NHPh,  quinol 
(1  mol.)  is  heated  with  aniline  (4  mols.)  and  calcium  chloride  (2  mols.) 
for  8 — 10  hours  at  250 — 260°.  It  crystallises  in  scales  melting  at  70°, 
and  boils  at  330°.  Pure  concentrated  sulphuric  acid  dissolves  it 
almost  without  coloration,  but  the  addition  of  nitric  acid  colours  the 
solution  brownish-yellow  to  brownish-red.  It  is  readily  soluble  in 
methyl  and  ethyl  alcohols,  ether,  chloroform,  and  warm  benzene  and 
toluene,  sparingly  in  hot  water,  very  slightly  in  cold  water  and  in 
light  petroleum ;  it  also  dissolves  in  acid  and  alkaline  solutions. 
When  distilled  with  zinc-dust  it  is  converted  into  diphenylamine. 
Parahi/droxydipJienyJamine  hydrochloride,  Ci2HiiN0,HCl,  crystallises 
in  white  needles  which  become  greenish  by  exposure  to  light.  The 
derivatives  of  the  alkali  and  alkaline  earth-metals  are  more  readily 
soluble  and  less  crystalline  than  the  corresponding  derivatives  of  the 
meta-compound.  Parahydroxydiphenylaraine  can  likewise  be  obtained 
by  heating  quinol  with  aniline  for  16  hours  at  290 — 300°,  in  which 
case  it  is  accompanied  by  a  second  substance  which  is  insoluble  in 
hvdrochloric  acid.  DiphenylparapheuylenediaTnine,  C6H4(NHPh)2, 
can  be  most  conveniently  prepared  by  heating  quinol  and  aniline  with 
a  mixture  of  zinc  and  calcium  chlorides  by  themselves  (see  above)  for  18 
hours  at  200 — 210°.  Diphenylparaphenylenediamine  forms  colourless 
lustrous  scales  melting  at  152°,  and  distilling  unchanged  at  a  high 
temperature.     It  is  readily  soluble  in  warm  benzene,  toluene,  glacial 
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acetic  acid,  ether,  and  chloroform,  less  readily  in  even  warm  alcohol, 
very  sparingly  in  light  petroleum,  and  is  practically  insoluble  in  dilute 
acids.  It  forms  a  colourless  solution  with  pure  concentrated  sul- 
phuric acid,  the  addition  of  nitric  acid,  potassium  niti'ate,  or  sodium 
nitrite  producing  a  splendid  red  coloration  ;  chlorine- water  produces 
the  same  colour,  whilst  bromine-water  colours  the  solution  reddish, 
violet,  then  bluish- violet ;  manganese  dioxide  colours  the  solution 
violet  to  violet-blue.  Fuming  nitric  acid  in  small  quantity  gives  a 
blood-red  coloration  with  the  diamine.  DipJtenylparaphetiyJenedianiine 
hydrochloride,  Ci8Hi6N2,2HCl,  is  obtained  partly  in  the  form  of  slender 
white  needles  and  partly  as  a  granular  crystalline  greyish-white  mass, 
and  is  readily  decomposed  by  water.     The  acetyl-derivative, 

C6H4(N"PhA5)3, 

crystallises  in  small  plates  or  prisms  melting  at  191"7°;  it  dissolves 
readily  in  warm  benzene  and  in  chloroform,  less  so  in  hot  alcohol,  spar- 
ingly in  cold  benzene,  alcohol,  and  light  petroleum,  and  is  insoluble  in 
water.  The  henzoyl-derivative,  C6H4(NPhBz)2,  melts  at  218"5°,  is 
moderately  soluble  in  hot  benzene,  toluene,  amyl  alcohol,  and  chloro- 
form, sparingly  in  cold  benzene,  and  very  sparingly  in  light  petroleum, 
cold  alcohol,  and  ether.  The  dinitroso-derivatlve,  C6H4(NPhXO)2, 
forms  golden-yellow  scales  sparingly  soluble  in  alcohol,  ether,  glacial 
acetic  acid,  benzene,  and  light  petroleum  ;  the  alcoholic  solution 
becomes  deep  red  when  heated,  probably  from  decomposition.  Power- 
ful reducing  agents  convert  it  into  diphenylparaphenylenediamine. 
The  nitroso-compound  is  coloured  red  by  pure  sulphuric  acid,  the 
colour  becoming  more  violet  in  the  presence  of  phenol. 

On  heating  parahydroxydiphenylamine  with  paratoluidine,  and 
calcium  and  zinc  chlorides,  with  the  view  to  produce  paratolylphenyl- 
paraphenylenediamine,  CsHiMe.NH.CeHi.NHPh,  a  different  result  was 
obtained,  a  substance  being  formed  agreeing  in  composition  and  pro- 
perties with  diparatolylparaphenylenediamine,  C6H4(NH.C6H4Me)2, 
prepared  from  quinol  and  paratoluidine.  Diphenylparaphenylene- 
diamine is  also  produced.  A.  K.  M. 

Indophenol-like  Dyes  and  Indophenols.  By  R.  Mohlau  {Ber., 
16,  284'3 — 2857). — From  differences  in  composition  and  properties, 
the  author  divides  these  substances  into  two  classes  :  he  suggests  that 
the  former  (indophenol-like  dyes)  should  be  termed  indophenols  from 
their  pr<mounced  phenol  character,  and  the  latter  indoanils,  indicating 
their  derivation  from  aniline.  The  first  group  contains  the  colouring 
Fobstances  first  mentioned  by  Hirsch  {Ber.,  13,  1909),  and  which  may 
be  obtained  thus :  By  the  action  of  quinonechlorimides  on  phenols, 
and  by  the  oxidation  of  a  paramidophenol  and  a  phenol  in  molecular 
proportions.  The  view  that  the  action  of  quinonechloiimide  on 
phenol  took  place  as  in  the  equation 

^NCl  .KaH4.0H 

CeH4<   I       +  PhOH  =  C6H4<   I  +  HCl, 

^O  ^0 

was  not  confirmed  by  Hirsch,  as  he  was  unable  to  isolate  the  quinone- 
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phenolimide,  and  the  author  has  therefore  examined  the  reaction, 
employing  dibromoquinonechlorimide  in  the  hopes  of  obtaining  crjs- 
tallisable  pi-oducts.     To  prepare  dibromoquinonechlorimide, 

.N-Cl 
CeH^Br/  I      , 

dihromoparamidophenol,  from  the  corresponding  paranitrophenol,  is 
treated  with  chloride  of  lime  in  the  usual  way.  Tlie  product  crystal- 
lises from  alcohol  or  glacial  acetic  acid  in  long  dark  yellow  prisms 
melting  at  80°,  and  decomposing  at  12]  °.  On  introducing  dibromo- 
quinonechlorimide, mixed  with  dilute  alcohol,  into  solution  of  phenol 
in  caustic  soda,  the  sodium  derivative  of  dihromoq^idnonephenolimide, 

N.CeEU.ONa 
C6H2Bi?2<^  I  ,  separates.     It  crystallises  in  long  prisms  of  a 

splendid  golden-gi^een  lustre^  but  is  blue  by  transmitted  light,  and 
yields  blue  solutions  with  water  and  alcohol.  On  warming  it  with 
dilute  soda  solution,  the  colour  changes  to  pale  red,  probably  from 
the  formation  of  the  compound  C6H2Br2(ONa).N(OH)C6H4.0Na.  Di- 
hromoquinonejjheiwlimide  is  obtained  on  gradually  adding  acetic  acid 
to  a  warm  aqueous  solution  (60°)  of  the  sodium  derivative.  It  crys- 
tallises in  dark  red,  ahnost  black,  prisms  of  metallic  lustre,  yields  red 
solutions  with  alcohol,  ether,  and  glacial  acetic  acid,  but  is  insoluble 
in  water.  By  the  action  of  strong  mineral  acids  it  yields  dihro ni opur- 
aviidophenol  and  quinone.  When  an  alkaline  solution  of  the  sodium 
derivative  of  dibromoquinonephenolimide  is  warmed  with  glucose,  the 
colour  disappears,  owing  to  the  formation  of  the  sodium  salt  of  a 
leuco-derivative,  which,  from  its  solubility  and  from  the  readiness 
with  which  it  becomes  oxidised,  is  very  difficult  to  isolate.  Leuco- 
dihromoquinonephenolimide,  C6HoBr2(OII).NH.C6H4.0H,  is,  however, 
readily  obtained  in  colourless  prisms  on  passing  sulphurous  anhy- 
dride into  a  warm  aqueous  solution  of  the  sodium  salt ;  it  dissolves 
readily  in  the  usual  solvents,  water  excepted,  and  melts  at  170°  with 
darkening.  If  the  reaction  between  dibromoquinonechlorimide  and 
phenol  be  a  typical  process,  it  proves  the  correctness  of  Hirsch's  view. 
The  colour-reactions  produced  by  the  union  of  dibromoquinonechlor- 
imide with  other  phenols  in  alkaline  solution,  and  the  behaviour  of 
dibromoquinonephenolimide  towards  mineral  acids,  show  that  it  is  the 
hydrogen-atom  in  the  para-position  to  the  hydroxy!  of  the  phenol 
which  is  eliminated  by  the  chlorine-atom  of  the  chlorimides.  Di- 
bromoquinonephenolimide can  also  be  obtained  by  dissolving  dibrom- 
amidoplienol,  and  phenol  in  caustic  soda  solution,  and  oxidation  with 
potassium  dichromate.  Dibromamidophenol  crystallises  from  alcohol 
in  lustrous  prisms,  melts  at  180°,  is  soluble  in  dilute  acids,  and 
much  more  readily  soluble  in  alkalis. 

The  indophenols  (indoanils)  are  distinguished  fi^om  the  above  by 
not  yielding  soluble  salts  with  the  alkalis,  whilst  they  show  a  more  or 
less  distinctly  basic  character,  due  to  the  presence  of  a  tertiary  amido- 
group.  Phenol-blue  and  a-naphthol-blue  can  be  prepared  by  the 
action  of  nitrosodimethylaniline  on  phenol,  and  on  a-naphthol  in  alka- 
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line  solution  at  the  ordinary  temperature,  especially  in  the  presence  of 
reducing  agents  ;  also  by  the  oxidation  of  diiiiethylparaphenylene- 
diamine  and  phenol  (or  a-naphthol)  under  like  conditions.  Trichloro- 
quinonedimethylanileuimide,.  which,  according-  to  the  author,  also 
belongs  to  this  class  of  substances,  is  formed  by  the  action  of  tri- 
chloroquinonechlorimide  on  diraethylaniline,  and  from  the  resemblance 
in  its  properties .  to  those-  of  phenol-blue  and  a-naphthol-blue,  the 
author  assumes  that  these  have  an  analogous  constitution  to  that  of 
trichloroquiuonedimethylanilenimide,  namely,  that  they  are  respect- 

.N.CeHj.NAIe, 
ively    benzoquinonedimethylanilenimide,   CeHi^   |  ,    and    a- 

N.CeHi.NMe, 
naphthaquinonedimethylanenilimide,  CioHe^  |  .       On  treat- 

^O 
ing  indophenol  paste  (a-naphthol-blue)  with  hydrochloric  acid  a  dark 
yellow  solution  is  obtained,  which  soon  solidifies  to  a  grey  jelly,  and 
on  agitating  this  with  ether,  a-naphthaquinoue  is  extracted,  whilst 
dimethylparaphenyleuediamine  hydrochloride  remains  in  the  acid  solu- 
tion. Phenol-blue  treated  in  the  same  way  yields  benzoquixnone  and 
dimethylparaphenylenediamine.  A.  K,  M. 

Crystalline  Bases  of  Methyl-violet.  By  H'.' Wiceelhaus  {Ber., 
16,  304-i — 3045). — A  question  of  priority. 

Constitution  of  Methylene-blue.  (Preliminary  notice.)  By  E. 
Erlexmeter  {Ber.,  16,  2857 — 2858). — According  to  the  aiithor's  views 
Bindschedler's  green  has  the  constitution 

NMe2.C6H4.N<^?[->NMe,HCl. 

By  the  action  of  hydrogen  sulphide  on  this,  he  thinks  that  the  com- 
pound NMeo.CeH^.NH.CHo.NMe.CsHi.SH  may  possibly  be  formed, 
which,  by  the  action  of  ferric  chloride,  is  converted  into  methylene- 

—  PIT  — 
blue,  NMe2.C6H4.N<^^  p  tV  ^NMe.     Methylene- white  is  assumed  to 

have  the  constitution  NMej.CsHi.NH.S.CeHi.NMea.  The  author  thinks 
it  improbable  that  the  sulphur-atom  in  methylene-blue  occupies  a 
position  between  two  nitrogen-atoms,  as  assumed  by  Mohlau. 

A.  K.  M. 
Methylene-blue  and  Allied  Dye-stuffs.  By  A.  Bernthsen 
{Ber.,  16,  289G — 2904). — The  close  relation  between  methylene-blue 
and  Laut's  violet  obtained  from  paraphenylenediamine  is  indicated  by 
analytical  results,  and  if  the  formula  CsiH-'oNeSa  be  halved  and  modi- 
fied to  C12H9N3S,  in  accordance  with  the  law  of  even  numbers,  it 
would  seem  probable  that  methylene-blue  is  homologous  with  Laut's 
violet,  and  that  its  formula  is  CieHnNsS,  and  not  CisHigNaS,  as  pre- 
viously supposed  by  the  author.  By  heating  a  mixture  of  diphenyl- 
amine  and  sulphur  (10  :  4)  at  250 — 300°,  hydrogen  sulphide  is  evolved 
and  thiodiplienijlamine,  C12H9NS,  obtained.       This  appears  to   be  the 
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parent  substance  to  the  .above  dye-stuffs,  the  lenco- violet  being  prob- 
ably a  diantidothiodiphenylamine,  and  the  leuco-bhie  a  tetramethijldi- 
amidofhiodiphenylamine.  Thiodiplienylamine  crystallises  from  alcohol 
in  pale  yellow  lustrous  plates  ;  it  is  moderately  soluble  in  cold 
ether,  sparingly  in  cold  alcohol,  glacial  acetic  acid,  and  benzene, 
although  more  readily  when  he,ated.  It  has  no  basic  properties,  melts 
at  180°,  and  .can  be  distilled  almpst  unchanged,  its  boiling  point  being 
about  371° ;  its  vapour- density  (determined  in  nitrogen)  agrees  with 
the  formula  given.  It  is  oxidised  by  exposure  to  air,  its  alcoholic 
solution  assuming  a  red  coloration,  whilst  ferric  chloride  and  bromine 
y.apour  produce  a  green  coloration.  Solid  thiodiphenylamine  is 
coloured  brownish-red  by  nitrous  acid.  It  forms  a  greenish- brown 
solution  with  cold  concentratefl  sulphuric  acid,  from  which  water 
throws  down  a  crystalline  precipitate.  The  following  is  a  character- 
istic and  delicate  reaction  :  the  substance  is  treated  with  a  few  drops 
of  fuming  nitric  acid,  water  added,  and  the  product  boiled  with  acid 
stannous  chloride  solution.  The  tin  is  then  thrown  down  by  means  of 
zinc,  and  an  excess  of  ammonia  added,  when  the  solution  soon  assumes 
an  intense  violet  coloration  from  the  absorption  of  oxygen.  If 
ferric  chloride  is  added  after  removing  the  tin,  a  reddish-violet 
precipitate  is  produced  if  the  solution  is  concentrated,  and  a  violet 
coloration  if  dilute.  Acefi/lthiodiphenijlamme,  C12H8NSAC,  prepared 
by  boiling  thiodiphenylamine  with  excess  of  acetic  anhydride,  is 
sparingly  soluble  in  hot  glacial  acetic  acid,  alcohol,  and  benzene,  and 
crystallises  fi'Om  alcohol  in  thin  glistening  prisms.  It  resembles  thio- 
diphenylamine in  its  behaviour  to  sulphuric  acid,  and  in  giving  the 
above  colour  reaction.  Methylthiodiphenijlamine,  Ci2H8NSMe,  ob- 
tained on  heating  thiodiphenylamine  with  methyl  iodide  and  methyl 
alcohol  at  lUO — 110°,  forms  magnificent  long  prisms,  is  moderately 
soluble  in  cold  alcohol  and  ether,  readily  in  hot  alcohol,  melts  at99"3°, 
and  volatilises  at  higher  temperatures  almost  unchanged.  It  yields  a 
greenish-brown  solution  with  sulphuric  acid,  and  with  nitric  acid  a 
bright  yellow  nitro-derivative  ;  when  this  is  treated  with  stannous 
chloride  and  hydrochloric  acid,  a  product  is  obtained  crystallising  in 
white  needles.  Ethylthiodipheyujlamine,  Ci2H8NSEt,  melts  at  102°, 
and  crystallises  from  hot  alcohol  in  long  thin  white  prisms.      The 

formula  of  thiodiphenylamine  is  probably  C6H4<^_^_>C6H4.      By  the 

oxidation  of  its  methyl-derivative  by  potassium  permanganate,  a  sub- 
stance, CijHiiNSOo,  is  obtained,  which  is  probably  onethyldiphenyl- 
aminesidplione.  It  is  sparingly  soluble  in  alcohol,  ether,  and  glacial 
acetic  acid,  insoluble  in  water;  it  melts  at  about  222°,  has  neither 
basic  nor  acid  properties,  and  is  not  altered  by  boiling  concentrated 
potash,  nor  by  hydrochloric  acid.  On  heating  it  with  concentrated 
sulphuric  acid,  a  blue  solution  is  obtained,  and  on  pouring  this  into 
water,  the  colour  changes  to  brownish-violet. 

The  close  relationship  of  thiodiphenylamine  to  Laut's  violet  and  to 
methylene-blue  is  indicated  by  the  following  considerations  :  Thio- 
diphenylamine is  very  readily  acted  on  by  nitric  acid,  with  formation 
of  a  dinitro-derivative,  soluble  in  alkalis  and  in  strong  ammonia.  On 
treating  the  nitro-derivative  with  acid  stannous  chloride  solution,  a 
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colourless  liquid  is  obtained  containing  the  tin  double  salt  of  a  lenco- 
base,  and  by  the  oxidation  of  this  a  violet  dye-stuff  is  produced  which 
bears  a  very  close  resemblance  to  Laut's  violet.  Instead  of  treating' 
diphenylamine  vi^ith  sulphur,  and  subsequently  introducing  amido- 
groups,  experiments  are  being  made  with  the  view  to  obtain  violet 
and  blue  dye-stufTs  by  the  introduction  of  sulphur  into  amidodiphenyl- 
amines.  On  reducing  a  slightly  acid  solution  of  dimethylphenylene- 
green,  CieHigNs,  by  hydrogen  sulphide  to  tetramethyldiamidodiphenijl- 
amine,  and  then  oxidising  by  means  of  ferric  chloride,  a  green 
coloration  is  at  first  produced,  but  soon  changes  to  blue-green  with 
separation  of  sulphur,  and  finally  to  blue,  the  product  containing 
methylene-blue.  A.  K.  M. 

Preparation  of  Phenylhydrazine.       By  V.  Meter  and  M.  T. 

Lecco  (Ber.,  16,  2976). — Phenylhydrazine  hydrochloride  is  easily 
obtained  by  the  action  of  stannous  chloride  and  hydrochloric  acid  on 
diazobenzene  chloride,  PhN !  N.Cl  -f  3HC1  +  2"SnCl2  =  2SnCli  -f 
NHPh.NH2.  It  may  be  obtained  direct  from  aniline  by  dissolving 
10  grams  aniline  in  200  grams  concentrated  hydrochloric  acid,  and 
slowly  adding  to  the  cooled  solution  7'5  grams  sodium  nitrite  dissolved 
in  50  c.c.  water,  and  afterwards  45  grams  stannous  chloride  dissolved 
in  415  grams  concentrated  hydrochloric  acid.  The  reaction  takes  place 
at  once,  and  a  white  crystalline  mass  of  the  salt  is  obtained.  By 
decomposing  this  with  alkali  and  exhausting  with  ether  the  pure  base 
may  be  obtained  in  the  crystalline  state.  A.  B. 

Action  of  Aldehydes  on  Phenols.  (I.)  By  A.  Michael  (Amer. 
Chein.  J.,  5,  3.j9 — 349). — Benzaldehyde  and  resorcinol  may  be  heated 
together  in  closed  vessels  for  days  without  any  reaction  occurring; 
heated  in  sealed  tubes  at  200°  a  resinous  substance  is  formed.  In  the 
presence  of  acids,  on  the  contrary,  the  substances  react  with  great 
readiness.  The  addition  of  one  drop  of  hydrochloric  acid  to  a  solution 
of  1  gram  resorcinol  and  1  gram  benzaldehyde  in  3  grams  absolute 
alcohol  causes  the  temperature  to  rise  to  55 — 60°,  and  a  crystalline 
deposit  is  formed.  The  filtered  alcoholic  liquid  is  poured  into  water, 
when  a  white  resin  is  precipitated ;  this  cannot  be  crystallised,  and 
assumes  a  reddish  tinge  if  dried  in  a  current  of  carbonic  anhydride  ; 
analysis  gave  numbers  agreeing  with  the  formula  C26II00O4.  It  is 
readily  soluble  in  alcohol,  benzene,  ether,  and  glacial  acetic  acid,  and 
also  in  alkalis.  It  melts  at  about  330°  with  decomposition.  The 
acetyl-derivative,  C26H16O4AC4,  which  is  white  and  amorphous,  is  some- 
what less  soluble  than  the  resin.  The  crystalline  deposit  mentioned 
above  is  formed  by  the  action  of  acids  on  the  resin  ;  it  is  best  pre- 
pared by  heating  5  parts  of  benzaldehyde  and  10  parts  of  resorcinol 
in  20  parts  of  water  on  the  water-bath,  and  then  adding  a  few  cubic 
centimeters  of  very  dilute  hydrochloric  acid.  It  consists  of  two  sub- 
stances, one  crystallising  in  square  plates,  the  other  in  needles.  The 
former,  which  is  separated  by  extracting  the  deposit  with  alcohol,  has 
the  formula  C..6H20O4  +  4H2O,  melts  with  decomposition  at  above 
330°,  is  moderately  soluble  in  hot,  sparingly  soluble  in  cold  alcohol, 
insoluble  in  water  and  ether.     It  dissolves  in  alkalis,  and  is  reprecipi- 
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tated  by  acids  in  the  amorphous  form.  On  fusion  with  potash 
it  yields  resorcinol  and  benzoic  acid.     The  acetyl-derivative, 

C,6H,604A^4, 

crystallises  in  obliquely  truncated,  translucent  prisms,  insoluble  in 
cold,  sparingly  soluble  in  hot  alcohol.  The  second  substance  obtained 
by  the  action  of  acids  on  the  re.sin  is  only  obtained  in  small  quantity ; 
it  crystallises  in  needles,  and  is  only  very  slightly  soluble  in  hot 
alcohol.  The  conversion  of  resorcinol  and  benzaldehyde  into  a  resin 
is  effected  also  by  small  quantities  of  other  acids,  such  as  sulphuric, 
phosphoric,  acetic,  oxalic  acids,  &c.,  also  by  the  fixed  alkalis  and 
potassium  carbonate.  A.  J.  G. 

Action  of  Aldehydes  on  Phenols.  (II.)  By  A.  Michael  and 
A.  M.  COMEY  (Amer.  Cliem.  J.,  5,  349—353). — The  addition  of  a 
drop  of  hydrcchloric  acid  to  a  mixture  of  acetaldehyde  and  orcinol  at 
100°  causes  an  abundant  precipitate  of  small  round  plates  of  a  sub- 
stance of  the  formula  C1SH00O4.  It  is  insoluble  in  the  ordinary  organic 
solvents,  but  is  soluble  in  alkalis,  the  solution  rapidly  oxidising  on 
exposure  to  air.  Resorcinol  gives  a  similar  substance,  which  could 
not,  however,  be  obtained  in  a  state  fit  for  analysis. 

Five  parts  of  chloral  hvdrate,  10  parts  resorcinol,  and  40  parts  of 
water  were  heated  for  12 — 24  hours  in  a  flask  provided  with  a  reflux 
condenser;  a  crystalline  product  separates  which,  after  purification, 
forms  fine  yellowish  needles  of  the  formula  CgHeOg,  somewhat  soluble 
in  hot  water,  readily  soluble  in  hot  alcohol  and  acetic  acid.  Its  solu- 
tion in  concentrated  sulphuric  acid  assumes  a  fine  blue  colour  on 
exposure  to  air.  Potassium  pei'manganate  completely  oxidises  it  to 
carbonic  anhydride.  The  acetyl-derivative,  CgHiOsAco,  forms  wliite 
prismatic  crystals  melting  at  120°.  The  benzoyl-derivative,  CgHiOsBzz, 
is  obtained  in  small  crystals  of  a  slight  pinkish  tint  melting  at  165°. 
Chloral  hydrate  and  orcinol  yield  a  similar  compound  melting  at  250°, 
whose  acetyl-derivative  melts  at  150°.  A.  J.  Gr. 

Action  of  Bromacetophenone  on  Ethyl  Sodacetoacetate.  By 
C.  Paal  {Ber.,  16,  2865 — 2869). — By  the  action  of  bromacetophenone 
on  ethyl  sodacetoacetate  in  alcoholic  solution,  sodium  bromide  sepa- 
rates, and  in  a  few  minutes  the  reaction  is  complete  : — 

CHA^Na.COOEt  +  CH^Br.COPh  =  CH,B^.CHA^.COOEt  +  NaBr. 

The  product  is  diluted  with  water,  the  oil  which  separates  taken  up 
with  ether,  the  solution  dried  with  calcium  chloride  and  evaporated. 
The  heavy,  slightly  reddish-brown  coloured  oil  obtained  {ethyl  aceto- 
phenoneacetoacetate)  is  almost  insoluble  in  water ;  it  is  decomposed  by 
distillation,  even  under  diminished  pressure.  In  order  to  prepare 
acetophenoneacetoacetic  acid,  CH,Bz.CHAc.COOH,  its  ethyl-deriva- 
tive is  treated  with  rather  more  than  the  calculated  quantity  of  a 
2  per  cent,  aqueous  potash  solution  for  some  hours  with  repeated 
ao-itation ;  it  is  then  filtered  into  dilute  sulphuric  acid,  when  the  liquid 
at  first  becomes  milky,  the  liberated  acid  however  soon  becoming 
crystalline.     This  is  exti-acted  with  ether,   the  solution    evaporated, 
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and  the  crystalline  mass  washed  with  ether  to  remove  adhering  oil. 
li  is  of  a  pure  white,  but  rapidly  becomes  yellow,  dissolves  in  alkalis 
with  a  yellow  colour,  and  on  warming  the  solution  an  oil  separates ; 
but  from  a  cold  solution  the  acid  can  be  reprecipitated  unchanged  by 
mineral  acids.  It  melts  at  about  130 — 140°,  heat  decomposing  it  into 
carbonic  anhydride  and  an  oil.  Owing  to  the  readiness  with  which 
it  is  decomposed,  this  acid  has  not  been  obtained  pure  enough  for 
analysis  ;  after  two  crystallisations  from  ether  the  oil  already  men- 
tioned alone  remains.     This  oil  is  acetophenoneacetone, 

CH3.CO.CH3.CH2.COPh, 

and  can  be  obtained  in  larger  quantities  by  heating  acetophenoneacetic 
acid  with  absolute  alcohol,  when  carbonic  anhydride  is  abundantly 
evolved.  Acetophenoneacetone  is  a  yellowish  oil,  heavier  than  water, 
in  which  it  is  sparingly  soluble  in  the  cold,  somewhat  moi'e  readily 
when  heated  ;  it  is  insoluble  in  alkalis.  By  distillation  under  di- 
minished pressure,  water  is  given  off,  an  oil  of  penetrating  odour 
passing  over,  whilst  a  portion  of  the  diketone  is  entirely  decomposed. 
The  author  has  not  succeeded  in  obtaining  a  di-isouitroso-derivative 
by  means  of  Meyer's  hydroxy lamine  reaction.  The  mon-isonitroso- 
derivative, 

CMe(NOH).CH2.CH2.COPh  or  CH,.C0.CH;.CH2.CPh  I  NOH, 

is  obtained  on  mixing  the  calculated  quantities  of  hydroxylamine, 
diketone,  and  sodium  carbonate  in  dilute  alcoholic  solution,  when  it 
soon  separates  in  small  crystals.  It  forms  long  white  lustrous  needles 
melting  at  122 — ^123°,  and  soluble  in  acids  and  in  alkali.  When 
ethyl  acetophenoneacetoacetate  is  added  to  boiling  alcoholic  potash, 
the  mixture  boiled  for  a  short  time,  poured  into  water  and  dilute  sul- 
phuric acid  added,  an  acid,  C-i-JiwO^,  is  precipitated  in  yellowish  flakes  ; 
this  crystallises  from  dilute  alcohol  in  clusters  of  long  needles  melting 
at  114 — 115°.  Its  formation  is  explained  thus: — CuHieOi  +  KOH 
=  Ci.HgO.K  +  C2H50H  +  HoO.  A.  K.  M. 

Substituted  Benzoic  Acids.  By  H.  HObner  {Annalen,  222, 
166 — 2U3).  Part  II. — This  paper  is  a  continuation,  in  conjunction 
with  other  investigators,  of  Part  I,  already  abstracted  (this  vol.,  314). 

V.  Metabromometanitrobenzoic  Acid  and  its  Derivatives. 
By  F.  Hesemann  and  L.  Kochler. — Metamidometanitrobenzoic  acid 
is  dissolved  in  glacial  acetic  acid,  aqueous  hydrobromic  acid  (sp.  gr. 
1'49)  added,  the  cold  mixture  saturated  with  nitrous  anhydride,  and 
the  whole  then  heated  until  nitrogen  ceases  to  be  evolved.  The  crude 
acid  is  purified  by  means  of  its  ciystalline  barium  salt.  Metabromo- 
metanitrobenzoic acid  crystallises  in  needles  or  plates  melting  at  161°. 
It  is  easily  soluble  in  alcohol,  ether,  and  glacial  acetic  acid,  more 
sparingly  in  benzene,  carbon  bisulphide,  and  chloroform,  very 
sparingly  in  water.  The  potassmvi  salt,  C7H3BrN04K  +  ^HjO,  crys- 
tallises in  long,  yellowish,  glistening  needles  :  the  harium.  salt, 
(C7H3BrN04)oBa  +  S-^-HoO,  in  colourless  needles  easily  soluble  in 
boiling,  sparingly  so  in  cold  water:  the  calcium  salt,  (C7H3BrN04)>Ca 
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+  HoO,  in  colonrless  prisms  :  tlie  magnesium  salt  in  colourless  needles 
with  1  mol.  H2O :  the  zinc  salt  in  small  colourless  needles  with 
4^H20  :  the  cadmium  salt  in  colourless  needles  with  4IH2O  :  the 
strontium  salt  in  colourless  anhydi'ous  needles  :  the  anhydrous  silver 
salt  forms  a  white  precipitate  very  sparingly  soluble  in  boiling  water, 
from  which  it  crystallises  in  long  colourless  needles :  the  lead  salt 
forms  a  white  precipitate. 

Mefabromomefamidobenzoic  acid  was  obtained  by  the  reduction  of 
the  nitro-acid  with  tin  and  hydrochloric  acid.  It  is  thus  obtained  in 
the  form  of  its  hydrochloride,  from  which  the  free  acid  is  liberated 
by  sodium  acetate.  It  crystallises  in  needles  melting  at  215°,  easily 
soluble  in  alcohol,  sparingly  in  benzene,  almost  insoluble  in  water. 
The  metallic  salts  crystallise  with  difficulty ;  those  formed  with  acids 
easily.  The  hydrochloride,  C7H6BrN02,HCl,  crystallises  in  prisms 
easily  soluble  in  boiling  water  :  the  sulphate,  (C7H6BrN02)2,H2S04, 
in  prisms  which  are  decomposed  by  water.  The  barium  salt  crystal- 
lises with  4H2O  ;  the  calcium  salt  with  S^HjO  ;  the  silver  salt  forms 
an  almost  insoluble  crystalline  precipitate.  Bimetabromobenzoic  acid 
was  obtained  from  the  bromamido-acid  by  means  of  the  diazo-reaction. 
It  is  easily  soluble  in  alcohol  and  glacial  acetic  acid,  sparingly  in 
benzene  and  boiling  water ;  crystallises  in  flakes  and  melts  at  213 — 
214°.  The  barium  salt  crystallises  in  colourless  needles  with  4H2O  ; 
the  calcium  salt  with  SHoO ;  the  cadmium  salt  with  4H2O  ;  and  the 
lead  salt  forms  an  insoluble  white  precipitate. 

Diriietabromortlionitrobenzoic  acid, 

C6H2Br2(N02).COOH  [COOH  :  Br  :  Br  :  NO2  =  1  :  3  :  5  :  2], 

was  obtained  by  gradually  adding  the  dibromo-acid  to  about  10  times 
its  weight  of  warm  fuming  nitric  acid  (sp.  gr.  r53).  It  crystallises 
in  long  colourless  needles,  sparingly  soluble  in  boiling  water,  benzene, 
and  glacial  acetic  acid  ;  easily  in  ether  and  boiling  alcohol.  It  melts 
at  2.33 — 234",  and  sublimes  unchanged.  The  barium  salt  crystallises 
with  4H2O  ;  the  potassium  and  calcium  salts  yield  anhydrous  crystals; 
the  lead  and  silver  salts  almost  insoluble  white  precipitates. 

Bimetabromorthamidobenzoic  acid,  obtained  by  the  reduction  of  the 
nitro-acid  with  tin  and  hydrochloric  acid,  crystallises  in  colourless 
needles  soluble  in  glacial  acetic  acid,  hot  concentrated  hydrochloric 
acid,  and  boiling  alcohol ;  almost  insoluble  in  water  ;  it  melts  at  225°. 
The  barium  and  calcium  salts  crystallise  with  4H2O  ;  the  copper  salt 
forms  a  light  green  crystalline  precipitate  :  the  alkaline  salts  crystallise 
from  water  with  difficulty,  more  easily  from  alcohol.  The  ortho- 
position  of  the  amido-  and  nitro- gi^oups  in  these  two  acids  was  proved 
by  the  reduction  of  the  amido-acid  with  sodium-amalgam.  The 
orthamidobenzoic  acid,  melting  at  143 — 144°,  obtained,  was  converted 
into  salicylic  acid  by  the  diazo-reaction. 

VI.  Parabromobenzoic  and  Parachlorobenzoic  Acids  and 
their  Derivatives. 

Parabromometanitrobenzoic  Acid.  By  J.  W.  Raveill. — This 
acid,  obtained  by  adding  pure  parabromobenzoic  acid,  melting  at  248°, 
to  slightlv  warmed  fuming  nitric  acid,  crystallises  in  long  colourless 
needles  easily  soluble  in  alcohol  and  boiling  water,   sparingly  so  in 
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cold  water :  it  melts  at  199°.  Parahromometam.idohenzoic  acirl  was 
prepared  by  the  reduction  of  the  nitro-aeid  with  tin  and  hydrochloric 
acid.  It  forms  small  colourless  needles  which  become  reddish  when 
exposed  to  the  light.  It  fuses  at  225"  and  sublimes  unchanged. 
Burghard  has  examined  the  following  compounds  of  this  acid.  Para- 
hromomefamidobenzoic  acid  hydrochloride  forms  colourless  needles 
which  become  discoloured  hy  exposure  to  light ;  the  sulphate, 
(C7H6BrN02)2,H2S04,  crystallises  in  needles ;  the  nitrate  in  flat 
prisms :  all  three  compounds  are  decomposed  by  water.  The  copper 
salt  forms  a  green,  the  lead  salt  a  white  insoluble  powder.  Metamido- 
benzoic  acid,  melting  at  174°,  was  obtained  by  the  action  of  sodium- 
amalgam  on  the  bromo-amido-acid,  thus  proving  the  meta-position  of 
the  nitro-  and  amido-groups.  Parachlorometanitrobenzoic  acid,  meltino- 
at  179 — 180°  (Hiibner  and  Biedermann,  Annalen,  147,  257),  has  been 
re-examined.  Its  calcium  salt,  (C7H3ClN04)2Ca  +  S^H.^O,  forms 
yellowish  needles  which  effloresce  in  the  air :  the  sodium  salt, 
CvHaCllS'OiNa  -f  (?)HoO,  crystallises  in  long  yellowish  needles  easily 
soluble  in  water,  sparingly  in  alcohol.  The  ethyl  salt  was  obtained 
by  acting  on  parachlorometanitrobenzoyl  chloride  (prepared  by  treat- 
ing the  acid  with  phosphoric  chloride  at  120°)  with  alcohol.  It  forms 
long  yellow  needles  easily  soluble  in  alcohol,  benzene,  and  glacial  acetic 
acid,  very  sparingly  so  in  water,  and  melting  at  59°.  Parachlorometa- 
nitrohenzanilide  is  produced  by  acting  on  the  benzoyl  chloride  with 
aniline.  It  crystallises  in  shining  prisms,  easily  soluble  in  alcohol, 
benzene,  and  glacial  acetic  acid,  almost  insoluble  in  water.  It  melts 
at  131°.  By  reducing  the  nitro-acid  with  tin  and  hydrochloric  acid, 
it  yields  the  amido-acid,  which  is  further  reduced  to  metamidobenzoic 
acid  by  the  action  of  sodium-amalgam. 

Parabromometabromobenzoic  Acid.  By  Buughard  and  Beut- 
NAGEL. — This  acid  was  obtained  by  diazotising  parabroniometamido- 
benzoic  acid  and  decomposing  the  resulting  compound  with  hydro- 
bromic  acid.  It  forms  colourless  needles  or  plates,  easily  soluble  in 
alcohol,  sparingly  in  water,  and  melts  at  229 — 230°.  The  barium  and 
strontium  salts  both  crystallise  in  needles  with  4H2O  :  the  copper  salt 
is  precipitated  from  solution  as  an  insoluble  light-green  powder:  the 
silver  salt  first  separates  in  a  gelatinous  form,  becoming  afterwards 
flocculent :  the  lead  salt  is  pale  yellow,  the  zinc  salt  a  white  powder  : 
the  potassium  salt  forms  a  very  soluble  crystalline  mass.  The  efJiylic 
salt  crystallises  from  chloroform  in  long  needles  melting  at  38- — 38'5°. 
Dibromobenzamide  was  prepared  from  the  acid  chloride  by  treatment 
with  aniline.     It  crystallises  in  small  needles  melting  at  lol"o°. 

Parametadibromorthonitrobenzoic  Acid.  By  E.  F.  Smith. — 
Prepared  by  dissolving  the  dibromo-acid  in  fuming  nitric  acid  heated 
to  100°.  It  is  easily  soluble  in  boiling  water  and  in  al(;ohol,  crys- 
tallises in  colourless  needles,  melts  at  162°,  and  sublimes  under 
partial  decomposition.  The  barirtm  salt  crystallises  with  1  mol.  HoO  : 
the  calciiim  salt  with  S^^HjO  :  the  sodium  and  potassium  salts  give 
easily  soluble,  the  m,acjnesium  salt  sparingly  soluble  anhydrous  crys- 
tals :  the  ammonium  salt  forms  colourless  needles :  lead,  capper,  iron,, 
and  silver  salts  yield  respectively  white,  green,  yellow,  and  white  pre- 
cipitates.      Parametadibromorthamidobenzoic    acid,    obtained    by    the 
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reduction  of  the  nitro-acid,  is  very  sparingly  soluble  in  water,  more 
easily  in  alcohol,  from  which  it  crystallises  in  colourless  needles 
melting  at  225".  The  lanum  salt  crystallises  with  4H2O  ;  the 
strontmm  salt  with  2H2O ;  the  calcium  salt  with  4-|H20  :  cojjper  salts 
yield  a  yellow  precipitate  ;  lead  salts  a  white  precipitate  ;  and  silver 
salts  a  white  precipitate  which  is  decomposed  by  boiling  water :  the 
sodium  salt  yields  very  soluble  scales.  The  ortho-position  of  the 
nilro-  and  amido-groups  in  these  acids  was  proved  by  M.  Ulrich  by 
converting  them  successively  into  orthamidobenzoic  acid  and  salicylic 
acid.     Their  constitution  is  therefore — 

COOH:Br:Br:   i^^^  =  1  :  3  :  4  :  6,  or  less  probably  =  1 :  3  :  4 :  2. 

VII.  Orthochlorobenzoic  Acid  and  its  Derivatives.     By  F. 

WiLKENS  and  G.  Rack. — Orthoclilorohenzanilide  (Kekule,  Annalen, 
117  157)  melts  at  114°.  Dissolved  in  cold  fuming  nitric  acid  it 
yields  orthochlorohenzoparanitra)dl!de,  0^11401. CO. NH.C6H4.NO2-  The 
latter  crystallises  in  yellow  needles  soluble  in  alcohol,  benzene,  and 
glacial  acetic  acid,  but  insoluble  in  water,  and  melts  at  180°.  Heated 
with  alcoholic  potash,  it  yields  paranitraniline  and  orthochlorobenzoic 
acid.  In  the  process  of  nitration,  a  small  quantity  of  the  ortho- 
nitranilide  appears  always  to  accompany  the  para-body.  Orthochloro- 
metanitrobenzoic  acid  was  obtained  by  Hiibner_  (Ber.,  6,  175)  by 
addino-  orthochlorobenzoic  acid  to  about  five  times  its  weight  of 
fumino-  nitric  acid  and  heating  gently  until  the  former  was  dissolved. 
Rack  has  carefully  investigated  this  reaction,  but  could  find  no  trace 
of  an  isomeric  acid  :  small  quantities  of  a  chlorodinitrohenzoic  acid 
crystallising  in  colourless  needles  easily  soluble  in  water,  alcohol,  and. 
ether  and  petroleum,  melting  at  238°,  were  however  obtained.  The 
ammonium  salt  of  orthochlorometanitrobenzoic  acid  crystallises  in 
easily  soluble  anhydrous  plates ;  the  sodium  salt  in  soluble  needles  ; 
the  barium  salt  in  yellow  needles  with  SHjO  ;  the  strontium  salt  with 
4IH2O  ;  the  zinc  salt  in  long  easily  soluble  needles  with  5IH2O ;  the 
cadmium  salt  with  5H2O  ;  the  lead  salt  yields  anhydrous  yellow 
needles;  the  copper  salt  sparingly  soluble  blue  needles.  The  follow- 
ing new  salts  of  the  orthochlorometamidobenzoic  acid,  obtained  by 
the  reduction  of  the  nitro-acid,  have  been  examined  : — A  dark-green 
hasic  coffer  salt,  (C7H5ClN02Cu)20 ;  the  lead  salt  crystallises  in 
brownish  needles  with  1^H20  ;  the  barium  salt  could  not  be  obtained 
in  a  crystalline  form.  The  hi/drochloride  forms  small  needles  easily 
soluble  in  water :  the  acid  sulphate  forms  large  colourless  needles,  and 
suffers  slio"ht  decomposition  on  solution :  the  nitrate  crystallises  in 
reddish  easily  soluble  needles.  With  sodium-amalgam,  this  acid 
yields  metamidobenzoic  acid.  The  nitro-group  must  therefore  be  in 
the  meto-position  to  the  carboxylic-group,  and  the  constitution  be 
COOH  :  CI  :  NO2  =  1  :  2  :  5  or,  less  probably  =  1:2:3. 

Ortliochlorometacldorobenzoic  acid  was  obtained  from  the  chlor- 
amido-acid  by  means  of  the  diazo-reaction.  It  crystallises  in  colour- 
less needles  melting  at  150",  and  is  soluble  in  1176  parts  of  water  at 
14''  more  soluble  in  boiling  water.  The  bariuvi  salt  yields  efflorescent 
and  easily  soluble  needles   with  3H2O  ;  the  calcium  salt   colourless 
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needles  with  SHoO :  the  lead  salt  forms  a  white  precipitate.  Ortho- 
metacliiorobenzauilide  crystallises  from  benzene  in  large  prisms 
melting  at  240'.  L.  T.  T. 

jg-Phenyltribromopropionic  Acid.  By  L.  P.  Kinnicutt  and 
G.  M.  Palmer  (Amer.  C/ieni.  J.,  5,  583 — 587). — |S-phenyltribromo- 
propionic  acid  is  prepared  by  the  action  of  dry  bromine  on  |3-raono- 
bromocinnamic  acid  ;  it  is  crystalline,  melts  at  151°,  and  is  soluble  in 
alcohol,  ether,  carbon  bisulphide,  chloroform,  and  benzene.  (According 
to  Glaser,  Annalen,  143,  339,  /3-broraoeinnamic  acid  melts  whilst 
absorbing  bromine,  and  the  liquid  acid  thus  formed  solidifies  after 
some  days,  and  then  melts  at  45 — 48".  The  authors  cannot  confirm 
this  statement.)  When  boiled  with  water,  /3-phenyltribromopropionic 
acid  yields  dibromostyrene,  a-monobromocinuamic  acid,  and  a  crystal- 
line acid  of  the  formula  CaH^BroOa,  melting  at  184°,  readily  soluble  in 
water,  alcohol,  and  ether,  soluble  in  chloroform,  sparingly  soluble  in 
cai'bon  bisulphide  and  benzene ;  it  is  probably  phenyldibromolactic 
acid. 

Dibromostyrene,  on  exposure  to  bromine-vapour,  is  converted  into 
a  thick  viscous  oil  of  the  formula  C8HsBr4.  This  is  soluble  in  alcohol, 
ether,  and  carbon  bisulphide,  and  is  readily  decomposed  by  heat. 

A.  J.  G. 

Substituted.  Aromatic  (S-Lactones  and  Derivatives  of  Cin- 
namic  Acid.  By  A.  Basler  (Ber.,  16,  3001— 3007).— This  is  an 
account  of  the  para-derivatives  of  nitrocinnamic  acid,  the  ortho- 
derivatives  of  which  have  been  prepared  by  A.  Einhorn  (Abstr.,  1884, 
65).     Paranitrophenyl-ii-hromopropionic  acid, 

.CrfH,(NO0.CHBr.CH2.COOH, 

is  not  obtained  direct  fi'om  paranitrocinnamic  acid,  as  is  the  ortho- 
acid,  but  by  the  action  of  5  parts  hydrobromic  acid  dissolved  in  glacial 
acetic  acid  at  0°,  on  the  dry  ether,  subsequently  heating  it  for  two  or 
three  hours  in  a  sealed  tube  at  100°.  The  acid  crystallises  out  and 
is  purified  by  recrystallisation  from  alcohol  or  acetone.  It  forms 
white  cubical  crystals,  melting  with  decomposition  at  170 — 172°,  dis- 
solves in  the  above-mentioned  solvents,  but  is  nearly  insoluble  in 
other  ordinary  solvents,  and  is  decomposed  by  water.  Concentrated 
sulphuric  acid  dissolves  it  in  the  cold,  and  decomposes  it  on  heating. 
Boiled  with  dilute  sulphuric  acid  (1  to  4),  it  yields  paranitrocinnamic 
acid  by  separation  of  water  from  intermediately  formed  paranitro- 
phenyllactic  acid.  When  boiled  with  water,  it  yields  27"5  per  cent, 
paranitrosostyrene  and  72  per  cent,  paranitrophenyllactic  acid.  With 
sodium  carbonate  in  the  cold,  the  reaction  is  precisely  similar  to  that 
of  the  ortho-acid  (Abstr.,  1884,  65),  but  with  boiling  sodium  carbo- 
nate it  yielded  29  per  cent,  nitrosostyrene  and  65  per  cent,  paranitro- 
phenyl-/J  lactic  acid.  The  ethijl  derivative  is  very  stable,  but  on 
prolonged  boiling  with  soda  or  water  yields  paranitrocinnamic 
acid,  without  any  nitrosostyrene  or  the  expected  nitrophenyllactic 
acid. 
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^-Lactone  of  paranitropJienyllactic  acid,  C6H4(N02).CH-^_q^>CO, 

is  obtained  by  the  action  of  sodium  carbonate  in  the  cold  as  described 
by  Einhoi-n  for  the  ovtho-compound.  It  crystallises  from  absolute 
alcohol  in  needles,  melting  at  91 '9^,  and  is  soluble  in  hot  benzene, 
alcohol,  and  ether.  The  following  reactions  are  proof  of  its  being  n. 
/3-lactone  : — 1st.  On  heating  it  slightly  above  the  melting  point,  it 
forms  paranitrostyrene  with  evolution  of  carbonic  anhydride.  2nd. 
With  hydrobromic  acid  in  glacial  acetic  acid,  the  original  acid  is 
regenerated.  3rd.  With  water  or  alkali  the  corresponding  or  hydroxy- 
acid  is  formed,  which  may  be  converted  into  the  original  acid  by- 
treatment  with  hydrobromic  acid  at  160°.     4th.  The  hydroxy-acid, 

C6H4(N02).CH(OH).CH,.COOH, 

is  identical  with  the  oxidation-product  of  the  substance  formed  by 
the  condensation  of  paranitrobenzaldehyde  and  aldehyde,  melting  at 
129—131°. 

Paranitrostyrene,  CeHjfNOO.CH  '.  CH.,  obtained  by  heating  the 
lactone,  crystallises  from  hot  light  petroleum  in  yellow  prisms,  melting 
at  29°,  which  smell  of  cinnamic  alcohol,  and  by  further  application  of 
heat  or  in  time,  are  converted  into  a  polymeric  insoluble  form.  It  is 
decomposed  by  distillation. 

Paranitrostyrene  dibromide,  C6H4(N02).CHBr.CH2Br,  is  formed 
from  the  above  by  the  action  of  bromine.  It  is  crystalline,  melting  at 
72 — 73°,  and  is  soluble  in  hot  benzene,  alcohol,  and  ether.  Paranitro- 
plienyl- ^-lactic  acid,  aH4(N02).CH(OH).CH2.COOH,  is  obtained  as 
mentioned  above  by  heating  the  lactone  with  20  times  its  volume  of 
water.  On  evaporation,  the  acid  crystallises  out  without  water  of 
crystallisation,  melting  at  130 — 132°,  and  is  barely  soluble  in  cold 
water,  ether,  or  benzene,  but  soluble  in  hot  water,  alcohol,  ether,  and 
light  petroleum.  Unlike  the  lactones,  it  is  very  stable.  With  dilute 
sulphuric  acid,  it  behaves  as  does  the  ortho-acid ;  with  calcium  and 
silver,  it  forms  crystalline  soluble  salts.  The  ethyl  and  methyl  deri- 
vatives melt  at  45°  and  72 — 74°  respectively.  The  action  of  ammo- 
nia, &c.,  on  the  /3-lactones  is  under  investigation.  A.  B. 

Phenylglycidic  Acid.  By  J.  Plochl  {Ber.,  16,  2815—2825).— 
When  benzaldohyde  and  hippuric  acid  are  heated  with  excess  of 
acetic  anhydride,  a  condensation- product  is  produced,  and  may  be 
purified  by  recrystallisation  from  hot  alcohol.  It  melts  at  164 — 165°, 
has  a  feebly  alkaline  reaction,  is  insoluble  in  water,  sparingly  soluble 
in  ether,  more  readily  in  hot  alcohol,  from  which  it  crystallises  in 
yellow  needles.     Its  formation  may  be  represented  thus : 

Ph.CHO  +  COOH.CH.,.NHB^  +  A^.O^  CgHiaOaN  +  2AB0H, 
and  2C16H13O3N  +  Ac,0  =  C32H01O5N2  +  2AcOH. 

PhCH        _ 

It  is  the  anhydride  of  benzoylimidocinnamic  acid,  |      \NBz, 

COOH.CH/ 
into  which  it  may  be   converted  by  heating  with  miner-al  acids  until 
the  yellow  colour  has  disappeared.     By  saponification  with  alkalis,  a 
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portion  of  the  acid  is  decomposed  and  the  yield  considerably  dimi- 
nished. Benzoylimidocinnamic  acid  crystallises  in  monocliuic  needles 
resembling  those  of  hippuric  acid  ;  it  melts  at  225°  with  decom- 
position, is  almost  insoluble  in  water,  readily  soluble  in  ether  and 
alcohol.  That  this  substance  has  the  above  constitution  and  nob  that 
of  benzoylamidoeinnamic  acid,  CHPh  !  C(NHBz).COOH,  is  indicated 
by  its  properties.  It  yields  no  additiou-compound  with  hydrobromic 
acid,  and  is  not  converted  into  a  nitroso-derivative  by  nitrous  acid. 
Heated  with  diJute  hydrochloric  acid  at  120°  in  a  sealed  tube,  ammon- 
ium chloride,  benzoic  acid,  a  new  acid  of  the  formula  CgHgOg,  and  a 
substance  (probably  a  polymeric  phenyl  ethylene  oxide)  insoluble  in 
sodium  cai'bonate  solution  are  formed,  the  latter  crystallising-  in  glis- 
tening flat  needles  melting  at  171°.  The  benzoic  acid  is  separated 
from  the  oxy-acid  by  fractional  precipitation  from  the  alkaline  solution, 
the  acid  CgHaOs  being  precipitated  last  as  an  oil.  The  same  acid  is 
also  obtained  if  benzoylimidocinnamic  acid  is  boiled  with  alkalis  as 
long  as  ammonia  is  evolved.  It  is  a  strong  acid,  very  sparingly 
soluble  even  in  hot  water,  readily  in  ether  and  alcohol,  and  crys- 
tallises from  chloroform  in  lustrous  scales  melting  at  154 — 155°,  with 
evolution  of  carbonic  anhydride ;  its  alcoholic  solution  gives  an 
intense  green  coloration  with  ferric  chloride.  Its  constitution  is 
Ph.CH 

I       yO.     This,    however,    is   the   same   as  tliat  assigned  by 
COOHCH^ 

Erlenmeyer  to  .Glaser's  phenyloxyacrylic  acid  (Annalen,  147,  100; 
Ber.,  13,  300),  a  body  of  very  different  properties  to  the  above.  Since 
epichlorbydrin  can  be  obtained  from  both  dichlorhydrins,  and  glycidic 
acid  from  both  a-  and  /3-chlorolactic  acids,  the  two  phenylbromolactic 
acids  might  be  expected  to  yield  the  same  phenylglycidic  acid,  unless 
in  the  splitting  off  of  the  hydrobromic  acid  the  bromine  should  com- 
bine with  the  hydrogen-atom  directly  united  to  the  carbon,  in  which 
case  hydroxycinnamic  acids  would  be  formed. 

PhCH.OH  PH.CHBr 

I.  I  or  I  +  KOH  = 

COOH.CHBr  COOK.CH.OH 

Phi.CH 

I     >0  +  KBr  +  H2O. 
COOK.CH^ 

II.     CHPh(OH).CHBr.COOK  +  KOH  = 

CPh(OH)  :  CH.COOK  +  KBr  +  11,0. 

III.     CHPhBr,CH(OH).COOK  -t-  KOH  = 

CHPh  :  U(OH).COOK  +  KBr  +  H^O. 

On  treating  phenyl-(3-bromolactic  acid  with  alcoholic  potash,  the 
chief  product  is  resinous,  but  the  potassium  salts  of  two  acids  are  also 
produced,  neither  of  which  is  identical  with  Glaser's  phenyloxyacrylic 
acid.  The  one  salt  is  decomposed  by  mineral  acids,  yielding  phenyl- 
ethaldehyde  and  stycerinic  acid,  whilst  the  other  yields  a  stable  acid 
melting  at  154 — loo*^,  and  identical  with  the  author's  phenylglycidic 

VOfi.    XLVI.  2   s 
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acid.  This  acid  cannot  be  obtained  from  plienyl-a-broraolactic  acid, 
either  by  means  of  alcoholic  or  of  aqueous  alkalis.  The  experiments 
,show  that  whilst  phenyl-/3-bromolactic  acid  is  decomposed  according 
to  equations  I  and  III  (see  above),  the  corresponding  a-acid  suffers 
only  the  one  decomposition  shown  in  equation  II.  Phenylglycidic 
acid  resembles  glycidic  acid  in  yielding  an  amido-derivative  when 
heated  with  ammonia  at  100°,  whilst  Glaser's  phenoxyacrylic  acid 
yields  no  amido-acid  under  like  conditions.  Phenylamidolactic  acid 
is  sparingly  soluble  in  water,  insoluble  in  ether,  soluble  in  hot  alcohol, 
from  which  it  crystallises  in  prisms  melting  at  189 — 190°.  Phenyl- 
glycidic acid,  unlike  glycidic  acid,  does  not  combine  with  hydrobromic 
acid,  but  this  is  readily  explained  by  the  resistance  offered  by  the 
very  negative  character  of  the  compound,  the  conversion  of  the  stable 
saturated  phenylglycidic  acid  into  the  less  stable  phenyl-/3-bromolactic 
acid  being  improbable.  On  the  assumption  of  Erlenmeyer's  formula 
for  Glaser's  phenyloxyacrylic  acid,  this  would  be  expected  to  yield 
a-phenyllactic  acid  by  reduction ;  the  /3-acid,  melting  at  94°,  is  how- 
ever produced,  whilst  the  a-acid  is  readily  obtained  by  the  reduction 
of  the  author's  phenylglycidic  acid. 

From  these  results,  it  is  inferred  that  Glaser's  phenoxyacrylic 
acid,  obtained  from  phenyl-a-bromolactic  acid,  is  /S-hydroxycinnamic 
acid,  CPh(OH)  !  CH.COOH,  and  that  the  two  acids  obtained  from 
phenyl-/3-bromolactic  acid  are  distinct  from  Glaser's  acid,  the  one 
being  a-hydroxycinnamic  acid,  CHPh !  C(OH).COOH,  and  the  other 
phenylglycidic  acid,   CHPh — CH.COOH,    with   which   the    author's 

0 

oxy-acid  (see  above)  is  identical. 

With  regard  to  the  influence  of  the  phenyl-group,  the  author  points 
out  the  stability  of  the  salts  of  the  halogen-lactic  acids  of  the  fatty 
series,  those  of  the  two  phenyl-halogen-lactic  acids  being  very  un- 
stable, although  the  acids  themselves  are  stable ;  whilst  the  former 
yield  the  same  glycidic  acids  on  treatment  with  alcoholic  potash,  those 
of  the  aromatic  series  yield  unsaturated  hydroxy-acids,  and  in  the  case 
of  phenyl-/3-bromolactic  acid  also  a  small  quantity  of  phenylglycidic 
acid.  Both  glycidic  and  phenylglycidic  acids  are  stable,  and  both 
yield  stable  salts. 

The  above  condensation  of  benzaldehyde  and  hippui-ic  acid  differs 
from  Perkin's  reaction,  the  carbon-atom  of  the  aldehyde  radicle 
uniting  with  both  nitrogen-  and  carbon-atoms  in  the  hippuric  acid. 

A.  K.  M. 

Violet  Derivatives  of  Triphenylmethane.  By  O.  Fischer 
and  G.  KoRNER  (Ber.,  16,  2904 — 2911). — In  continuation  of  work 
published  by  Fisher  and  German  (Abstr.,  1883,  1097)  the  authors  of 
this  paper  confirm  the  presence  of  other  substances  (containing  free 
amido-hydrogen)  in  commercial  methyl-violet  besides  the  dye  which 
yields  the  reduction-product  melting  at  173°  (hexamethylparaleuc- 
aniline).  When  methyl-violet  prepared  from  pure  dimethylaniline  is 
reduced  and  the  product  crystallised  from  alcohol,  the  substance 
melting  at  173"  separates  out,  whilst  the  mother-liquor  contains  other 
substances  yielding  acetyl-derivatives,  which  show  the  same  behaviour 
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on  oxidation  as  tetramethylacetylparaleucaniline  previously  described.. 
The  methyl-violet  is  heated  with  an  excess  of  acetic  anhydride  and' 
fused  sodium  acetate  for  several  hours  on  a  water-bath,  the  melt  dis- 
solved in  water  and  the  dye-stuff  precipitated  by  salt  and  zinc  chloride. 
The  substance  obtained  is  dissolved  in  water  and  fractionally  pi^eci- 
pitated  by  salt,  when  the  unattacked  violet  separates  first,  the  "reen 
acetyl-derivative  remaining  in  solution.  On  adding  alkali  to  the 
solution,  a  grey  flocculent  precipitate  is  obtained,  which,  after  recrys- 
tallisation  from  alcohol,  melts  at  223 — 225°.  The  figures  obtained 
on  analysis  agree  with  the  formula  C26H33N3O3  (diacetylpentamethyl- 
pararosaniline).  Investigation  shows  that  one  acetyl-gToup  is  attached 
to  nitrogen,  whilst  the  other  is  united  to  the  oxygen  of  the  carbinol- 
group.  It  is  insoluble  in  water,  sparingly  soluble  in  alcohol,  the 
solution  assuming  a  violet  coloration  on  exposure  to  air ;  on  addino- 
acetic  acid,  the  formation  of  the  gi-een  dye  takes  place  gradually  in 
the  cold,  instantly  on  heating.  The  salts  are  soluble  in  water  wdth 
splendid  emerald-green  coloration,  but  the  dye  is  too  unstable  to  be 
of  technical  value.  On  reducing  the  acetic  acid  solution  with  zinc- 
dust  and  adding  alkali,  a  precipitate  is  obtained,  crystallising  from 
alcohol  in  aggregates  of  colourless  concentrically-grouped  needles 
melting  at  142 — 143°,  and  from  the  numbers  obtained  on  analysis  is 
very  probably  acetylpentametliylparaleucaniline,  Co^HsiNaO.  By 
careful  oxidation,  it  is  reconverted  into  the  green  dye-stuff.  On 
boiling  it  with  hydrochloric  acid,  the  acetyl-group  is  split  off,  and 
pentametliylparaleucaniline,  CoiHogTN^a,  obtained,  crystallising  from 
dilute  alcohol  in  groups  of  colourless  needles,  melting  at  115 — 116°; 
on  oxidation,  it  yields  a  violet  intermediate  in  shade  between  tetra- 
and  hexa-methyl-violet.  The  position  of  the  amido-groups  is  the  same 
as  in  thetetra-  and  hexa-methylparaleucaniline  and  in  paraleucaniline, 
since  it  yields  the  same  methiodide  as  the  latter  when  heated  at 
100°  with  methyl  iodide  and  methyl  alcohol.  It  is  thus  shown  to  be  a 
true  methyl-derivative  of  paraleucaniline.  A.  K.  M. 

Acridine.  By  C.  Graebe  (Ben,  16,  2828— 2832).— The  researches 
of  Riedel  (Abstr.,  1883,  1152)  and  of  Bernthsen  and  Bender  (Abstr., 
1883,  1133)  show  that  the  formula  of  acridine  is  most  probably 
C13H9N,  and  not  Ci2H9]S",  as  previously  assumed  by  Graebe  and  Caro. 
The  author  has  prepared  the  pure  base  from  repeatedly  crystallised 
hydrochloride  and  sulphite,  and  on  analysing  it  his  figures  also  agree 
with  the  formula  C13H9N.  The  low  percentage  of  carbon  obtained  in 
previous  analyses  is  probably  due  to  the  absorption  of  oxygen  by  the 
acridine,  which  is  especially  observable  when  the  latter  is  melted. 
Analyses  of  the  platinochloride,  (Ci3H9N)2,H2PtClc,  and  aurochloride, 
Ci3H9N,HAuCl4,  also  confirm  the  above  formula,  whilst  the  author's 
previous  vapour-density  determination  (6'02)  agrees  well  with  both 
formulae.  Acridine  sulphite,  (Ci3H9N)2,H2S03,  is  obtained  as  a  very 
characteristic  salt  by  the  action  of  sulphurous  acid  on  a  solution  of 
the  hydrochloride ;  it  separates  in  the  form  of  reddish-brown  needles. 
It  can  also  be  prepared  by  mixing  solutions  of  acridine  hydrochloride 
and  sodium  sulphite,  and  then  acidulating  with  hydrochloric  acid, 
when  it  is  obtained  in  larger  yellowish-red  needles.      If,  instead  of 

2  s  2 
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acidulating,  the  solution  be  concentrated,  the  salt  CiaHgNjSOgN'aH 
crystallises  out  in  colourless  prisms,  very  soluble  in  water.  On  heating 
its  solutions,  acridine  and  acridine  sulphite  are  produced.  The  addi- 
tion of  hydrochloric  acid  precipitates  acridine  sulphite.  Octoliydro- 
acridine,  C13H17N,  is  prepared  by  heating  acridine  (5  grams)  or  its 
hydrochloride  (6  grams)  with  amorphous  phosphorus  (2  grams),  and 
hydriodic  acid  (6—7  c.c.)  for  6—7  hours  at  220—230°.  The  product 
is  crystallised  from  water  and  the  base  separated  by  means  of  ammo- 
nia. It  crj'stallises  from  alcohol  in  colourless  scales  or  long  plates, 
melts  at  84°,  and  distils  at  320°.  Its  solutions  do  not  fluoresce,  and  it 
has  not  the  powerful  action  on  the  skin  and  mucous  membrane  so 
characteristic  of  acridine.  The  hydrochloride,  CisHnNjHCl,  forms 
colourless  plates,  readily  soluble  in  hot,  sparingly  in  cold  water.  With 
acetic  anhydride  and  with  benzoic  chloride,  it  yields  acetic  and  benzoic 
derivatives,  and  with  methyl  iodide,  it  foi-ms  methylacetohydroacridine. 
In  the  conversion  of  hydroacridine  into  octohydroacridine,  a  well  cha- 
racterised base  is  produced  from  a  non-basic  imido-compound,  a 
change  analogous  to  the  conversion  of  carbazol  into  carbazoHne  : 

'CeHt  CeHi 

I       J>NH  CH,/        ^NH, 

C6II4  v^elli 

Carbazol.  Hydroacridine. 

the  reduction  of  the  CeHj-groups  affecting  the  chemical  character  of 
the  nitrogen  in  the  same  way  in  both  cases.  A.  K.  M. 

Hydrides  of  Naphthalene.  By  C.  Geaebe  and  P.  A.  Guye  {Ber., 
16,  3028— 3032).— Agrestini  (Abstr.,  1883,  345)  having,  in  his 
attempt  to  prepare  Graebe's  naphthalene  tetrahydride,  only  obtained 
naphthalene  hexhydride  along  with  naphthalene,  the  authors  repeated 
the  former  .experiments  (this  Journal,  1873,  1008).  Their  results 
confirm  the  work  previously  published.  They  heated  10  grams  of 
naphthalene,  3  of  red  phosphorus,  and  9  of  hydriodic  acid  boiling  at 
127°  in  a  sealed  tube  at  210 — 225°  for  7|  hours,  and  obtained  without 
any  separation  of  iodine  7 — 8  gi-ams  naphthalene  tetrahydride  boiling 
at  205°.  The  difference  in  Agrestini's  results  seem  to  be  due  to  the 
higher  temperature  (236°)  which  he  employed.  Analysis  and  a 
vapour-density  estimation  confirmed  the  formula  C10H12,  but  in  a  short 
time  the  hydride  is  partially  oxidised. 

Tetrahydronaphthalenesulphonic  acid  was  also  again  prepared.  The 
monosulphonic  acid  is  obtained  by  heating  the  tetrahydride  with 
3^  parts  of  concentrated  sulphuric  acid  at  40°  for  three  hours.  At 
lUO°  the  disulphonic  acid  is  formed.  The  sodium  salt,  doHuSOaNa,  is 
soluble  in  alcohol  and  water,  and  crystallises  in  plates.  The  barium 
salt,  (CioHiiSOayiBa^HjO,  is  soluble  in  hot  water  and  alcohol,  and 
crystallises  in  plates. 

Naphthalene  hexhydride  is  obtained  by  heating  6'7  grams  naph- 
thalene with  3  of  red  phosphorus,  and  9|  of  hydriodic  acid  (127°  b.  p.) 
in  a  sealed  tube  for  nine  hours  at  245°.  No  iodine  separates  out,  but 
some  phosphonium  iodide  is  formed.     About  80  per  cent,  of  a  hydiide 


ORGANIC  CHEMISTRY.  (J09 

is  obtained,  which  analysis  proves  to  be  the  hexhydride.  Its  boilino- 
point  is  199-5°;  Agrestini  gives  205°,  and  the  authors  suppose  that 
his  specimen  may  have  been  sh'ghtly  oxidised,  as  they  have  found 
that  by  oxidation  in  air  the  boiling  point  of  these  hydrides  is  raised. 
The  observation  that  nnplithalene  dihydride  can  be  obtained  by  treatino- 
naphthalene  trahydride  with  bromine  was  also  confirmed. 

A.  B 

Two  Isomeric  Benzylnaphthalenes.  By  C.  Vincent  and  L. 
Roux  {Ball.  Soc.  Chim.  [2],  40,  163— 166).— A  good  yield  of  a'- 
benzylnaphthalene  is  obtafned  by  heating  a  mixture  of  benzyl  chloride 
and  naphthalene  at  150°  for  1^  hours,  zinc  chloride  being  added  horn 
time  to  time  in  small  quantities.  The  product  is  decanted  before  it  solidi- 
fies in  order  to  remove  the  zinc  chloride  ;  it  is  then  purified  by  distilla- 
tion and  by  recrystallisation  from  alcohol.  After  drying  over  sulphuric 
acid,  it  is  crumbled  to  powder  between  the  fingers  and  sifted.  The  a- 
derivative  passes  through  the  meshes,  and  is  purified  by  two  or  three 
crystallisations  from  alcohol.    The  (3-derivative  is  retained  by  the  sieve. 

Pure  a-benzylnaphthalene  is  deposited  from  alcohol  in  brilliant 
rhombic  plates,  which  act  powerfully  on  polarised  light.  The  crystals 
(sp.  gr.  1*165)  dissolve  freely  in  benzene,  chloroform,  ether,  and  boil- 
ing alcohol.     They  melt  at  59°,  and  boil  at  345°. 

The  /3-compound  is  best  prepared  by  heating  a  mixture  of  benzyl 
chloride  and  naphthalene  at  160°  for  an  hour,  aluminium  chloride 
being  added  in  small  quantities.  The  product  is  poured  into  water, 
and  then  distilled  and  purified  by  recrystallisation  from  boiling  alco- 
hol. The  crystals  melt  at  55°,  and  boil  at  315°.  Their  sp.  gr.  at  0° 
is  1'176.  The  compound  is  freely  soluble  in  benzene,  chloi'oform,  and 
boiling  alcohol. 

By  the  prolonged  action  of  nitric  acid,  a-benzylnaphthalene  is  con- 
verted into  a-naphthyl  phenyl  ketone  melting  at  75°,  and  the  |(3~com- 
pound  into  the  /3-ketone,  which  melts  at  81 '5°.  W.  C.  W. 

Constitution  of  Azonaphthol-dyes,  By  C.  Liebermann  (Ber., 
16,  2858 — 2864). — From  an  observation  made  by  Pfaff,  the  author  is 
led  to  an  opinion  opposed  to  that  generally  accepted  that  the  two 
scries  of  azo-derivatives  obtained  from  a-  and  ^-naplithol  respectively 
are  alike  constituted,  except  in  the  difference  of  positions  of  the  a- 
and  ^-hydroxyl  groups.  When  the  calculated  quantity  of  aniline 
hydrochloride  and  sodium  nitrite  is  added  to  a-naphthol  in  a  thin  paste, 
the  formation  of  the  dye-stuff  begins  at  once ;  whilst,  if  the  same 
mode  of  proceeding  be  adopted  with  ((5-naphthol,  the  mixture  remains 
practically  colourless,  the  dye  being,  however,  produced  on  the  a  Idi- 
tion  of  alkali.  Similar  results  ai'e  obtained  when  other  aromatic 
bases  are  substituted  for  aniline.  A  more  striking  difference  between 
the  a-  and  /S- derivatives  is  the  ready  solubility  of  the  a-compound, 
Ph.Nj.Cii.Hfi-OH,  even  in  cold  dilute  alkali ;  whilst  the  corresponding 
/3-compound  is  quite  insoluble  in  cold  alkali,  dissolves  slightly  on 
heating,  and  separates  unchanged  when  the  solution  cools.  The  ft- 
dye-stuffs  are  also  distinguished  from  the  corresponding  a-compounds 
by  their  capacity  for  crystallising,  their  more  sparing  solubility,  and 
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tlieir  lower  melting  points.  Benzene-azo-a-naplithol,  Ph.Nj.CioHs.OH, 
prepared  as  above,  and  recrystallised  from  alcohol,  forms  steel-blue 
needles  melting  at  193°,  with  evolution  of  gas.  According  to  Typke 
(Ber.,  10,  1580),  who  employed  a  different  method  of  preparation, 
two  isomerides  exist  melting  at  166°  and  175°  respectively.  The 
author  has  not  yet  succeeded  in  establishing  the  existence  of  an  iso- 
meride,  Benzene-azo-^-naphthol,  CieHioNoO,  separates  from  boiling 
alcohol  in  lustrous  golden-red  coloured  scales  when  the  solution  is 
rapidly  cooled,  and  when  slowly  cooled,  in  long  needles  of  a  canthar- 
ides-like  lustre.  It  forms  a  rosaniline-red  solution  with  concentrated 
sulphuric  acid,  and  is  also  soluble  in  ether,  benzene,  light  petroleum, 
and  carbon  bisulphide.  It  melts  at  134°,  is  insoluble  in  aqueous 
alkali,  but  is  readily  dissolved  even  by  cold  sodium  ethylate,  from 
which  solution  water  reprecipitates  it  unchanged.  It  has  feebly  basic 
properties,  uniting  with  hydrochloric  and  hydrobromic  acids  to  form 
-unstable  compounds.  Benzene-azo-a-naphthol  also  dissolves  in  these 
acids,  but  to  a  very  small  extent.  On  reduction,  benzene-azo-j3-naph- 
thol  yields  a-amido-jS-naphthol  and  aniline,  showing  that  the  diazo- 
group  occupies  the  ortho-position  to  the  hydroxyl  in  the  naphthalene 
nucleus.  This  ortho-grouping  is  one  however  which,  as  shown  by 
Jacobsen  and  Liebermann,  also  by  Worms  and  by  Bottcher  (Abstr., 
1883,  1113),  readily  yields  anhydro-compounds.  The  application  of 
this  view  to  benzene-azo-/3-naphthol  leads  to  the  constitution 

NH— ?NPh 
O 


which  at  once  explains  the  insolubility  of  this  compound  in  alkali, 
and  also  the  lower  melting  points  of  the  /3-derivatives.  The  same 
explanation  will  also  probably  hold  for  the  very  numerous  sulphonated 
azonaphthol-dyes  employed  in  the  arts.  Anthrol,  which,  from  the 
position  of  the  hydroxyl-group,  maybe  compared  with  y3-naphthol,  also 
yields  azo-derivatives,  insoluble  in  alkali.  The  less  ready  formation 
of  the  /3-naphtliolazo-dyes  is  explained  by  the  fact  of  there  being  no 
para-position  for  the  azo-group  to  assume,  which  is  therefore  forced 
to  take  up  the  ortho-position.  A.  K.  M. 

Reactions  of  Hydroxylamine.     By  E,  Nageli  (Ber.,  16,  2981— 

2984). — Derivatives  of  Camphoroxime  (Abstr.,  1883,  728). — Camphor- 
oxime  with  dry  hydrochloric  acid  yields  camphoroxime  hydrochloride, 
CioHie '.  N.0H,HC1.  It  is  a  white  powder,  insoluble  in  ether,  sparingly- 
soluble  in  water,  but  readily  in  alcohol  and  acids.  With  sodium 
ethylate,  it  gives  the  sodium  salt,  CioHig  '.  N.ONa,  and  with  sodium 
ethylate  and  ethyl  iodide  ethylcamphoroxime,  CioHie !  N.OEt.  ]S"o 
acetyl-compound  is  formed  with  acetic  chloride,  but  a  liquid  anhydride 
boiling  at  216—218°  of  the  formula  CgHis !  C  :  N. 

I I 

As  hydroxylamine  reacts  with  amylene  oxide  obtained  by  boiling 
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amylene  bromide  with  water,  the  author  was  led  to  doubt  that  the 

group  0\   I    could  exist  in  the  oxide  as  Niederist  (Annalen,  196,  360) 

^C 
had  supposed,  more  especially  as  Meyer  had  observed  that  hydroxyl- 
amine  does  not  react  with  ethylene  oxide,  or  generally  with  substances 
containing  that  group  ;  and  as  Eltekoff  (Jour.  Russ.  Ghem.  Sac,  10, 
215)  had  obtained  methyl  isopropyl  ketone  by  boiling  amylene 
bromide  with  water  and  oxide  of  lead.  The  author  found  that  on 
preparing  methyl  isopropyl  ketone,  and  treating  it  with  hydroxylamine, 
he  obtained  a  compound  identical  with  that  obtained  from  amylene 
oxide.  Both  boiled  at  157 — 158°,  had  the  same  odour  and  all  the 
reactions  of  acetoximes.  Analysis  gives  the  formula  of  methyliso- 
propylacetoxime,  CHMe2.CMe  '.  NOH.  Thei'e  seems  little  doubt,  there- 
lore,  that  Niederist's  supposed  amylene  oxide  is  methyl  isopropyl 
ketone,  as  shown  by  the  equation  CHMe2.CHBr.CH2Br  +  H2O  = 
2HBr  +  CHMe^.COMe.  A.  B. 

Matico-camphor.  By  K.  Kugler  {Ber.,  16,  2841— 2843).— A 
specimen  of  matico-camphor  (from  Piper  angustifolium),  examined  by 
the  author  had  the  odour  and  taste  of  matico-leaves,  and  melted 
between  89°  and  103°.  After  repeated  crystallisations,  it  melted  at 
94°,  the  mother-liquors  containing  a  yellow  amorphous  resin.  Matico- 
camphor  exhibits  a  rotatory  motion  on  the  surface  of  w' ater ;  it  is 
not  attacked  by  aqueous  alkalis,  is  readily  soluble  in  alcohol,  ether, 
chloroform,  benzene,  and  light  petroleum.  The  pure  substance  lacks 
both  taste  and  odour.  In  contact  with  hydrochloric  acid,  it  assumes 
an  intense  violet  colour,  which  changes  to  blue  and  then  to  green,  the 
compound  yielding  brown  crystals  from  ether,  showing  green  fluor- 
escence, and  having  an  ethereal  odour.  With  sulphuric  acid,  it 
becomes  yellow,  then  red,  and  finally  violet.  With  sulphur  and  nitric 
acids,  it  assumes  first  a  yellow,  then  a  violet,  and  finally  a  blue  colour. 
Matico-camphor  has  the  formula  C12H20O ;  it  is,  perhaps,  the  ethyl- 
derivative  of  ordinary  camphor.  A.  K.  M. 

Pyridine  Bases  from  Coal-tar.  By  H.  Goldschmidt  and  E.  J. 
CoxsTAM  {Ber.,  16,  2976 — 2981). — The  authors  are  investigating 
these  bases  in  order  to  observe  w^hich  of  the  theoretically  possible 
picolines,  lutidines,  &c.,  are  present  in  coal-tar.  The  bases  w^ere 
obtained  in  the  usual  way  from  the  tarry  acid  liquor  produced  by 
washing  crude  benzene  with  sulphuiic  acid,  by  neutralising  and  subse- 
quently distilling  off  the  volatile  bases  by  steam.  From  10  litres  of 
tiie  acid  liquor  1  kilo,  of  volatile  bases  boiling  between  92 — 200° 
•was  obtained.  By  repeated  fractional  distillation  little  was  obtained 
under  100°  ;  about  half  was  pyridine  (114—117'),  but  above  16U°  very 
little  was  obtained.  The  small  fraction  under  100^  consisted  chiefly 
of  a  liquid  boiling  at  92 — 93°,  which  had  a  strong  odour  of  pyridine, 
and  yielded  that  base  after  treatment  with  solid  potash  and  distilla- 
tion. By  mixing  pyridine  with  one-half  its  volume  of  water,  and 
distilling,  two  fractions  are  obtained,  the  heavier  at  92 — 93  ,  the 
lighter  at  115°.     The  former  appears  on  analysis  to  be  a  molecular 
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compound  of  water  and  pyridine  (CsHoN"  +  SHoO),  judging  from 
the  constant  boiling  point  and  from  its  sp.  gr.  being  higher  than 
that  of  a  mixture  of  water  and  pyridine. 

The  fraction  between  130°  and  140°  was  found  to  consist  of  picoline, 
which  on  oxidation  and  treatment  with  cupric  acetate  yielded  (1)  a 
precipitate  of  cupric  picolate,  from  which  picolinic  acid  melting  at 
137'^  was  obtained,  thus  showing  that  the  picoline  in  coal-tar  is  a-pico- 
line;  and  (2)  a  solution  of  a  small  quantity  of  a  copper  salt,  which 
yielded  an  acid  melting  at  310°,  giving  on  analysis  the  formula  of  a 
pyridinemonoearboxylic  acid.  This  is  isonicotinic  acid  or  7-pyridine- 
carboxylic  acid,  and  is  derived  possibly  from  7-picoline  present  in  the 
coal-tar,  but  more  likely  from  the  oxidation  of  some  lutidine  present 
as  an  impurity,  which  Weidel  and  Herzig  (Vienna  Acad.  Ber.,  1880, 
848)  have  shown  does  yield  isonicotinic  acid.  The  presence  of 
a-picoline  was  also  verified  by  a  careful  preparation,  an  analysis, 
and  a  crystallographical  examination  of  the  platinochloride. 

A.  B. 

Anderson's  Reaction.  By  0.  de  Coninck  (Bull.  Soc.  Chim.  [2], 
40,  271 — 270  and  466). — When  the  platinochloride  of  a  pyridine 
base  is  treated  with  boiling  water,  2  mols.  HCl  are  eliminated,  and 
the  new  salt  combines  with  the  unaltered  platinochloride  to  form  a 
double  salt,  e.g., 

(C„H2„^.N.)2,H2PtCl6  -  2  mols.  HCl  =  (CnH.2n-6Nh,^tCli. 

The  double  salt  has  the  composition 

(C„H2«_5.N)2,H,PtCl6    +    (C„H2„_5N),PtCl4. 

The  author  points  out  that  this  reaction,  which  he  terms  "  Anderson's 
Reaction,"  is  characteristic  of  pyridine  bases.  It  distinguishes 
between  pyridine  and  quinoline  platinochlorides,  as  the  latter  are  not 
affected  by  boiling  water.  The  hydroquinoline  platinochlorides  are, 
however,  easily  decomposed.  The  platinochloride  of  quinoline,  de- 
rived from  cinchonine,  and  that  of  quinoline  prepared  synthetically, 
both  resist  the  action  of  boiling  water  to  precisely  the  same  extent. 
The  author  therefore  regards  these  bases  as  identical.  The  exact  condi- 
tions for  the  formation  of  the  double  salt  are  difficult  to  attain.  If 
the  action  of  the  boiling  water  on  the  platinochloride  is  not  continued 
for  a  sufficient  length  of  time,  the  double  salt  is  mixed  with  unaltered 
platinochloride.  If  it  is  carried  on  too  far,  then  it  is  partly  decom- 
posed, w.  c.  w. 

Action  of  Pyridine  Bases  on  Alcoholic  Iodides.      By  0.  de 

CONINCK  (Bull  Soc.  Chim.  [2],  40,  276— 279).— Methyl  iodide  unites 
rapidly  with  pyridine  bases.  Ethyl  iodide  enters  into  combination 
less  rapidly,  and  b}'  means  of  this  reagent,  it  is  possible  to  distinguish 
between  three  classes  of  pyridine  bases: — 1.  Cinchonine  and  brucine 
combine  energetically  with  ethyl  iodide.  2.  Coal-tar  pyridine  bases 
unite  less  readily.  3.  Dippel-oil  bases  combine  slowly  with  ethyl 
iodide.  Pyridine  combines  more  rapidly  than  picoline,  and  yS-colli- 
dine  more  rapidly  than  /3-lutidine.       Skraup's  quinoline  prepared  by 


ORGANIC   CHEMISTRY.  613 

synthesis,  and  qui'noline  from   cinclioniue,  require  the  same  time  for 
their  union  with  ethyl  iodide.  W.  C.  W. 

Creatines  and  Creatinines.  By  E.  Duvillier  (Compf.  reml.,  97, 
1486—1487.  See  also  Abstr.,  1883,  220  and  1153).— If  a  satu- 
rated aqupous  solution  of  cyanamide  is  mixed  with  an  equivalent 
quantity  of  ethylamido-«-butyric  acid  and  a  few  drops  of  ammonia, 
the  liquid  after  about  a  month  begins  to  deposit  bulky  tabular  crystals 
of  dicyandiamide,  and  dicyandiamide  and  ethylamido-a-butyrocyami- 
dine  remain  in  solution.  Ethylamido-a-butyrocyamidine,  C7H13N3O, 
forms  somewhat  large  transparent  anhydrous  tabular  crystals  which 
are  very  soluble  in  water  and  alcohol. 

The  action  of  cyanamide  on  ethylamido-isovaleric  acid  did  not  yield 
satisfactory  results.  C.  H.  B. 

Morphine.  By  0.  Hesse  (Annalen,  222,  203— 234).— The  author 
ha.T  studied  the  action  of  acetic  and  propionic  anhydrides  on  morphine 
and  its  derivatives.  With  regard  to  the  nomenclature  introduced  by 
Grimaux,  the  author  contends  that  the  term  codeine  is  unjustifiable. 
When  the  hydroxylic  hydrogen  in  morphine  is  replaced  by  the  acetyl 
group,  the  resulting  product  is  mono-  (or  di-)  acetylmorphine ;  and 
when  it  is  similarly  replaced  by  methyl^  &c.-,  the  resulting  compounds 
should  be  called  methyhnorphine,  &c.,  and  not  codeine^  codethyline, 
&c.  For  derivatives  where  one  of  the  hydrogen-atoms  of  the  nucleus 
is  replaced  by  methyl,  &c.,  the  author  proposes  the  name  of  ynorpM- 
methine,  &c. 

Morphine  dissolves  easily  in  excess  of  acetic  anhydride  at  85°,  to 
form  diacetylviorphine.  This  substance  crystallises  in  anhydrous 
prisms,  which  are  easily  soluble  in  alcohol,-  sparingly  so  in  ether,  melt 
at  169°,  and  with  hydrochloric  acid  yield  a  hydrochloride  which  gives 
no  coloration  with  ferric  chloride.  No  more  highly  acetylised  body 
could  be  obtained.  Uipropionylmorphine  was  prepared  in  a  similar 
manner.  It  is  amorphous,-  easily  soluble  in  alcohol,  ether,  and  chloro- 
form, spaiingly  so  in  water.  The  hydrochloride  is  an  amorphous 
powder  easily  soluble  in  water  and  yielding  a  pale  yellow  amorphous 
platinochlorule,-  [Ci7Hn(C3H30)oN03]2,H2PtCl6.  Morphine  raethiodide 
treated  "with  freshly  precipitated  silver  chloride  yields  morphine  metho-' 
chloride  crystallising  in  long  colourless  needles,  containing  2H2O, 
which  it  loses  at  120°.  It  dissolves  in  concentrated  sulphuric  acid 
without  discoloration,  but  the  solution  turns  violet  when  heated.  It 
gives  a  dark  blue  coloration  with  ferric  chloride  in  aqueous  solution. 
The  plafinochloride  forms  orange  needles  containing  1  mol.  HjO. 
Morphine  methiodide  dissolves  with  difficulty  in  acetic  anhydride  at 
100 — 120°,  and  forms  the  diacetyl-compound.  The  yield  is,  however, 
very  bad,  a  much  more  satisfactory  result  being  obtained  with  mor- 
phine methochloride.  Diacetylmorphine  mefhochloride  crystallises  in 
concentrically  grouped  needles,  which  are  easily  soluble  in  water,  and 
give  no  coloration  with  feme  chloride.  From  its  solutions  potassium 
iodide  precipitates  diacetylmorphine  methiodide.  The  chloride  yields  a 
pale  yellow  platinochlnride  crystallising  in  small  needles  containing 
1   mol.  H2O,  which  they  partly  lose  on   exposure  to  the  air,  com- 
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pletely  at  110°.     The  action  of  metliyl  iodide   on  morphine  in  the 
presence  of  bases  has  ah-eady  been  studied  by  Grimaux  (Abstr.,  1881, 
829).     With  acetic  anhydride  codeine  (methylmorphine)  g-ives  acetyl- 
codeine  crystallising  from  ether  in  prisms  which  melt  at  133°.     When 
propionic  is  substituted  for  acetic  anhydride,  propionylcodeme  (pro- 
piouylmethylmorphine)  is  formed;  on  evaporating  its  ethereal   solu- 
tion, this  is  left  as  a  coloui-Iess  film  easily  soluble  in  ether,  benzene, 
and  alcohol.     It  dissolves  in  sulphuric  acid  with  a  bluish  tint,  which 
turns  dark  blue  on  the  addition  of  a  trace  of  ferric  chloride.     When 
heated,  both  solutions  tarn  dark  green.     It  yields  crystallisable  salts 
with  acids.     The  hydrochloride  crystallises  in  large  colourless  needles 
containing  2H2O,  and  soluble  in  water  and  alcohol :  it  gives  a  yellow 
crystalline    platinochloride.      The    acetate    crystalHses    in    colourless 
needles   soluble  in  water.     It  loses  a  part  of  its  acetic  acid  at  100°. 
The  hydriodkle  crystalHsing  with  1  mol.  H2O,  the  oxalate  with  3HjO, 
and    the    sulphate    are    all  soluble  in    water.      Codeine   methochloride 
{metlnjhnorphine  methochloride)  is  obtained  from  codeine  methiodide 
by  treatment  with  silver  chloride ;  and  crystallises  in  large  rhombic 
prisms  with  1  mol.  H3O.     It  yields  a  yellow  flocculent  platinochloride 
with  3H2O.     The  sulphate  gives  colourless  needles  containing  4H2O. 
A  solution  of  the  last-named  salt  yields,  with  barium  hydroxide,  a 
colourless  solution   of  codeine  methylhydroxide,  which  on  evaporation 
over  sulphuric  acid,  deposits  crystals  of  methocodeine  (methylmorphi- 
tnethine).      The  unchanged  hydroxide  solution  precipitates  hydrates 
from  solutions  of  metallic  salts,  and  rapidly  absorbs  carbonic  anhy- 
dride from  the  air.     Codeine  methiodide  dissolves  in  acetic  anhydride 
at  85°,  and  deposits  oblong  rectangular  tables  of  acetylcodeine  methiodide 
on  cooling.     Thus  obtained,  the  crystals  are  anhydrous  ;  but  on  recrys- 
taUisation  from  alcohol,  colourless  needles  containing  4H20  are  ob- 
tained.    The  j^Za^moc/iZoj-'tJe  forms  a  yellow  crystalline  precipitate.     If 
a    solution    of  sodium,    potassium,    ammonium,   barium,    or    calcium 
hydroxide  be  added  to  an  aqueous  solution  of  codeine  methiodide,  a 
colourless    strongly  alkaline    solution    is    obtained    which    gradually 
becomes  coloured,  and  deposits  methocodeine.     The  reaction  is  quick- 
ened by  using  an  excess  of  the  alkali  and  heating  to  boiling.     The 
action  of  the  alkalis  is  therefore  to  liberate  the  hydroxide  from  which 
the  elements  of  water  are  subsequently  eliminated, 

C,8H2iN03,CH3(OH)  =  C19H23NO3  -H  H^O. 

For  the  preparation  on  a  large  scale,  it  is  best  to  boil  the  methiodide 
with  rather  more  than  the  molecular  weight  of  potassium  hydroxide, 
extract  the  hot  solution  with  benzene,  and  shake  out  the  latter  with 
acetic  acid.  The  acetic  solution  is  then  saturated  with  sodium  chloride, 
and  the  precipitated  chloride  recrystallised  from  a  small  quantity  of 
water.  A  concentrated  aqueous  solution  of  the  chloride  is  then 
decomposed  with  sodium  hydroxide,  and  the  base  at  once  extracted 
with  ether.  In  a  few  minutes  the  ethereal  solution  deposits  long 
colourless  prisms  of  methocodeine.  Freshly  precipitated,  this  sub- 
stance dissolves  freely  in  ether,  but  when  crystallised  only  sparingly. 
It  crystallises  from  boiling  alcohol  in  prisms,  from  boiling  water  in 
needles,  in  the  latter  case  with  1  mol.  H2O.     It  melts  at  118"5°,  and 
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dissolved  in  97  per  cent,  alcohol  gires  [a]u  =  —  208"6°  wben^)  =  -i 
and  t  =  15°.  In  moderately  concentrated  sulphuric  acid,  the  base 
and  its  salts  dissolve  to  a  colourless  solution,  which  gradually  becomes 
of  a  purplish-violet  tint,  and  turns  olive-green  when  heated.  The 
base  gives  a  blue  colour  when  heated  with  concentrated  sulphuric 
acid.  The  hydrochloride  crystallises  with  2H2O  in  needles  soluble  in 
10'8  parts  of  water  at  18\  The  platinochloride  is  of  a  dark  green 
colour. 

Methocodeine  dissolves  in  acetic  anhydride  at  85°,  and  yields 
acetyl ntethocodeine.  It  melts  at  66°,  and  gives  a  blue  coloration  with 
concentrated  sulphuric  acid.  It  is  soluble  in  alcohol,  sparingly  so  in 
water.  The  salts  crystallise  easily :  the  hijdrochluride  with  ^H^O,  the 
platinochloride  with  4HoO,  the  nitrate  with  3HaO,  and  the  sulphate 
with  8H,0. 

With  methyl  iodide,  methocodeine  forms  a.-methocode'iiie  methiodide, 
crystallising  in  prisms  with  -^HjO  and  soluble  in  water.  The  a.-metho- 
chloride  is  obtained  from  the  methiodide  by  the  action  of  silver 
chloride,  but  could  not  be  obtained  in  a  crystalline  form.  It  gives  a 
blue  colour  with  concentrated  sulphuric  acid.  The  cc-platiiiocldoride 
is  a  yellow  flocculent  precipitate.  a-Codeine  methochloride  dissolves 
in  acetic  anhydride  forming  a-acetylcoddne  methochloride,  which  crys- 
tallises with  2IH2O  in  long  colourless  silky  needles,  easily  soluble  in 
alcohol  and  boiling  water,  si^ariugly  so  in  cold  water.  It  gives  up 
2  mols.  HjO  at  lUO°,  but  the  remainder  cannot  be  expelled  without 
decomposition  setting  in.  With  concentrated  sulphuric  acid  it  gives  a 
brownish-red  coloration.  The  •platinochloride  forms  a  sparingly  soluble 
yellow  crystalline  precipitate.  An  aqueous  solution  of  the  a-iodide 
becomes  milky  on  addition  of  potassium  or  sodium  hydroxide,  and 
gradually  deposits  an  oil  which  appears  to  be  unchanged  iodide.  If, 
however,  the  solution  be  boiled  with  alkali,  an  oil  is  deposited  on 
cooling,  which  solidifies  after  a  time.  This  substance  is  not  the 
original  iodide,  but  is  isomeric  with  it,  and  the  author  therefore 
names  it  (i-codelne  methiodide.  It  differs  from  the  a-iodide  in 
crystalline  form,  in  containing  no  water  of  crystallisation,  and  m 
being  less  soluble  in  water.  The  Q-chloride  was  not  obtained  in  the 
crystalline  form,  and  gave  a  purplish-violet  colour  with  concentrated 
sulphuric  acid.  The  iS-j^latinochloride  yields  small  orange  needles: 
the  sulphate  is  amorphous.  Decomposed  with  barium  hydroxide,  the 
sulphate  yields  the  alkaline  ^-methocodeine  met hylhydr oxide,  which 
crystallises  in  small  colourless  plates  and  flat  prisms,  soluble  in  water 
and  alcohol.  If  the  solution  be  evaporated  at  30—40°,  an  amorphous 
deliquescent  and  higlily  caustic  mass  is  left.  This,  however,  is  not 
a  pure  body.  The  [i-cJdoride  yields  li-acetyl-methocodeine  metho- 
chloride, from  which  the  S-iodide  can  be  obtained  by  double  decom- 
position. The  jplatinochloride  forms  a  yellow  powder  containing 
3H,0. 

These  results  confirm  the  presence  of  only  two  hydroxyl-groups  in 
morphine ;  and  the  author  points  out  that  these  two  groups  are  dif- 
ferent in  character,  the  hydrogen  of  one  being  replaceable  by  either 
positive  or  negative  radicals,  that  of  the  other  only  by  the  radicals  of 
the  fatty  acids.     Morphine  methiodide  is  not  decomposed  by  boiling 
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with  bases,  whereas  directly  the  hydroxylic  hydrogen-atom  is  replaced 
bj  an  alcohol  radical,  the  stability  of  the  methiodide  is  at  once  re- 
duced, and  in  the  presence  of  bases,  its  decomposition  and  the  intro- 
duction of  the  methyl  radical  into  the  nucleus  takes  place  even  at 
ordinary  temperatures.  The  author  believes  the  hydrogen-atom  thus 
replaced  to  be  one  in  close  proximity  to  the  hydroxyl -group  which  is 
only  displaceable  by  acid  radicals,  and  not,  as  Grerichten  and  Schrotter 
contend,  one  of  those  combined  with  the  nitrogen-atom.  He  declines 
to  accept  as  proved,  the  formation  of  methylethylpropylamine  by  the 
decomposition  of  ethocode'ine  methyl-hydroxide,  on  which  Gerichten 
and  Schrotter  base  their  argument.  On  the  latter  supposition,  the 
author  should  have  obtained  dimethylpropylamine  by  the  decomposi- 
tion of  methocodei'ne  methyl-hydroxide,  whereas  he  only  obtained 
trimethylamine.  He  believes  the  decomposition  to  take  place  accord- 
ing to  the  equation — 

Ci8H,oN03(CH3),CH30H  =  N(CH3)3  +  C15H10O2  +  CH3.OH  + 

CH2  +  2H2O. 

The  ethyl  compound  would  then  give  ethylene  in  the  place  of  methyl- 
ene, and  this  was  observed  by  Gerichten  and  Schrotter,  but  ascribed 
by  them  to  a  secondary  reaction. 

The  author  is  inclined  to  look  upon  laudanine  as  a  morphine  deriva- 
tive containing  propionyl,  but  in  which  the  relative  character  and 
stability  of  the  two  hydroxyl-groups  is  different  to  what  is  the  case 
in  morphine.     He  is  now  continuing  his  researches  in  that  direction. 

L.  T.  T. 

Pseudomorphine.  By  0.  Hesse  (Annalen,  222,  234 — 248).— In 
his  first  communication  on  this  alkaloid,  which  he  obtained  from 
opium,  the  author  stated  his  belief  that  it  was  identical  with  the  oxy- 
morphine  of  Schiitzenberger,  and  that  its  formula  was  CnHi9]S'04. 
Brockmann  and  Polstorff  (Abstr.,  1880,  408)  contended  that  this 
oxymorphine  had  the  constitution  (CnHiHN03)2,  and  based  their 
assumption  principally  on  the  fact  that  nitric  oxide  was  evolved  in 
its  production  from  a  solution  of  morphine  hydrochloride  and  silver 
nitrite,  whereas  the  formula  CnHigNOi  would  require  an  evolution  of 
nitrous  oxide.  The  author  now  shows  that  if  an  aqueous  solution  of 
morphine  hydrochloride  is  mixed  in  molecular  proportions  with  a 
solution  of  potassium  nitrite,  and  the  whole  heated  for  some  time  at 
60°,  crystals  of  oxymorphine  are  formed,  and  a  gas  evolved  which  does 
not  turn  red  in  contact  with  the  air,  and  is  consequexitly  not  nitric 
oxide.  The  formation  is  evidently  due  to  the  decomposition  of  mor- 
phine nitrite,  2CnH,9N03,HN'02  =  2CnH,9N04  +  N^O  +  H^O,  and  the 
author  points  out  that  an  evolution  of  nitric  oxide,  when  silver  nitrite 
is  used,  might  also  be  explained  by  the  equation  4Ci7HigN'03,HN'03  = 
4CnHi9NOi  +  N2  +  N2O2  +  2H.,0. 

The  author  now  finds  that  the  body  CnHig'N'Oi  is  a  hydrate  of  the 
real  base,  and  that  the  formula  for  oxymorphine  is  therefore 

CnHnN03. 
The  hydrate  loses  its  water  at  130°,  but  the  base  is  so  very  hygroscopic 
that  it  is  only  by  taking  special  precautions  that  rehydration  can  be 
prevented.      The  less  crystalline  the  specimen  in  question,  the  more 
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marked  is  its  hygroscopic  character.  The  alkaloid  is  best  purified  by- 
solution  in  ammonia,  from  which  it  crystallises  in  colourless  crusts 
containing  l^HjO,  which  it  loses  at  130°.  The  hydrochloride, 
CnHnNOsjHCl,  crystallises  in  scales  containing,  under  varying  coudi- 
tions,  respectively  1,  2,  3,  and  4  mols.  H2G.  A  basic  hydrochloride, 
(CnHnNO:,).,HCl  4-  6H2O,  is  obtained  in  microscopic  crystals  fi-om  a 
hot  neutral  acetic  solution  on  the  addition  of  sodium  chloride :  from  a 
cold  solution,  the  basic  salt  crystallises  with  8H2O.  With  platinum 
chloride  boFth  the  neutral  and  basic  salts  yield  a  yellow  flocculent 
platiuochloride,  (CnHnN03)3,HoPtCl6 

The  hydriodide,  CnHnNOsjHI  +  HjO,  loses  its  water  when  exposed 
to  the  air  :  •the  chromate,  (CnHnN03)>,HuCr.^07  +  GHoO,  loses  4HoO  at 
80°  :  the  sulphate  crystallises  with  6H2O,  and  effloresces  slightly  in 
dry  air,  bu't  when  crystallised  from  boiling  water  it  is  stable :  the 
oxalate  yields  sliiuing  scales,  with  8H2O  :  the  acid  tartrate, 

CnHnNOs.^iHeOe  +  GH.O, 

crystallises  in  needles  or  prisms.  Heated  for  two  hours  at  120°  with 
acetic  anhydride,  pseudomorphine  yields  diacetylpseudomorphine, 
CnHi5(C2H302)2N03.  It  crystallises  from  ether  in  concentrically 
grouped  flat  prisms,  containing  4H2O,  which  it  loses  in  the  desiccator. 
It  is  moderately  soluble  in  ether  and  chloroform,  very  soluble  in 
alcohol,  in  which  it  yields  a  strongly  alkaline  solution.  It  contracts 
at  250°,  but  does  not  melt  until  276°.  It  gives  no  coiloration  with 
fer)-ic  chloride.  With  hydrochloric  acid,  it  forms  a  salt  crystallising 
in  quadratic  tables,  easily  soluble  in  water.  With  platinum  chloride, 
this  salt  yields  a  pale  yellow  flocculent  plaiinochloride, 

LCnH,5(C3H30)2N03]2,H2PtCl6   +   6H2O. 

The  di-acetyl  compound  is  easily  reconverted  into  the  original  base 
by  heating  it  with  alcoholic  potash.  It  is  clear,  therefore,  that  the 
hydroxyl-groups  of  morphine  are  still  present  in  pseudomorphine. 
The  author  was  unable  to  obtain  a  methyl  compound  by  the  action  of 
potassium  hydroxide  and  methyl  iodide.  He,  however,  obtained 
pseudomorphine  methyl-hydroxide,  CnHi7N03,MeOH.  The  author  also 
believes  pseudomorphine  to  be  identical  with  the  substance  which 
E.  L.  Meyer  {Ber.,  4,  121)  obtained  by  the  action  of  moderately  con- 
centrated sulphuric  acid  on  a  nitro-compound  which  he  had  obtained 
by  passing  a  strong  current  of  nitrous  anhydride  into  water  in  which 
morphine  was  suspended.  L.  T.  T. 

Ptomaines  and  Analogous  Compounds.  By  A.  G.  Pouchet 
(Compt.  rend.,  97,  1500 — 1-502). — The  alkaloidal  compounds  which 
exist  normally  in  urine,  faeces,  and  the  excrements  genex-ally,  are 
identical  with  or  very  closely  related  to  those  formed  by  the  putrefac- 
tion of  prote'ids  out  of  contact  with  air.  The  alkaloidal  products  from 
both  80ui"ces  are  certainly  mixtures,  probably  of  homologous  com- 
pounds. They  are  separated  by  converting  them  into  tanuates,  which 
are  then  decomposed  by  lead  hydroxide  in  presence  of  strong  alcohol, 
the  lead  being  finally  removed  by  hydrogen  sulphide,  and  the  liquid 
submitted  to  dialysis.     After  some  time,  the  mixture  is  separated  into 
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(1)  a  liquid  portion  difficult  to  dialyse,  and  (2)  crystalline  substances 
■whicli  dialyse  easily. 

The  liquid  portion  obtained  from  urine,  -orhich  the  author  terras  the 
extractive  matter  of  urine,  is  a  neutral  syrupy  liquid  which  does  not 
crystallise  even  after  prolonged  exposure  in  a  vacuum.  It  has  the 
composition  C3H5NO2,  yields  precipitates  with  the  general  reagents 
for  alkaloids,  is  altered  on  exposure  to  air,  is  converted  into  a  resin 
by  hydrochloric  acid,  and  is  rapidly  oxidised  when  mixed  with 
platinum  chloride  solution.     It  does  not  yield  a  platinochloride. 

The  dialysate  from  iirine  contains  a  base  CtHuNiOo  or  C7HuN'402, 
which  crystallises  in  bundles  or  irregular  spheres,  and  is  soluble  in 
dilute  alcohol,  almost  insoluble  in  strong  alcohol,  insoluble  in  ether. 
It  has  a  feebly  alkaline  reaction,  and  yields  crystallisable  salts.  The 
platinochloride  forms  deliquescent  golden-yellow  rhombic  prisms. 

The  liquid  portion  from  the  products  of  putrefaction  is  a  mixture 
of  volatile  bases  (probably  the  hydropyridic  bases  described  by  Gautier 
and  Etard)  and  variable  substances. 

The  dialysate  when  mixed  with  platinum  chloride  yields  two 
platinochlorides,  the  one,  (C7Hi8N206)2,H2PtCl6,  crystallising  in  pris- 
matic needles,  and  insoluble  in  strong  alcohol,  the  other, 

(C3Hi2N204)o,H2PtCl6, 

formino-  a  dull  yellow  powder  somewhat  soluble  in  strong  alcohol,  but 
insoluble  in  ether.  Both  these  bases  are  allied  to  the  oxybetaines. 
Their  hydrochlorides  form  silky  needles,  which  are  altered  by  excess 
of  hydrochloric  acid  and  by  exposure  to  air.  The  base,  C7Hi8N'206, 
formes  short,  thick  prisms,  which  become  brown  when  exposed  to. 
light,  the  other,  C5H12N2O4,  crystallises  in  needles  which  seem  to  be 
more  stable.  Their  solutions  give  the  general  reactions  for  alkaloids. 
The  precipitates  with  sodium  phosphomolybdate  are  reduced  some- 
what rapidly,  and  are  soluble  in  ammonia  with  formation  of  a  blue 
solution,  like  the  precipitate  formed  by  aconitine  under  the  same  con- 
ditions. 

All  these  compounds  are  violently  poisonous  to  frogs,  producing 
torpor  and  paralysis,  with  destruction  of  reflex  action,  and  rapid 
death.  C.  H.  B. 

"  Ptomaine."  By  J.  Guaeeschi  and  A.  Mosso  (.7.  pr.  Ckem.  [2], 
28,  504 — .512). — Influence  of  Ptomaine  Hydrochloride  on  Nerves  and 
Muscles. — The  experiments  made  on  frogs  after  destroying  the  spinal 
cord  yielded  the  following  results : — When  a  frog  has  been  poisoned 
with  ptomaine  hydrochloride,  the  gastrocnemius  muscle  no  longer 
contracts  regularly  when  the  ischiadic  nerve  is  slightly  irritated.  Its 
irritability  is  soon  lost.  It  appears  as  if  some  time  were  required  for 
the  energy  to  accumulate  in  the  nerve  centre  before  the  same  amount 
of  irritation  will  produce  the  contraction  of  the  muscle.  The 
authors  state  that  the  destruction  of  the  irritability  of  the  motor 
nerves  is  by  no  means  an  action  characteristic  of  curare,  for  they  find 
that  when  a  nerve  dies  from  any  cause  whatever  the  motive  fibres  are 
first  affected,  and  the  direct  irritability  of  the  muscle  is  the  last  to 
disappear.     There  is  no  poison  knovm  which  kills  the  muscle  and 
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leaves  the  nerves  their  functions.  By  slightly  cnmpressino-  the 
ischiadic  nerve  of  a  frog  with  a  pair  of  nippers,  the  leg  becomes 
paralysed,  and  exactly  the  same  appearances  are  manifested  durino- 
its  loss  of  irritability  as  are  shown  in  a  case  of  poisoning  by  en  rare  ° 

The  authors  have  made  a  chemical  examination  of  fresh  brain  sub- 
stance according  to  the  Stas-Otto  method,  and  find  it  to  contain 
ammonia,  trimethylamine,  and  ptomaines.  The  experiment  was  made 
in  winter,  and  24  hours  after  the  death  of  the  animal.  An  examina- 
tion was  also  made  of  the  constituents  of  fresh  beef.  Ten  minutes 
after  the  death  of  a  calf  50  kilos,  of  its  flesh  was  cut  up  and  heated 
for  several  hours  on  a  water-bath  with  dilute  sulphuric  acid.  The 
mass  then  filtered,  and  the  filtrate,  after  separation  of  the  fat,  evapo- 
rated to  a  syrup.  This  was  twice  treated  with  three  times  its  volume 
of  97  per  cent,  alcohol.  The  alcoholic  liquor  was  partially  distilled, 
the  volatile  products  being  passed  into  hydrochloric  acid.  The 
remainder  was  evaporated  and  the  residue  treated  with  ether.  On 
evaporating  the  ether  a  yellow  residue  A  was  obtained.  The  acid 
solution  was  rendered  alkaline  by  adding  ammonia  and  then  shaken 
with  ether.  The  ether  on  evaporation  left  a  residue  B.  Finally  the 
pulpy  residue  was  extracted  with  benzene.  Residue  A  contained 
succinic  acid,  lactic  acid,  and  small  quantities  of  alkaloids.  B  con- 
sisted of  a  yellow  alkaline  liquid,  which,  on  standing,  deposited 
microscopic  crystals.  The  quantity  obtained  was  not  sufficientlv 
large  to  allow  a  thorough  analysis  to  be  made.  The  authors  give  a 
list  of  the  reactions  of  the  substance.  The  residue  from  benzene 
consisted  of  minute  traces  of  alkaloids. 

Considering  the  possibility  that  in  the  method  just  described  the 
alkaloids  may  be  produced  by  the  action  of  sulphuric  acid  on  the 
albuminoid  substances,  the  authors  repeated  the  process,  substitutino- 
tartaric  for  sulphuric  acid.  They  found  that  residue  A  was  very  much 
less ;  succinic  acid  could  not  be  detected.  Residue  B  was  reddish- 
brown  and  contained  traces  of  alkaloids. 

By  extracting  the  flesh  with  water  only  at  50 — 60°,  crystals  of 
methylhydantoin  melting  at  159 — 160-5°  were  obtained,  but  no  trace 
of  alkaloids.  It  appears  that  in  the  absence  of  foreign  acids,  fresh 
acid  animal  substance  yields  only  traces  of  alkaloids,  or  none,  and 
that  their  formation  is  due  to  the  decomposition  of  albuminoid  sub- 
stances. J.  I.  W. 

Gelatin.  By  H.  Weiske  (Bied.  Gentr.,  1883,  673).— The  author 
has  prepared  gelatin  in  various  ways,  and  has  found  that  the  products 
differ  in  properties.  Pieces  of  bone  were  treated  repeatedly  and  for  a 
Ions;'  time  with  dilute  hydrochloric  acid  to  remove  the  inorganic 
matter  as  completely  as  possible ;  they  were  then  washed.  Gelatin 
made  from  this  is  not  precipitated  from  its  solutions  by  tannic  acid 
unless  a  few  drops  of  a  solution  of  a  salt  (sodium  chloride,  &c..)  are 
added  simultaneously ;  in  other  respects  it  does  not  differ  from 
ordinary  gelatin.  By  boiling  bones  free  from  mineral  matter  with 
repeated  quantities  of  water,  and  then  dissolving  the  residue  by 
heating  with  water  under  pressure,  two  solutions  are  obtained  which 
when   evaporated    to  dryness    at   100°  yield  two   kinds   of    gelatin 


620  ABSTRACTS  OF  CHEMICAL  PAPERS. 

differing  from  one  another  and  also  from  the  above  variety  in  various 
properties.  D.  A.  L. 


Physiological    Chemistry. 


Influence  of  the  Salts  of  Sea-water  on  Fresh-water  Animals 
and  the  Causes  of  the  Death  of  Freshwater  Animals  in  Sea- 
water  and  Marine  Animals  in  Fresh  Water.  By  H.  de  Varignt 
and  P.  Bert  {Bled.  Centr.,  1883,  652 — 655).. — Varignyhas  studied  the 
influence  of  some  of  the  salts  contained  in  sea-water  on  the  develop- 
ment of  frog-spawn  and  tadpoles.  Their  development  was  not 
arrested  either  by  solutions  containing  per  litre  2'2  grams  magnesium 
sulphate,  or  by  solutions  containing  as  much  as  3  grams  of  potassium 
chloride  per  litre,  or  even  4  grams  of  magnesium  chloride.  Sea-water 
contains  2'2  grams  MgS04,  0"7  gram  KCl,  3'5  grams  MgCL,  and  20 — 
25  grams  NaCl  per  litre.  Moreover  tadpoles  hatched  in  the  22  grams 
per  litre  magnesium  sulphate  solution  can  thrive  in  a  solution  in  which 
the  magnesium  sulphate  is  gradually  increased  to  4  grams  per  litre.. 
But  sodium  chloride,  even  in  quantities  below  the  proportion  in  sea- 
water,  destroys  the  vitality  of  frog-spawn  and  tadpoles.  In  solutions 
of  equal  parts  of  fresh  and  sea- water,  tadpoles  10 — 20  days  old  die, 
whilst  those  5  or  6  weeks  old  make  scarcely  any  perceptible  progress 
in  their  development.  These  results  confirm  those  obtained  by  Bert 
(Gompt.  rend.,  97,  133),  who,  moreover,  points  out  that  the  amount  of 
chlorides  in  sea-water  is  sufiicient  to  kill  fresh- water  animals  in  from 
30 — 40  minutes.  The  cause  of  death  in  animals  protected  by  slime  is 
exosmotic  action  on  the  gills  ;  whilst  in  animals  not  so  protected,  such 
as  frogs,  &c.,  the  body  becomes  dry  througli  exosmose,  and  the  animal 
loses  fi'om  ^  to  ^  of  its  weight ;  thus  a  frog  will  die  if  one  of  its 
feet  is  immersed  in  sea-w^ater.  A  fully  grown  and  uninjured  eel  can 
live  a  long  time  in  sea-water ;  if,  however,  any  of  the  protecting 
slime  is  removed  the  animal  dies  in  a  few  hours.  Larger  animals 
can  resist  this  action  better  than  smaller  ones.  The  activity  of  the 
water  increases  as  the  temperature  rises.  Experiments  were  now 
made  on  adaptability,  and  it  was  observed  that  when  sea-water  is 
gradually  added  to  fresh  water  containing  living  tadpoles,  crusta- 
ceans, &c.  (also  conferva),  the  animals  (and  plants)  continue  to  Uve  in 
a  salted  fresh  water  in  which  they  w'ould  soon  succumb  if  removed 
direct  from  fresh  water  into  such  a  mixture.  Perfect  adaptation  was 
obtained  with  the  crustacean  water-fleas,  for  after  some  time  they 
became  so  accustomed  to  the  mixed  waters  that  they  died  when  they 
were  returned  to  -their  original  element— fresh  water.  In  another 
experiment  with  these  animals  1  part  of  sea- water  was  added  to  2  parts 
of  fresh  water  ;  within  a  few  days  all  the  animals  died,  but  in  another 
few  days  fresh  animals  appeared,  having  been  hatched  from  the  eggs 
of  their  deceased  progenitors,  from  which  they  diS'ered  only  in  size. 

Fresh  water  infusoria  and  .^conferva  can  withstand  a  water  contain- 
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ing  enough  salt  to  kill  fish  and  crustaceans,  which  is  about  the 
quantity  equivalent  to  a  mixture  of  1  part  sea  with  2  parts  fresh 
water.  They  may  be  made  to  live  in  a  water  equivalent  to  equal  parts 
of  sea  and  fresh  water,  provided  the  amount  of  salt  is  only  increased 
at  the  rate  of  0"!  gram  per  litre  per  diem. 

By  converse  experiments  with  marine  animals  the  authors  find  that 
they  die  in  fresh  water  from  want  of  sodium  chloride ;  and  the  want 
cannot  be  supplied  by  either  potassium  or  magnesium  salts,  or  bv 
raising  the  sp.  gr.  of  the  fresh  water  by  means  of  glycerol  or 
sugar,  &c. 

The  immediate  cause  of  death  is  endosmosis ;  the  gills  of  fish, 
mollusca  and  annelida  swell,  whilst  the  muscles  of  annelida  and  am- 
phioxus  and  the  arms  of  cephalopoda  lose  their  power  nf  contraction. 

Adaptation  experiments  with  marine  animals  under  reverse  condi- 
tions to  those  described  above,  give  perfectly  analogous  results.  The 
authors  are  now  studying  the  effect  on  marine  animals  of  raising  the 
quantity  of  salt  in  sea-water.  D.  A.  L. 

Influence  of  Fresh  Water  on  Marine    Animals  and  Vice 

Versa.  By  F.  Plateau  (Bied.  Gentr.,  1883,  786).— The  author  was 
woi'king  in  this  direction  in  1870,  and  arrived  at  the  same  results  as 
Varigny  and  P.  Bert  (preceding  Abstract),  in  spite  of  the  fact  that 
his  method  was  a  totally  different  one.  J.  K.  C. 

Action  of  Cold  and  Warm  Baths  on  the  Temperature  of  the 

Animal  Body.  By  A.  Pletzer  (Bied.  Centr.,  1883,  712).— It  is  a 
known  fact  that  cold  baths  lower  the  temperature  of  the  body,  but 
that  in  consequence  of  the  external  cooling  the  influence  of  the  regu- 
lating power  of  the  skin  is  soon  at  work,  and  causes  an  increase  ia 
temperature.  If,  however,  an  animal  cooled  by  cold  water  is  im- 
mersed in  a  warm  bath  a  further  reduction  of  temperature  takes 
place  with  astonishing  rapidity.  This  fact  has  been  verified  by  many 
experiments  with  healthy  and  feverish  rabbits ;  the  following  are 
examples  of  the  investigations  : — 

Temperature  of  Animal  at  Starting,  38'6 — 38'7°  C. 

Temperature  of  bath,  °C 30  40  9 

„       animal,  °C.  . .  38-.5— 38-2         38-1— 38-0        38-05 

Temperature  of  bath,  °C 40  9  40 

„       animal,  °C. . .  377- 37-5  37-.5       37-0— 36-8 

Feverish  Animal,  40-2— 40-3°C. 


Temperature  of 
bath,  °C 

30 

40 

29              12 

40 

Temperature  of 
animal,  °C.. . 

40-0 

39-8- 397 

(a,r) 
397-39-4      39-0 

38-6—38-5 

Temperature  of  bath,  °C 9  40  9  40 

animal,  X'.  . .      38-3        37-8—37-2        375         3G(3 

VOL.    \LWi.  2    t 
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In  one  case  the  temperature  of  the  body  was  reduced  5°  by  alternate 
treatment  with  warm  and  cold  water.  It  was  also  observed  that 
simultaneously  with  the  lowering  of  the  temperature  there  is  a 
decrease  in  the  amount  of  oxygen  required,  and  consequently  a  reduc- 
tion in  the  oxidation-process  of  the  body.  D.  A,  L. 

Comparative  Value  of  Fresh  and  Artificial  Butter.     By  A. 

Mater  and  P.  Uldall  (Bied.  Centr.,  1883,  776— 778).— This  paper 
gives  the  results  of  Mayer's  work  (which  has  already  been  abstracted 
in  this  Journal,  Abstr.,  1884,  92),  together  with  some  critical  remarks 
by  Uldall.  The  latter  adverts  to  a  feature  in  Mayer's  experiments, 
that  the  persons  under  treatment  were  not  fed  for  some  days  pre- 
viously with  the  butter  on  trial.  This,  however,  he  thinks  would  only 
slightly  alter  the  results  in  favour  of  artificial  butter,  making  the 
digestibility  of  the  two  about  equal.  J.  K.  C. 

Value  of  Bran  for  Human  Food.  By  M.  Rubner  (Bied.  Centr., 
1882,  677 — 679). — Bran,  as  is  well  known,  contains  nearly  the  same 
IToportion  of  the  most  important  group  of  food  constituents  as  flour, 
the  quantity  of  albuminoids  and  fat  being  even  greater  ;  therefore  the 
question  as  to  the  expediency  of  employing  flour  prepared  from  the 
entire  grain,  or  flour  without  bran,  for  bread-making  is  a  very  im- 
portant one,  and  of  course  amounts  to  this  : — Is  it  better  to  separate 
the  bran  and  use  it  as  fodder  for  cattle,  or  to  leave  it  in  the  flour 
employed  for  human  food  ?  In  order  to  decide  this  point,  the  author 
has  conducted  some  experiments  which,  along  with  his  conclusions, 
are  briefly  described  below.  A  man  was  fed  on  bread  made  from 
different  qualities  of  flour  ;  he  received  about  900  grams  of  bread  and 
1"5  litre  of  beer  daily,  water  being  given  if  more  drink  was  required. 
The  experiments  were  continued  for  periods  of  three  days.  The 
qualities  of  flour  employed  were: — 1.  The  finest  constituting  .30  per 
cent,  of  the  yield  from  wheat-corn,  which  was  a  mixture  of  Odessa, 
Californian,  and  English  wheat.  2.  A  medium  quality,  being  70  per 
cent,  of  the  flour  obtained  from  a  mixture  of  Girka  and  Minnesota 
wheat.  3.  The  whnle-meal  flour  of  the  Bread  Reform  League.  The 
loss  per  cent,  of  the  food-constituents  passing  away  unused  with  the 
excrement  in  each  case  is  as  follows : — 

Dry  Fat  (ether  Carbo- 

Kind  of  flour.       matter.  Nitrogen.  extract),  hydrates.  Ash. 

Finest    4-03  20-07  44-69  MO  19-28 

Medium    ....        6-66  24-56  62-83  2-57  30-35 

Wholemeal..      12-23  3047  51-14  7-37  44-98 

These  numbers  speak  for  themselves.  The  cellulose  walls  of  the 
husk-cells  form  doubtless  the  chief  obstacle  to  the  complete  utilisation 
of  the  nutritious  matter  in  coarse  bread.  The  author  points  out  that 
although  the  quantity  of  coarse  bread  digested  in  the  human  body  is 
less  than  tliat  of  fine  bread,  nevertheless  there  is  a  quantity  of 
nutritious  matter  utilised  in  the  intestines  from  it  and  from  the  bran 
contained  in  it ;  and  from  this  stand-point  alone  no  objection  can  be 
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raised  aorainst  its  use  as  an  article  of  human  diet.  When  however  it 
is  used  it  should  be  ground  very  much  finer  than  it  is  at  present 
customary  to  do.  But  from  an  economical  point  of  view,  the  use  of 
bran  in  bread  is  not  recommended,  for  to  obtain  it,  it  is  taken  from 
animals  which  can  digest  it  more  completely  than  human  beings,  and 
do  therefore  obtain  more  value  from  it.  It  is  further  shown  that 
taking  into  consideration  the  husks  which  must  be  removed,  and  other 
losses  which  occur  during  grinding,  a  greater  yield  than  85  per  cent, 
cannot  in  any  case  be  expected  from  the  mill.  D.  A.  L. 

Influence  of  Feeding  with  Cotton-cake  Meal  on  Milk 
Excretion.  {Bied.  Centr.,  1883,  G83— 684.)— On  the  whole,  results 
from  three  series  of  experiments  determine  in  favour  of  the  use  of 
cotton-cake  meal  for  increasing  the  yield  of  milk.  D.  A.  L. 

Guanine  in  Fish.  By  E.  Ewald  and  C.  F.  W.  Kruckenberg 
(Chem.  Centr.,  1883,  705). — Guanine  is  pretty  generally  distributed 
in  the  skin  of  fishes ;  it  is,  however,  not  a  characteristic  excretion, 
but  is  simply  produced  in  certain  tissues.  D.  A.  L. 

Researches  on  the  Diseases  of  Animals.  By  Pasteur  and 
others  (Bied.  Centr.,  1883,  674—677). — Pasteur's  results  may  be 
summarised  as  follows : — It  is  proved  by  iuoculation  experiments 
that  both  quiet  and  raving  madness  originate  from  the  same  poison. 
The  symptoms  of  madness  are  extremely  variable,  and  depend  appa- 
rently on  the  part  of  the  nervous  system  attacked  by  the  poison.  The 
infectious  matter  is  in  the  form  of  microbes  in  the  saliva  of  mad 
animals;  inoculation  with  it  causes  death  in  three  ways — either  by 
m.icrobating  the  saliva,  or  by  the  excessive  production  of  pus,  or  by 
the  development  of  madness.  The  marrow,  brain,  and  spinal  cord  are 
always  virulent  in  all  animals  dying  of  madness,  the  virulence  in- 
creasing until  putrefaction  sets  in.  In  one  case  a  brain  was  sus- 
tained at  a  temperature  of  12°  for  three  weeks  by  this  action.  To 
produce  madness  quickly  and  surely,  after  trepanning,  inoculate  in  the 
skin  on  the  surface  of  the  brain  ;  the  disease  will  make  its  appeai  ance 
in  6,  8,  or  10  days.  The  malady  produced  by  injection  into  the  blood 
system  exhibits  .symptoms  which  differ  greatly  from  those  of  raving 
madness  caused  by  a  bite  or  by  inoculation  after  trepanning,  and 
hence  many  cases  of  the  quiet  form  may  escape  observation.  In  those 
which  may  be  termed  moderate,  pronounced  paralysis  ensues,  whilst 
raving  and  howling  are  not  observed.  When  the  poison  is  injected  into 
the  blood,  the  spinal  cord  seems  to  be  the  first  point  attacked.  Injec- 
tion of  saliva  or  blood  from  a  mad  subject  into  the  veins  does  not  pro- 
tect a  dog  from  a  subsequent  outbreak  of  madness  or  from  death  after 
a  second  inoculation  of  mad  matter,  either  by  trejianiiing  or  injection 
in  a  vein.  Cases  of  spontaneous  recovery  have  been  observed  when 
early  symptoms  only  were  developed,  but  never  after  the  symptoms 
li'^came  violent.  In  some  cases  after  they  had  disappeared  they  re- 
turned after  two  months,  whereupon  death  followed. 

As  a  great  many  sheep  are  lost  after  protective  inoculation  for 
sheep-pock,  Peuch  has  investigated  the  subject,  and  from  tlie  results 
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of  his  experiments  draws  the  conclusion  that  this  danger  may  be 
greatly  reduced  by  using  small  quantities  of  lymph  diluted  60 — 120 
times. 

Thiernesse  and  Degive  have  made  experiments  on  protective  inocu- 
lation for  lung  epidemics.  Their  results  show  that  2  grams  of  lung- 
epidemic  poison  may  be  injected  into  the  veins  without  danger, 
provided  it  does  not  touch  the  cell-tissue.  Immunity  to  the  same 
extent  results  from  this  injection  as  from  the  tail  inoculation  recom- 
mended by  Willems.  Immunity  in  this  case  is  sometimes  perfect, 
and  does  not  cause  changes  which  occur  when  the  disease  is  taken  in 
the  natural  way.  D.  A.  L. 
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Effect  of  Artificial  Influences  on  the  Internal  Causes  of 
Growth.  By  E.  Wollnt  (Bied.  Gentr.,  1883,  690— 69-!).— It  has 
been  stated  that  the  development  of  plants  can  be  usefully  modified 
by  artificial  means  (C.  Kraus,  ibid.,  1882,  324).  The  author  has  now 
experimentally  proved  such  to  be  the  case. 

Effect  of  Drying  the  Seed  Tubers  on  the  Yield  of  Potatoes. — The 
drying  was  conducted  in  two  ways,  either  at  a  moderate  room  tem- 
perature, 8 — 10°,  when  the  tubers  were  laid  out  and  exposed  to  light 
for  some  time  before  sowing,  or  at  30 — 35°  a  short  time  before  plant- 
ing. In  the  first  case  shoots  were  developed,  whereas  in  the  second 
case  no  germination  ensued.  In  field  experiments,  plots  planted  with 
seed  tubers  dried  by  either  method  yielded  greater  weight,  larger 
number,  and  more  large  tubers  than  plots  planted  with  fresh  seed  tubers 
at  the  same  time  and  treated  in  the  same  manner  as  the  foregoing. 
This  increase  was  more  mai-ked  in  the  case  of  plants  from  small  seeds ; 
this  result  is,  however,  exceptional.  These  facts  only  apply  to  wet 
soils  and  damp  climates. 

Influences  of  Climate,  of  Condition,  and  Extent  of  Soil  on  the  Stem 
Production  of  Cultivated  Plants. — Light  favours  development  of  side 
shoots ;  want  of  light,  on  the  other  hand,  favours  growth  of  the  stalk ; 
therefore  plants  grown  in  diffused  light  or  under  the  shade  of  trees  do 
not  excel  in  side  shoots.  The  soil  must  contain  sufficient  water,  and 
must  be  sufficiently  warm  to  supply  the  necessary  nourishment  for 
the  development  and  growth  of  the  side  shoots.  Thick  planting  is 
not  recommended,  because  the  plants  shade  one  another,  and  in  this 
way  affect  the  light,  and  the  growth  above  ground  is  excessively  long, 
which  is  not  favourable  to  side  growth.  Moreover  evaporation  is 
increased,  and  the  temperature  and  humidity  of  the  soil  are  therefore 
lowered,  which  is  detrimental.  In  fact  the  stem  production  is  weaker 
the  closer  the  plants  are  jilaced  together,  other  conditions  being 
similar. 
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Effect  of  Moiving  and  Feeding-off  Plants  on  the  Production  of  Side 
Shoots. — Removing  the  principal  stems  from  plants  either  by  mowing 
or  feeding-off  is  very  beneficial  to  the  reproductive  powers  of  the 
plants,  inasmuch  as  it  reduces  the  amount  of  leaf  evaporation,  and 
thus  increases  the  amount  of  water  in  the  soil ;  this  increase  is,  how- 
ever, only  slight,  because  at  the  same  time  it  (mowing,  &c.)  raises  the 
temperatui-e  of  the  soil  by  favouring  insolation ;  it  also  allows  the  free 
access  of  light  to  the  young  shoots.  It  is  therefore  advisable  to  cut 
grasses,  clover,  &c.,  as  early  as  possible,  for  by  prolonging  the  growth 
the  soil  becomes  dry  and  the  light  is  shut  out  from  young  shoots. 
Cutting  must  not  be  too  frequent,  for  frequent  interruption  of  growth 
lowers  the  yield.  Even  when  the  ground  is  already  dry  it  is  better  to 
mow  the  plants,  because  in  case  rain  comes  the  leaves  of  unmown 
plants  hold  back  the  water  which  would  be  useful  in  the  soil. 
Mowing  potato  plants  in  an  early  stage  of  growth  lowered  both 
weight  and  number  of  harvested  potatoes. 

Removing  the  shoots  from  the  seed  tubers  increases  the  number  of 
potatoes  harvested  ;  there  are,  however,  a  smaller  number  of  large 
and  medium  tubers,  and  the  total  harvest  is  slightly  lowered. 

Removing  the  top  joint  at  a  not  too  early  period  from  peas,  beans, 
and  vetch  plants  increased  the  number  of  side  shoots,  but  lowered  the 
yield  of  seed  and  partly  of  the  straw.  Experiments  with  maize  plants, 
in  which  the  male  blossom  was  removed  trom  alternate  plants,  so  that 
the  blossoms  of  the  untouched  plants  were  sufficient  to  fertilise  all  the 
female  blossoms,  showed  that  this  operation  increased  the  number  of 
heads,  the  total  harvest,  the  qiiautity  of  ripe  corn,  and  in  most  cases 
the  straw,  whilst  the  number  of  shoots  from  the  parent  stem  was  in 
most  cases  diminished.  D.  A.  L. 

Effect  of  Variations  in  the  Quantity  of  Oxygen  on  the 
Growth  of  Plants.  By  A.  Wieler  (Bied.  Centr.,  1883,  715).— The 
object  of  the  present  investigation  is  to  ascertain  what  reduction  of 
oxygen  in  the  atmosphere  is  required  to  arrest  vegetable  growth,  or 
to  diminish  the  rate  of  development.  Seedlings  of  the  following 
plants  were  employed : — Helianthus  aiinuus,  Vicia  Faba,  Lupimis 
luteus,  Brassica  Napiis,  Curcubita  Pepo,  Coprinus  lagojms,  Mucor 
Mucedo,  and  Phycomyces  nitens.  The  first  experiments  showed  that  the 
quantity  of  oxygen  capable  of  sustaining  vegetable  growth  is  au 
extremely  small  quantity  ;  thus  the  limit  for  L.  luteus^  is  from  1'32  to 
0"000U1865  c.c*  of  oxygen  in  1500  c.c,  whilst  the  limit  for  Phyco- 
myces is  from  1'94  to  2"90  c.c.  In  another  series  of  experiments, 
plants  grown  in  rarefied  air  are  compared  with  those  grown  in  atmo- 
spheric air.  With  H.  annuus  growth  gradually  increases  during  the 
diminution  of  pressure  to  100  mm.,  the  growth  then  diminishes 
suddenly  until  5  to  10  mm.  is  reached,  when  the  rate  of  growth  is  the 
same  as  in  ordinary  air.  The  maximum  of  vigour  for  V.  faba  lies 
between  100  and  300  mm.,  whilst  the  diminution  commences  at 
50  mm.  Under  increased  pressure  the  growth  at  first  decreases,  but 
subsequently  increases,  and  then  becomes  more  considerable  than  in 

*  This  number  is  very  probably  a  misprint. 
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the  open  air.  These  results  help  to  explain  the  rapid  growth  of  plants 
in  elevated  regions.  D.  A.  L. 

Influence  of  Radiant  Heat  on  the  Growing  Parts  of  Plants, 

By  J.  WoRTMANN  (Bied.  Centr.,  1883,  685— 687).— For  every  species 
of  plant  there  is  a  certain  range  of  temperature  especially  favourable 
to  the  growth  of  the  part  of  the  plant  exposed  to  it,  and  between  the 
maximum  and  minimum  of  this  range  is  the  most  favourable  point 
(the  optimum).  Experiment  has  proved  that  plant-growth  depends 
essentially  on  the  degree  of  temperature  to  which  a  plant  is  exposed. 
Van  Tieghem  has  therefore  suggested  that  if  the  growing  part  of  a 
plant  is  exposed  to  unequal  temperatures  on  different  sides,  the  side 
exposed  to  the  most  favourable  temperature  would  grow  quicker  than 
the  other,  and  thus  cause  curvature  with  the  convexity  towards  the 
most  favourable  source  of  heat.  The  author  has  experimented  in  this 
direction  with  Phyeomyces  nitens,  Lepidium  sativum,  and  Zea  Mays, 
and  finds  that  his  observations  do  not  agree  with  the  above  hypothesis, 
inasmuch  as  the  parts  of  plants  capable  of  curvature  bend  sometimes 
towards  and  sometimes  from  the  source  of  heat,  irrespective  of 
increased  or  retarded  growth  resulting  from  either  favourable  or  un- 
favourable heating  ;  thus  maize  always  bends  towards  the  source 
of  heat,  even  when  the  other  side  is  exposed  to  the  optimum 
temperature.  D.  A.  L. 

Correlative    Growths    in    the   Vegetable   Kingdom.    By  J. 

v.  Sacks  (Bied.  Centr.,  1883,  714).— The  author  applies  the  term 
"  correlation  of  growth"  to  the  influence  a  growing  organ  exerts  on 
the  growth  of  another  organ  in  the  same  plant.  Many  illustrations 
are  given.  For  example,  cutting  off  the  leaf-shoots  of  a  potato 
plant  prevents  the  formation  of  underground  tubers,  whilst  removing 
the  underground  tubers  causes  the  formation  of  tubers  on  the  leaf 
stem  above  ground.  When  the  radiating  top  of  Ahies  excelsa  is 
removed,  lateral  branches  develop,  become  vertical,  and  finally  assume 
the  form  of  radiating  tops.  This  the  author  explains  by  the"  assump- 
tion that  the  organs  of  the  plant  act  as  competitors  for  the  common 
store  of  nutritious  matter,  each  homogeneous  organ,  so  to  speak, 
■competing  for  its  own  special  food,  its  removal,  therefore,  necessitating 
a  more  vigorous  attack  on  the  nutritious  matter  in  order  to  effect  its 
regeneration.  Another  form  of  correlation  depends  on  the  interde- 
pendence of  different  organs,  that  is,  when  the  increased  or  diminished 
development  of  an  organ  influences  the  development  of  another  organ 
connected  with  it  functionally  as  a  whole.  For  instance,  in  ordinary 
land  plants  the  development  of  leaf  surface  is  accompanied  by  pro- 
duction of  chlorophyll,  rising  of  sap,  and  consequently  formation  of 
wood  and  extension  of  roots,  whilst  in  submerged  water  plants 
capable  of  absorbing  nutriment  with  their  entire  surface  transpiration 
is  not  required,  and  so  the  formation  of  wood  and  extension  of  root 
are  found  wanting.     Other  examples  are  given.  D.  A.  L. 

Influence  of  the  Amount  of  Soil   on  the   Development  of 
Roots   of  Various   Plants,     By  Hellriegel    (Bied.   Centr.,  1883, 
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756 — 775). — The  proper  structure  of  the  roots  was  first  observed  by 
planting  seeds  in  boxes  full  of  sawdust.  After  growing  for  six  or 
eight  weeks  the  plants  were  removed,  the  roots  washed,  and  their 
form  noted.  In  the  case  of  the  pea,  the  original  tap  root  throws  out 
branches  which  grow  faster  than  the  tap  I'oot,  and  in  time  surpass  it 
in  length  and  abundance  of  secondary  roots.  Beans  besrin  in  the  same 
manner,  but  the  first  side  roots  are  stronger  and  stiffer  than  those  of 
the  pea,  and  do  not  grow  to  such  a  length.  They  increase,  however, 
regularly  throughout,  giving  the  whole  root  the  form  of  an  inverted 
cone,  the  original  tap  root  being  the  longest.  The  root  of  the  lupine 
is  developed  on  an  entirely  different  plan,  assuming  in  time  the  form 
of  an  upright  cone,  the  upper  part  of  the  tap  root  being  free  from 
branches,  which  are  almost  confined  to  the  lower  half.  During  the 
earlier  stages  of  growth  the  roots  of  all  three  grow  very  I'apidly,  but 
their  relatiA'e  growth  diminishes  with  the  age  of  the  plant.  In  the 
case  of  oats,  the  total  length  of  root  branches  was  found  to  average 
40  metres  per  plant.  Diminution  of  the  volume  of  the  soil  was  found 
to  damage  lupines  earliest,  then  buckwheat,  peas,  barley,  clover,  and 
beans  in  descending  order.  When  the  quantity  of  soil  is  too  small 
for  the  proper  growth  of  the  roots,  the  crops  are  damaged  in  propor- 
tion to  the  diminution  in  the  soil.  The  same  result  occurs  when  the 
plants  are  sown  too  closely  together — they  do  not  thrive  so  well,  and 
their  time  of  vegetation  is  shorter.  In  the  case  of  barley,  the  author 
found  that  one  plant  per  kilo,  of  soil  was  about  the  right  proportion. 
The  depth  at  which  the  seeds  were  planted  (2 — 6  cm.)  made  very 
little  difference  in  the  growth  of  the  roots.  J.  K.  C. 

Effect  of  Altitude  on  Plant  Growth.  By  A.  Angot  (Bied. 
Centr.,  1883,  713). — The  author  has  observed  that  the  harvest  period 
of  winter  rye  in  France  is  delayed  four  days  for  every  increase  of 
]  00  meters  in  altitude.  D.  A.  L. 

Studies  on  Evaporation.  By  A.  Sorauer  (Bied.  Centr.,  1888, 
687—699;  comp.  Abstr.,  1881,  1069). — Previous  researches  liave 
shown  that  the  water  which  is  evaporated  consists  both  of  that  pro- 
duced within  the  plant  by  oxidation  and  that  which  has  served 
simply  as  a  carrier  of  nutritious  matter  and  has  passed  through  the 
organism  undecomposed.  It  has  also  been  proved  that  the  greater 
the  amount  of  new  substance  added,  the  more  carbouic  anhydride  and 
water  is  given  up  by  the  plant.  Hence,  in  the  author's  opinion,  the 
amount  of  evaporation  should  indicate  the  amount  of  Avork  done  by  a 
plant,  and  vary  tlierefore  according  to  the  size  of  the  working  parts  of 
the  plant.  Making  use  of  the  data  supplied  in  this  manner,  the  author 
now  finds  that  with  plants  of  the  same  species,  and  grown  under 
like  conditions,  tho.se  having  less  leaf-surface  work  harder  to  produce 
a  definite  amount  of  substance  than  those  having  a  greater  leaf  sur- 
face, and  therefore  the  transpiration  per  square  centimeter  of  leaf  is 
smaller  the  greater  the  available  leaf  surface  of  the  individual  plant. 
Thus  in  some  experiments  with  three  gourd  plants  he  found  that 
diminishing  the  leaf  surface  by  removal  of  leaves  from  one  plant  on 
two  occasions  did  not  alter  the  amount  of  evaporation  in  the  least, 
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and  even  when  half  the  leaves  were  removed  from  another  plant,  a 
reduction  in  the  amount  of  evaporation  ensued  at  first,  but  after  eleven 
days  the  evaporation  was  equal  to  that  of  an  untouched  plant.  Thus 
by  removing  some  of  the  leaves  of  a  plant,  the  remaining  leaves  do 
relatively  more  work  and  develop  a  higher  relative  evaporation 
coefficient  than  those  of  an  untouched  plant.  This  extra  activity  is 
derived  from  the  roots,  and  therefore  the  growth  above  ground  is 
going  on  at  the  expense  of  the  subterranean  growth,  and  the  result 
of  this  diminished  root  growth  is  made  evident  in  subsequent  de- 
velopment of  the  plant,  e.g.,  in  the  size  of  the  organs  above  ground,  &c. 

D.  A.  L. 

Respiration  and  Transpiration  of  Fungi.  By  G.  Bonnier  and 
L.  jMangin  (Bied.  Centr.,  Ih83,  712). — All  the  present  experiments 
with  fungi  prove  that  the  volume  of  oxygen  absorbed  during  respira- 
tion is  greater  than  the  volume  of  carbonic  anhydride  produced,  and 
in  various  kinds  of  fungi  the  proportion  of  the  absorbed  oxygen  to 
the  volume  of  carbonic  anhydride  fluctuated  between  0"55  and  0'81. 
When  the  respiration  takes  place  in  a  confined  volume  of  air,  the 
oxygen  is  soon  entirely  consumed,  whilst  on  account  of  intei-nal 
respiration  large  quantities  of  carbonic  anhydride  are  continually 
evolved.  Respiration  increases  regularly  with  the  temperature,  while 
the  proportion  of  oxygen  to  carbonic  anhydride  does  not  change  per- 
ceptibly for  one  and  the  same  species.  The  intensity  of  respiration 
increases  with  the  humidity  of  the  air.  Diffused  light,  on  the  other 
hand,  lowers  it,  the  reduction  in  many  cases  amounting  to  two-thirds 
of  the  total  quantity  of  carbonic  anhydride.  Respiration  is,  however, 
greater  under  the  influence  of  the  more  refrangible  rays  than  it  is 
under  the  influence  of  the  less  i^et'rangible  rays. 

Evaporation  is  greater  in  diffused  light  than  in  darkness,  the 
difference  amounting  in  some  cases  to  one-half  of  the  weight  of  the 
water  evaporated.  li.  A.  L. 

Function  of  Tannin  in  Plants.  By  B.  Kutscher  {Bied.  Centr., 
1883,  713). — Investigations  were  made  with  Vicia  faba,  Helianthus 
tuherosus  and  annuus,  Ricinus  sangimieus,  and  Pliaseolus  multiflorus, 
plants  well  adapted  for  the  purpose,  as  they  were  found  to  be  typical 
examples  of  the  different  locations  of  tannin ;  inasmuch  as  it  is  dis- 
tributed throughout  the  plant  in  the  Vicia  and  Helianthus,  whilst  it  is 
only  local  and  inactive  in  the  Bicinus  and  Fha&eolus  plants.  In  the 
last  two  species,  tannin  is  not  found  in  the  top  of  the  plants,  nor  in  the 
c*ell-walls,  nor  in  the  general  sap  during  the  period  of  vegetation  ; 
moreover,  ib  is  never  equally  distributed  throughout  the  tissue-com- 
plex, but  is  confined  in  separate  secluded  cells  where  it,  at  the  most, 
changes  to  a  red  colouring  matter  without  being  used  in  the  general 
development,  whilst  with  the  Vicia  and  Helianthus  tannin  is  found  in 
all  the  tissues  soon  after  germination,  but  disappears  with  the  forma- 
tion of  organs.  Vicia  tannin  is  iron-green,  Bicinus  iron-blue.  Tannin 
apparently  takes  part  in  the  formation  of  and  primary  differentiation 
of  the  tissues,  but  does  not  take  part  in  the  further  growth  of  the  cell- 
walls;  the  most  feasible  use  attributed  to  this  substance  is  in  aiding 
respiration.  D.  A.  L. 
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Effect  of  Drying   on  the  Germination  of  Seeds.     By  P.  v. 

TiEGHEM  and  Gr.  Bonnier  (Bied.  Gentr.,  1883,  715). — It  is  well  known 
that  di-ied  seeds  can  germinate  in  a  perfectly  normal  manner,  and  that 
in  such  cases  the  temperature  and  length  of  exposure  are  of  the  utmost 
importance.  For  example,  two  lots  of  Vicia  faha  seed  wei-e  exposed 
respectively  for  24  hoars  to  temperatures  of  35°  and  85"^  ;  both  lots 
were  now  treated  in  the  same  manner,  and  after  three  days  the  35" 
lot  had  germinated,  whilst  the  other  lot  had  not.  After  eight  days, 
all  had  germinated ;  those  from  the  seed  exposed  to  the  lower  tem- 
perature were  stronger,  and  continued  developing ;  whilst  those  of 
the  85°  portion  soon  stopped  in  their  germination.  Cereal  seeds  were 
now  dried  until  they  had  a  constant  weight  at  100°  (a)  and  at  35''  (h)  ; 
of  series  (a)  none  germinated  ;  series  (b)  germinated  as  follows : — 
Rye,  100  per  cent. ;  oats,  90  ;  barley,  83 ;  and  maize  20  per  cent. 
Rye-grain,  even  after  exposure  for  a  short  time  to  100",  showed  signs  of 
vitality,  and  after  its  drying  (for  six  days)  at  80°  and  then  setting  for 
germination,  in  four  days  all  the  grains  had  sprouted.  The  deadly 
temperature  for  rye-grain  is  therefore  considerably  higher  than  the 
coagulating  temperature  of  albumin..  D.  A.  L. 

Presence  of  Mannitol  in  the  Anana.  By  L.  Lindet  (Bull.  Soa. 
Cliim.,  40,  65 — 06). — In  the  course  of  the  analysis  of  ananas  from 
Pernambuco  and  Brazil,  the  author  isolated  crystals  of  mannitol  ;  the 
quantity  obtained  was  equal  to  more  than  1  per  cent,  of  the  fresh 
fruit.  The  identity  of  the  crystals  with  mannitol  was  established  by 
combustion,  ci-ystalline  form,  solubility,  and  absence  of  rotatory  and 
cupric  oxide  reducing  power.  Y.  H.  V. 

Sulphuring  of  Vines.  By  A.  Basarow  {Bied.  Gentr.,  1883,  700).— 
The  author  is  not  satistied  with  the  explanations  already  offered  as  to 
the  manner  in  which  sulphur  acts  on  the  vines.  He  therefore  made 
the  air  from  a  sulphured  vine  pass  through  a  solution  of  caustic 
soda,  and  on  subsequent  examination  he  di'tected  sulphurous  acid, 
and  determined  it  in  the  soda-solution,  showing  that  oxidation  of 
the  sulphur  takes  place.  D.  A.  L. 

Nature  of  Hop  Mildew  and  Means  of  Counteracting  it.    By 

A.  Schwartz  {Bled.  Gentr.,  1883,  718 — 719). — Mildew  is  the  result  of 
an  unsound  state  of  the  hop-plant  caused  by  climatic  influences,  cold 
winds,  severe  frosts,  sudden  changes  of  temperature,  and  excessive 
humidity,  whereby  the  plant  is  weakened,  its  growth  hindered,  and  it 
therefore  becomes  an  easy  prey  to  the  insects.  The  hop  louse, 
I'hrodon  humiti,  lays  its  eggs  either  in  the  ground  in  the  neighbour- 
hood of  hop  gardens  or  on  the  stems  and  leaf-stalks  of  hop-plants, 
choosing  by  preference  the  sickly  plants  as  noted  above.  Plants 
sheltered  by  trees  or  hills,  or  otherwise  protected  from  the  changes 
of  weather,  are  exempt  from  these  visitations.  Proximity  to  the  sea 
is  destructive,  to  a  certain  extent,  to  these  insects.  In  wet  seasons, 
plants  grown  on  rich  soils  are  more  subject  to  mildew  than  those 
produced  on  poor  and  therefore  drier  soils.  Moreover,  plants  set  late 
can  resist  the  attack  better  than    those    sown    earlier,   inasmuch  as 
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they  are  less  frequently  exposed  to  fluctuations  of  temperature. 
Mildew  can  be  prevented  by  washing  with  soft  soap  and  water,  pro- 
vided the  washing  is  commenced  in  time,  regularly  and  systemati- 
cally continued  until  the  cleansing  is  complete,  and  carefully  watched. 
Further  researches  are  required  to  study  the  habits,  &c.,  of  these 
and  other  leaf  lice.  D.  A.  L. 

Composition  of  Saxon  Barley.  By  M.  Marcker  (Bied.  Centr., 
1883,  698 — 700). — The  author  has  compared  the  results  obtained 
from  the  examination  of  several  samples  of  Saxon  barley  with  results 
obtained  from  other  kinds  of  barley,  in  the  following  manner: — 


Mean  of  results,  per  cent. 

Constituent. 

For  Saxony 
barley. 
By  the 
Author. 

For  the  composition  of  barley. 

By  J.  Kahn. 

By  E.  Wolff. 

Moisture 

15-0 
8-4 
1-6 

66-8 
4-6 
3-6 

13-8 

11-2 

2-1 

65-8 

5-2 

2-2 

14-3 

Albuminoids 

10-0 

Fat 

2-5 

Non-nitrogenous  extractive  matter  . . 
Fibre 

63-9 
71 

Ash 

2-2 

It  will  be  observed  that  in  the  Saxon  barley  the  percentage  of 
albuminoids  and  fibre  is  low,  whilst  the  amount  of  non-nitrogenous 
extractive  matter  is  large;  and  it  is  these  qualities  which  make  the 
barley  of  such  high  value.  With  regard  to  the  low  percentage  of 
albuminoids,  the  author  makes  no  notes  of  manuring,  mode  of  culti- 
vation, or  kinds  of  barley  analysed  ;  if  the  greater  part  analysed 
consisted  of  Chevalier  barley,  then  the  results  would  necessarily  be 
low,  for  this  variety  of  barley  only  contains  on  an  average  8"19  per 
cent,  of  albuminoids.  D.  A.  L. 

Feeding-stuflFs.  By  A.  Voelcker  (Bied.  Centr.,  1883,  711).— The 
author  has  obtained  the  following  results  in  various  analyses  : — 


Locust  beans. 

Dari 

seeds. 

Millet. 

Fine 
Kussian 
linseed 

cake. 

Shell  and 
seed. 

Seed. 

Crushed. 

Not 
crushed. 

Moisture 

14-73 
0-62 
5-62 
5-27 

30-99 
2-76 

40-01 

14  11 
2-03 

16-94 
8-81 

54-50 
3-61 

12-55 
2-93 

10-31 
1-63 

70-43 
2  15 

12-85 
3-91 

11-25 
7-73 

60-25 
4  01 

13-19 

3-83 

9-56 

12-51 

57-06 

3-85 

11-13 

Fat 

10 -73 

Nitrogenous  matter.  . . 
"Woody  fibre 

36  62 
7-91 

Extractire  matter  .... 
Ash 

28-22 
5-39 

Suc^ar 
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The  shells  of  the  locust-bean  form  a  condiment ;  they  must  not  be 
given  in  too  large  a  quantity  on  account  of  their  very  sweet  taste  and 
poorness  in  nitrogenous  matter.  Locust-beans  (corn)  are  very  hard, 
but  swell  up  in  water  ;  when  ground  they  constitute  an  easily  di- 
gestible and  nutritious  food.  Dari  seeds  (a  kind  of  sorghum)  and 
millet  on  account  of  their  comparative  poorness  in  nitrogen  are  suit- 
able for  mixing  with  highly  nitrogenous  foods  for  feeding  purposes. 
Green  rye  ensilage  had  the  following  composition : — 

Lactic  Nitrogenous       ExtJ-active     Woody 

Moisture.      aci't.  matter.  matter.         fibre.        Ash, 

Per  cent.  . .        72-50       080       1-99  (0-31  N)        12-86       9-72      2-13 

Sheep  and  cattle  ate  it  readily,  and  cows  gave  milk  abundantly  after 
eating  it.  D.  A.  L. 

Palm-cake  and  Palm.meal.  By  Holdefleiss  (Bied.  Centr., 
1883,  709). — The  first  of  these  substances  is  the  residue  after 
pressing  out  the  oil ;  the  second  is  left  after  the  chemical  extrac- 
tion of  the  oil.  Analysis  of  these  substances  yielded  the  following 
results  per  cent. : — 

Extractive  matter 


Moisture. 

Albuminoids. 

Fat. 

free  from 
nitrogen. 

Woody 
fibre. 

Ash. 

Cake. 

10-09 

16-66 

7-43 

44- 7« 

16-96 

3-50 

Meal. 

12-48 

16-66 

2-72 

40- &3 

22-79 

4-82 

D.  A.  L. 

Amount  of  Pat  and  Albuminoids  in  Feeding- stuffs.    By  P. 

Wagner  (Bied.  Centr.,  1883,  710). — 161  samples  of  palm-cake  were 
analysed  with  the  result  that — 

6        7  39  32  16  p.  c.  of  samples 

contain  less  than     8     8 — 9     9 — 12     12 — 15     over  15  p.  c.  of  fat ; 

of  87  samples  of  rice-meal  17  per  cent,  contained  10  per  cent,  of  fat; 
38,  10—12;  22,  12—14;  23,  over  14;  whilst  18  per  cent,  of  the 
samples  contained  10  per  cent,  of  albuminoids;  46,  10 — 12  ;  and  36, 

12  to  14. 

Out  of  49  samples  of  decorticated  earth-nut  cake  31  per  cent,  con- 
tained 9  per  cent,  of  fat;  24,  9  to  11  ;  and  45  over  11  ;  and  of  albu- 
minoids 39,  44  per  cent. ;  35,  44  to  46  ;  26  over  46.  Undecorticated 
earth-nut,  mean  of  2,  8-4  per  cent,  fat ;  37-23  per  cent,  albuminoids. 
Wheat-bran,  24  samples.  Of  fat,  8  contained  3-5  ;  54,  3-0  to  4-5  ;  38 
over   4-5  per   cent.  ;  whilst   of  albuminoids   42   per   cent,    contained 

13  per  cent. ;  50,  13  to  15 ;  8,  8  to  15  per  cent.  The  mean  of  six 
analyses  of  rape-cake  is  as  follows: — 10-71  per  cent,  fat,  28-73  per 
cent,  albuminoids,  whilst  with  cotton-cake  the  mean  of  six  analyses 
gives  13-7  per  cent,  fat,  30-90  per  cent,  albuminoids:  sesame-cake 
17-45  per  cent,  of  fat;  3159  per  cent,  albuminoids.  D.  A.  L. 

Old  Sugar-beet  Seeds  as  Cattle  Food.  By  Simon  Leorand 
(Bied.  Ct'utr.,    1883,   709). — Old    and   sterile    sugar-beet    seeds    were 
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ground  and  mixed  with  diffusion  residue  to  a  homogeneous  mass ; 
3  kilos,  of  this  meal  a  day  per  head  were  given  to  fattening  bullocks 
as  a  supplementary  food,  whilst  another  lot  of  cattle  had  instead 
3  kilos,  of  linseed-cake  daily  per  head.  The  beet-seed  meal  was 
always  eaten  with  great  relish,  and  both  lots  of  animals  were  in 
equally  good  condition.  D.  A.  L. 

Forests  as  a  Protection  against  Hailstorms.    By  L.  Glaser 

{Bled.  Centr.,  1883,  723 — 725). — This  is  a  selection  of  short  reports 
from  various  neighbourhoods  in  Germany,  Switzerland,  and  Italy, 
showing  that  hailstorms  do  not  occur  in  the  vicinity  of  pine  forests. 
Instances  are  given  of  localities  which  when  well  wooded  were  abso- 
lutely free  from  hailstorms,  but  having  been  stripped  of  their  forests 
,  are  now  often  subject  to  such  visitations.  J.  K.  C. 

Different  Soils  Rich  in  Humus  and  their  Behaviour  with 
Water.  By  A.  Emmerling  and  G.  Loges  (Bied.  Centr.,  1883,  655 — 
657). — Three  soils  have  been  examined.  1.  Heath-turf  from  dry 
"grey"  sand-soil.  2.  Beech  humus  also  form  dry  "grey"  sand-soil. 
3.  Heath-turf  from  the  wet  Jlow  moor ;  they  contained  respectively 
39" 73,  33-24,  and  75"40  per  cent,  of  moisture,  and  the  air-dried  sub- 
stances yielded  the  following  numbers  on  analysis  : — 


1. 

2. 

3. 

3-25 

67-58 

29  17 

0-39 

1-75 
83-39 
14  -86 

0-53 

11-56 

Inorganic  matter 

Humus 

8-47 

" 

79-97 

Nitrogen , , 

1-11 

In    100,000    parts    of  f 
air-dried    substance,  j 
soluble  in  cold  12  }3er-^ 
cent.       hydrochloric  j 

45-20 
32-10 

88-70 
30-40 
41-90 

35-80 
38-60 
3i-70 
24-40 
19-00 

75-30 

Potash   

Lime 

34-90 
115-00 

181-10 

acid (^ 

Sulphuric  acid  . , 

287-80 

1500  grams  of  each  soil  was  fixated  for  14  days  with  4^  litres  of 
water  and  tiltered ;  in  one  case  forthwith,  and  in  another  lot  after 
the  samples  had  been  moistened  daily  for  two  months,  they  then  con- 
tained respectively  21 '40,.  8"6G,  and  32-40  per  cent,  of  moisture.  The 
solutions  yielded  on  analysis  the  following  numbers  in  parts  per 
100,000  of  air-dry  soil :— 
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1 

3. 

Constituents. 

At 
start. 

After 
8  weeks. 

At 
start. 

After 
8  weeks. 

At 
start. 

After 
8  weeks. 

Remarks. 

Humus 

Nitrogen 

Ammonia 

Nitric  acid  .... 
Phosphoric  acid 

Potash 

Lime 

19-30 
1-89 
0-19 

0-53 
1-00 
1-50 

1-16 
0-43 
1-05 

22-50 
1-14 
0-31 

0-40 
1-88 
1-42 
1-31 
2-62 

4  00 

100 -60 
3-90 
0-49 

3-61 
2-93 
200 

1-66 
3-60 
2-30 

83-00 
4-22 
1-22 

4-43 
3-03 
l-£0 
1-10 
1-05 
4-30 
5-40 

158-00 
3-66 
0-65 

3-22 

4-80 

4-70 
2-20 
2-20 

149  -30 
4-07 
0-95 

0-39 
5-14 
3-24 
4-15 
5-98 

3-64 

d  2,  the  ]iropor- 
3  is  small.     The 
'  soluhlo  pilos- 
is large  in  Soil  2. 
le  largo  quanti- 
lesiuni  and  sul- 
are  remarkable. 

Magnesia 

Sulphuric  acid  . 
Ferrous  oxide . . 
Silica 

Soils  1  ai 
on  of  lim 
lantitj  () 
lorie  acid 
Soil  3,  tl 
es  of  mag 
1  uric  acid 

^  -S  cr  :i.^  -^   ^ 

Humus    8olu-"| 
ble  in  water  [■ 
at  14—18°  .  J 

66  0 

78-0 

678-0 

558-0 

197-0 

187  0 

r  In    parts 
■I    100,000    of 
(.    pure  humus. 

Soluble  nitro- 1 
gen J 

0-39 

0-39 

0-73 

0-79 

0-33 

0-37 

rin    parts   per 
<    100  of   total 
[    nitrogen. 

The  great  solubility  of  beech  humus  arises  from  the  large  amount 
of  undecomposed  vegetable  refuse  it  contains,  which  yields  extractive 
matter  to  the  water.  The  fertility  of  these  soils  seems  in  some  way 
connected  -with  the  solubility  of  the  humus.  D.  A.  L. 

Absorptive  Po-wer  of  Different  kinds  of  Soils  for  Water.  By  P. 

PtCHARD  (Bied.  Cevtr.,  1883,  728 — 729). -^The  soils  investigated  were 
clay,  silica,  and  calcium  carbonate,  in  varying  degrees  of  fineness. 
The  author  shows  that  land  which  has  been  covered  with  water  -will 
remain  saturated  for  fifty  days  when  it  contains  30  per  cent,  of  clay 
or  10  per  cent,  of  clay  and  60  per  cent,  fine  silica.  J.  K.  C. 

Chemical    Changes   in   Soil   and  Drainage   Water.    By  F. 

Hoppk-Sevler  (Bied.  6V«ir.,  1883,  725 — 727). — Samples  of  black  mud 
from  sewers,  drains,  ditches,  wells,  ponds,  &c.,  were  obtained  and 
employed  in  this  investigation.  Note  was  taken  of  their  mechanical 
composition,  of  the  action  of  various  reagents  upon  them,  and  of  their 
behaviour  under  different  conditions.  In  their  external  properties,  the 
samples  of  mud  of  different  origin  were  all  much  alike,  .separating 
into  a  grey  upper  and  a  black  under  layer.  The  former  contains 
numerous  organisms,  and  the  latter  consists  chiefly  of  shells  of 
diatomaceae.  At  the  ordinary  temperature,  gas  bubbles  are  from  time 
to  time  evolved  from  the  mud  ;  these  contain  carbonic  anhydride  and 
marsh-gas,  and  in  the  absence  of  fei-rous  carbonate  also  sulphuietted 
hydi-ogen.     A  strong  fermentation  is  continually  going  on,  whereby 
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even  the  cellulose  present  is  gradually  converted  into  carbonic  anhy- 
dride, marsh-gas,  and  hydrogen. 

Nitrous  and  nitric  acids  are  entirely  absent  in  the  under  layers,  and 
in  these,  nitrates  are  speedily  converted  into  ammonium  carbonate. 

As  regards  the  hygienic  condition  of  a  soil,  the  above  results  give 
only  negative  information.  The  evolution  of  carbonic  anhydride  from 
a  soil  cannot  be  taken  as  a  measure  of  the  quantity  of  animal  matter 
present,  nor  can  the  amount  of  nitrates  and  nitrites  in  the  drainage 
Avater  give  any  idea  of  the  quantity  of  impurity,  as  the  existence  of 
all  these  substances  depends  on  several  other  variable  factors. 

J.  K.  C. 

Contributions  to  Systematic  Manuring.  By  P.  Wagner  and 
others  {Bled.  Cevtr.,  1883,  729 — 744). — Experiments  conducted  with 
the  greatest  care  for  five  years  have,  says  the  author,  led  to  a  method  as 
trustworthy  as  the  estimation  of  phosphoric  acid  by  ammonium  molyb- 
date.  The  first  trials  were  made  on  a  plot  of  sandy  soil  divided  into 
40  lots  by  means  of  brick  walls  sunk  18  inches  into  the  ground.  The 
soil  was  carefully  mixed  and  made  as  homogeneous  as  possible  for  a 
depth  of  18  inches,  and  the  manure  introduced  by  mixing  with  the 
upper  layers.  Potatoes  and  barley  were  the  subject  of  the  first  series 
of  experiments,  but  the  results  obtained  were  not  satisfactory,  as 
several  disturbing  factors  still  remained  to  be  eliminated,  such  as 
position  of  the  plots,  moisture  of  the  soil,  &c.  In  the  next  series  of 
experiments  the  di\'iding  walls  were  made  impervious  to  water  by 
means  of  cement,  and  the  soil  removed  to  a  certain  depth  from  each 
plot,  and  replaced  by  well  mixed  earth.  Barley  was  also  planted 
round  each  plot  to  give  similar  conditions  of  light  and  shade.  The 
results  gained  were  better,  but  still  not  satisfactory,  and  further 
modifications  were  introduced,  although  also  without  success.  The 
experiments  on  open  land  also  failed  from  like  causes,  and  the  author 
holds  all  results  obtained  from  manuring  experiments  on  this  basis  to 
be  untrustworthy.  Recourse  was  therefore  had  to  zinc  boxes,  sunk 
into  an  artificial  soil,  and  filled  very  carefully  with  the  same  quantities 
of  sand  and  earth.  The  conditions  of  the  soil  in  the  boxes  could  then 
be  regulated  so  as  to  be  as  nearly  as  possible  alike.  The  boxes  were 
so  arranged  that  the  soil  in  them  was  always  saturated  with  water  up 
to  a  certain  height.  The  same  number  of  seeds  were  planted  in  each 
box,  and  each  experiment  repeated  at  least  six  times.  The  results 
were  most  satisfactory,  the  figures  obtained  agreeing  so  closely  that 
the  mean  result  could  almost  be  looked  upon  as  free  from  error. 

Careful  experiments  were  made  by  this  method  to  ascertain  the 
requisite  quantity  of  manure  to  be  used  for  each  kind  of  seed,  and 
attention  was  also  paid  to  the  accompanying  constituents  of  the 
manure,  and  to  its  coarser  or  finer  condition. 

In  conclusion  the  author  insists  on  the  above  methods  as  necessary 
to  the  carrying  out  of  a  tolerably  exact  manuring  experiment,  the 
quantity  of  moisture  in  the  soil  being  a  factor  which  must  before 
everything  be  the  same  throughout,  and  the  other  conditions  deter- 
mining growth  must  exist  in  their  proper  relative  proportion. 

J.  K.  C. 
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Four-year  Rotation  Experiments.  By  A.  Yoelcker  (Bied. 
Centr.,  18^3,  668 — 671). — In  the  present  series,  the  crops  grown  were 
wheat,  barley,  clover,  and  turnips.  Wheat  was  grown  on  plot  1  after 
clover  consumed  on  the  field  by  sheep,  which  received  in  addition 
350  kilos,  of  decorticated  cotton-cake  per  acre  ;  on  plot  2,  after  clover 
consumed  on  the  field,  along  with  330  kilos,  of  maize  meal  per  acre ; 
on  plot  3,  after  clover  consumed  on  the  field  without  other  food,  but 
receiving  as  manure  potash,  phosphoric  acid,  nitrogen,  &c.,  in  quanti- 
ties equal  to  that  in  305  kilos,  of  cotton-cake  per  acre;  on  plot  4  same 
as  plot  3,  but  receiving,  in  artificial  manures,  plant  food  equivalent  in 
quantity  to  that  of  330  kilos,  maize  meal  per  acre.  The  largest 
quantity  of  wheat  was  obtained  on  plot  4;  plots  1  and  2  were  nearly 
equal ;  whilst  plot  3  yielded  the  least. 

With  barley  after  turnips  consumed  on  the  field  w-ithout  artificial 
manuring,  the  best  yield  was  obtained  on  the  cotton-cake  plot,  the 
maize  meal  and  unmanured  plot  being  nearly  equal,  whilst  a  top 
dressing  of  sodium  nitrate  on  the  other  plot,  lowered  the  yield  of 
corn  but  raised  the  quantity  of  straw.  The  clover  was  fed  off  by 
sheep,  some  getting  cotton-cake  and  others  getting  maize  meal  in  addi- 
tion. The  live  weight  of  the  sheep  increased  to  the  largest  extent  with 
maize  meal;  the  cotton-cake  also  gave  a  large  increase,  Avhilst  the 
increase  from  the  other  plots  was  small.  Sweedish  tui-nips  yielded 
best  with  complete  mineral  manures  and  sodium  nitrate. 

D.  A.  L. 

Irrigation  by  Means  of  Danube  Water.  By  J.  F.  Wolfbauer 
(Bied.  Cenfr.,  1883,  721— 723).— 10,000  parts  of  Danube  water  con- 
tain a  minimum  quantity  of  1"294  parts  dissolved  substances  in  summer, 
and  a  maximum  of  2"104  parts  in  the  winter,  the  maximum  and 
minimum  of  suspended  matter  being  3'383  in  summer  and  0"096  in 
winter.  According  to  the  irrigation  project,  18,000  cm.  of  water  per 
hectare  are  to  be  run  over  a  field  in  the  space  of  180  days ;  the  soil 
Avill  therefore  receive  per  hectare  2500  kg.  of  suspended  and  2800  kg. 
dissolved  matter,  containing  altogether  62  kg.  of  potash,  46  kg. 
sodium  nitrate,  and  4  kg.  phosphoric  acid.  This  quantity  of  potash 
is,  according  to  the  author,  sufiicieut  for  the  production  of  2000  kg. 
of  hay,  but  in  order  to  produce  4000  kg.,  will  require  to  be  supple- 
mented by  phosphoric  acid  in  the  form  of  artificial  manure,  the  amount 
contained  in  the  above  quantity  of  Danube  water  being  insnfficient. 

J.  K.  C. 

Manuring   Experiments  with   Potatoes,  Beet,   and  Maize. 

By  A.  XAL-TltR  (Bied.  Cenfr.,  1883,  662 — 666).— The  soil  on  which 
the  following  experiments  were  made  contained  29'4  per  cent,  of  stones 
above  1  mm.  in  diameter.  The  air-dried  fine  mould  contained  per 
cent. : — 

Hinrius  (con- 

OHa.  N.  PoOj.  tainiiigC).  K2O.  CaO. 

6-93         0-20          0-25  1-06  (0-64)         0-10          5-97 

It  is  015  m.  thick,  and  therefore  contains  about  280"  kilos,  of 
phosphoric  acid  and  2260  kilos,  of  nitrogen  per  hectare.  The  season 
was  bad,  there  being  411  mm.  of  rain  between  May  and  September. 
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Some  experiments  on  various  kinds  of  potatoes  showed  that  the  best 
yield,  both  of  tubers  and  starch,  was  obtained  with  Champions,  Merveille 
d'Amerique  the  next.  Early  Rose  next,  then  Snowflake,  the  worst 
being  Saucisse,  a  Frencb  vai-iety.  Experiments  with,  potatoes  and 
beet  show  that  on  such  a  soil  as  the  above  phosphatic  manures  are  the 
only  ones  which  cover  their  cost  by  increase  in  crop  ;  moreover,  the 
precipitated  phosphate  and  the  superphosphate  are  of  equal  manurial 
value.  Nitrogenous  manures  may  be  applied  in  small  quantities  in 
fine  weather.  In  experiments  on  maize  for  fodder,  it  was  found  that 
stable  manure  was  the  only  one  of  any  actual  value  for  that  plant. 

D.  A.  L. 
Manuring  Experiments  at  Peterhof,  By  W.  Knieriem  (Bied. 
Centr.,  1883,  744 — 740). — Experiments  were  made  with  two  different 
soils  to  ascertain  the  kind  of  plant  nourishment  required.  The  amount 
of  humus  contained  in  both  was  large.  Varying  combinations  of 
potash,  phosphates  and  niti-ogen  manures  were  used  with  each  soil, 
and  the  crop  consisted  of  oats.  In  one  case,  where  the  soil  was  very 
rich  in  nitrogen,  a  mixture  of  potash  and  phosphates  answered  best, 
and  without  the  latter  no  good  yields  at  all  were  obtained.  The  other 
soil  appeared  to  be  in  want  of  all  three  kinds  of  manure,  as  each  sort 
separately  gave  better  results  than  on  the  unmanured  plots;  a  nitrogen 
manure  was  found  to  increase  the  amount  of  straw,  and  phosphates 
gave  a  larger  yield  of  corn.  The  quantity  of  meal  in  the  corn  was 
apparently  decreased  by  the  nitrogen  manures,  whilst  the  converse 
took  place  with  the  phosphates  ;  and  the  latter  worked  equally  well 
whether  given  in  the  form  of  superphosphate  or  precipitated  calcium 
phosphate.  J.  K.  C. 

Manuring  Experiments.  By  v.  Schwerin  (Bied.  Centr.,  1883, 
665 — 667). — In  some  experiments  made  in  Lowitz,  nitrogenous 
manures  were  found  efficient  on  light  and  medium  rye  land,  and  on 
light  warm  barley  land ;  whilst  phosphatic  manures  proved  valuable 
on  heavy  loamy  wheat  land  and  on  low-lying  cold  oat  land.  Flesh 
meal  phosphoric  acid  was  found  to  be  equal  in  manurial  value  to 
superphosphate  phosphoric  acid  on  wheat  land,  and  to  surpass  it  on 
rye  land.  D.  A.  L. 

Silesian  Farm  without  Cattle.  By  Fischer  {Bied.  Centr.,  1883, 
671 — 673). — Since  1871  the  author  has  conducted  his  farm  without 
cattle,  with  the  exception  of  a  few  milking  cows,  because  there  is  a 
good  demand  for  fodder  and  straw  in  his  district.  Manures  of  commerce 
have,  therefore,  been  employed  instead  of  farmyard  manure.  The 
author  does  not  consider  this  course  advisable,  unless  such  special 
opportunities  for  the  disposal  of  fodder  and  straw  are  offered.  Rape 
seed  requires  very  strong  manures,  and  therefore  this  crop  was  grown 
on  those  lands  which  could  be  manured  with  the  existing  farm  manure, 
which  consisted  chiefly  of  cuttings  from  turnips.  In  his  opinion  bone 
meal  is  the  most  important  manure  after  farmyard  manure.  It  has  been 
especially  favourable  to  clover  in  his  district.  Potassium  salts  have 
yielded  very  variable  results  ;  in  one  manure  experiment  with  potatoes, 
potassium  salts  gave  even  better  results  than  guano.     He  uses  phos- 
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phoric  manui^es  for  cereals,  or  where  large  quantities  are  desired,  and 
for  green  crops  nitrogenous,  and,  when  required,  potash  manures. 
The  author  is  well  pleased  with  his  results,  for  his  farm  produce  has 
been  steadily  increasing  since  the  banishment  of  cattle, 

D.  A.  L, 

Artificial  Manures  for  Vineyards,  By  J.  A.  N"ippgen  (Bled. 
Centr.,  1883,  708). — The  usual  manuring  for  vineyards  consists  of 
400  centners  stable  manure  per  morgen  every  three  yeai's.  Instead  of 
this  the  author  has  employed  300  centnei's  of  stable  manui-e  and 
4  centners  of  a  mixture  containing  9 — 10  per  cent.  P3O5,  10  per  cent. 
KoO,  and  2  per  cent.  N"  (as  ammonium  salt),  along  with  4  centners  of 
kainite,  every  two  years  on  old  vineyards  or  sickly  plants.  The 
results  have  been  very  favourable.  D.  A.  L. 

Cost  of  Production  of  Stable  Manure.  By  A.  Dettweiler 
(Bled.  Centr.,  1883,  749 — 750). — The  calculation  was  made  in  the 
case  of  four  herds  of  cows  :  After  allowing  for  cost  of  keep,  attention, 
and  depreciation  in  value,  and  subtracting  the  amount  realised  by  the 
sale  of  the  milk,  a  result  was  obtained  as  to  the  prime  cost  of  the 
manure  produced,  which  varied  considei'ably  in  each  case.  The  cost 
of  the  117  lbs.  of  nitrogen  contained  in  the  year's  yield  of  manure 
from  one  cow  was  estimated  variously  from  nothing  to  70  shillings. 

J.  K.  C. 

Wool-dust.  By  J.  Nessler  (Bied.  Centr.,  1883,  705).— The  author 
has  examined  16  samples  of  refuse  from  woollen  manufactories,  and 
has  determined  the  amount  of  fibre,  dust,  and  total  nitrogen.  The 
amount  of  fibre  varies  from  50  to  7  per  cent.,  the  dust  from  93  to  50 
per  cent.,  the  quantity  of  total  nitrogen  from  1"08  to  9"68  per  cent. 
From  the  results  obtained,  it  is  shown  that  the  quantity  of  nitrogen 
increases  with  the  amount  of  fibre.  D.  A.  L. 

Manuring  Beetroot  with  Chili  Saltpetre,  (Bied.  Centr.,  1883, 
786.) — At  a  meeting  of  beet-sugar  manufacturers  the  conclusion  waB 
arrived  at  that  Chili  saltpetre  could  be  employed  with  twice  its  weight 
of  phosphoric  acid  without  harm,  but  also  without  much  advantage, 
whilst  by  itself  it  was  harmful  at  any  time,  J.  K.  C, 

Manuring  with  Bone-meal.  By  L.  Koch  (Bied.  Centr.,  1883, 
709). — The  effect  of  the  manure  on  the  harvest  was  not  generally 
evident.  Heavy  manuring  frequently  produced  smaller  yields  than 
light  manuring.  "  Magnum  Bonum  "  and  "  Champion  "  potatoes 
yielded  well.  By  the  use  of  either  large  seed,  one  tuber  per  hole,  or 
small  seed,  four  tubers  per  hole,  the  quantity  produced  was  on  an 
average  the  same,  but  the  potatoes  from  the  large  seed  were  of  better 
appearance.  D.  A.  L, 

Gypsum  for  Manure.  By  J.  Nessler  (Bied.  Centr.,  1883,  705), 
— The  author  has  examined  gypsum  from  various  localities  with 
regard  to  the  fineness  and  percentage  of  calcium  sul})hate.  Twelve 
specimens  were  examined,  that  from   Triib,  in  Hornstein,  being  the 
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finest ;    whilst  the  richest  in  calcium   sulphate   was    from   Kray,  in 
Achern.  D.  A.  L. 
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Employment  of  Boric  Acid  and  Hsematin  in  Alkalimetry. 

By  A.  GuYARD  (Bull.  Soc.  CMm.  [2],  40,  422— 423).— The  author 
recommends  boric  acid  for  the  preparation  of  a  standard  acid  solution 
in  alkalimetry.  A  solution  of  commercial  hsematin,  the  colouring 
matter  of  Campeachy  wood,  is  used  at  the  indicator.         W.  C.  W. 

Value  of  Lenz's  Method  for  the  Purification  of  Hydrogen 
Sulphide.  By  R.  Otto  {Ber.,  16,  2947— 2954).— The  author  having 
doubts  as  to  the  possibility  of  hydrogen  arsenide  being  sufficiently 
basic  in  its  properties  to  combine  with  hydrochloric  acid,  repeated 
the  process  by  which  Lenz  (this  vol.,  p.  215)  asserted  he  had  freed 
hydrogen  sulphide  from  traces  of  arsenic.  Hydrogen  sulphide, 
evolved  from  commercial  sulphide  of  iron  and  commercial  hydro- 
chloric acid,  both  known  to  contain  arsenic,  was  passed  through  the 
water  and  hydrochloric  acid  solutions  at  60 — 70°,  as  required  in 
Lenz's  process,  then  through  concentrated  caustic  soda,  and  finally 
through  pure  nitric  acid.  On  testing  these  in  a  large  number  of  trials 
arsenic  was  always  found  in  the  nitric  acid,  but  not  in  the  hydro- 
chloric acid  solutions ;  and  the  author  supposes  that  the  hydi'ochloric 
acid,  employed  for  washing  the  gases  by  Leiiz,  may  have  contained 
some  foreign  substance  capable  of  absorbing  hydrogen  arsenide, 
•possibly  chlorine.  A.  B. 

Preparation  of  Concentrated  Nitromolybdic  Acid  Solution. 

By  A.  GuYARD  {Bull.  Soc.  Ghim.  [2],  40,  423 — 425). — A  saturated 
solution  of  ammonium  molybdate  is  poured  into  20  c.c.  of  dilute  nitric 
acid  (prepared  by  mixing  equal  volumes  of  strong  acid  and  water) 
until  a  permanent  precipitate  begins  to  form.  The  acid  must  be  kept 
perfectly  cold  during  the  process.  The  author  considers  it  advisable 
not  to  use  more  than  20  c.c.  of  dilute  acid  for  each  oj)eration. 

W.  C.  W. 
Determination  of  Ammonia  as  Nitrogen  in  Manures.  By 
W.  Massalski  {Bull.  Soc.  CMm.,  40,  18 — 21).— The  researches  of 
Knop,  Mehu,  and  others  have  established  that  ammonium  salts  when 
heated  with  sodium  hypobromite,  in  presence  of  excess  of  soda  and  of 
glucose,  evolve  all  their  nitrogen  as  such.  The  presence  of  the 
glucose  does  not,  as  usually  supposed,  reduce  any  nitrates  which  may 
be  produced,  but  it  prevents  their  formation.  In  this  paper  an  appa- 
ratus is  described  for  the  determination  of  nitrogen  in  manures  con- 
taining ammoniacal  compounds,  and  the  results  were  found  to  agree 
with  those  obtained  by  the  soda-lime  process.  However,  the  applica- 
tion of  the  method  proposed  is  rather  restricted,  for  powdered  horn, 
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meal,  or  fish  guano  only  give  up  from  one-quarter  to  one- tenth  of  their 
nitrogen  to  sodium  hjpobromite.  Ordinary  guano  gives  up  about 
four-tiftlis  of  its  nitrogen,  and  it  is  suggested  that  it  is  desirable  to 
ascertain  by  experiment  whether  the  whole  of  the  nitrogen  of  guano 
can  be  considered  to  be  ammoniacal,  or  part  ammoniacal  and  part 
so-called  organic  nitrogen.  V.  H.  V. 

Estimation  of  the  Total  Nitrogen  in  Manure.  By  E.  Dreyfus 
(Brill.  Soc.  Clilm.  [2],  40,  2G7 — 271). — When  manure  contains  niti'o- 
gen  in  the  different  forms  of  nitrates,  ammonia,  soluble  and  insoluble 
organic  matter,  the  total  nitrogen  is  best  estimated  by  the  following 
process,  which  yields  very  exact  results.  1  gram  of  the  manure  is 
heated  with  sulphuric  acid  in  a  small  glass  vessel  until  the  nitric  acid 
is  expelled,  and  fumes  of  sulphuric  acid  begin  to  come  off.  When  the 
solution  is  cold,  sufficient  calcium  carbonate  is  added  to  form  a  per- 
fectly dry  mixture.  The  nitrogen  in  the  mixture  is  determined  in  the 
usual  way  by  means  of  soda-lime ;  this  gives  the  total  organic  niti-o- 
gen  plus  the  ammonia.  The  nitrogen  present  as  nitrate  is  determined 
in  another  portion  of  the  sample  by  Schloesing's  method.  Coi-rections 
for  temperature  and  pressure  may  be  avoided  by  comparing  the 
volume  of  gas  obtained  with  that  evolved  from  a  normal  solution  of 
sodium  nitrate  {^'6  grams  per  litre). 

To  prepare  soda-lime,  3  parts  of  quicklime  are  slaked  with  3  parts 
of  water  containing  1-^  of  caustic  soda,  and  ^  of  a  part  of  pure  sugar. 
On  heating  the  soda-lime,  the  sugar  is  decomposed,  and  any  traces  of 
nitrate  contained  in  the  soda  are  destroyed.  W.  C.  W. 

A  Cause  of  the  Differences  noticed  in  the  Estimation  of 
Superphosphates.  By  M.  Marcker  {Bied.  Gentr.,  1883,  751 — 752). 
— The  author  finds  that  the  amount  of  soluble  phosphoric  acid  in 
superphosphates  decreases  somewhat  rapidly  when  the  latter  is  packed, 
in  tin  canisters,  owing  to  the  formation  of  insoluble  phosphates  of 
iron  and  tin.  This  may  reasonably  be  supposed  to  be  the  cause  of  the 
differences  in  the  analyses  of  superphosphates,  some  samples  having 
probably  been  packed  in  these  vessels,  and  thereby  undergone  change, 
Avhile  the  original  stock  has  remained  unaltered.  J.  K.  C. 

Gladding's  Process  for  the  Estimation  of  Retrograde  Phos- 
phates. By  MiLLOT  (Bull.  Soc.  Chim.,  40,  101 — 104).— In  order  to 
obtain  an  accurate  estimation  of  the  retrograde  phosphate,  it  is  neces- 
sary to  use  a  reagent  which  will  dissolve  it  without  attacking  that 
portion  of  the  original  phosphate  which  has  escaped  the  action  of  the 
sulphuric  acid.  For  this  purpose  Gladding  has  proposed  a  slightly 
ammoniacal  solution  of  ammonium  citrate  of  density  1"07 ;  the  super- 
phosphate is  heated  for  about  an  hour  at  the  temperature  of  70°.  In 
France  a  similar  process  is  in  vogue  ;  the  superphosphate  is  placed  in 
contact  for  12  to  15  hours  with  a  very  concentrated  and  ammoniacal 
solution  of  ammonium  citrate.  In  this  paper  analyses  by  the.se  two 
processes  are  cited,  and  the  results  obtained  are  found  to  be  com- 
parable in  the  case  of  aluminium  and  ferric  phosphates. 

V.  H.  V. 
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Separation  of  Alumina,  Ferric  Oxide,  and  Titanic  Oxide. 

By  E.  Cohen  {Jahrb.  f.  Min.,  1884,  1,  Mem.,  186— 187).— The  author 
recommends  the  following  as  the  most  exact  method  of  separating 
alumina,  ferric  oxide,  and  titanic  oxide.  The  precipitate  of  the  three 
hydroxides  produced  by  ammonia  is  dissolved  in  hydrochloric  acid. 
The  alumina  is  separated  by  sodium  hydroxide,  and  the  acid  solution 
of  ferric  oxide  and  titanic  oxide  is  reduced  with  sulphurous  acid  in 
the  cold  (on  heating,  a  portion  of  the  titanic  oxide  is  precipitated). 
Tartaric  acid  is  added  until  ammonia  gives  no  precipitate.  The  FeO 
is  precipitated  by  ammonium  sulphide.  The  TiOj  obtained  from  the 
filtrate  by  evaporating  and  fusing,  must  be  taken  up  by  acid  potas- 
sium sulphate  and  precipitated  from  the  dilute  solution  by  boiling  in 
order  to  obtain  it  pure.  B.  H.  B. 

Detection  of  Manganese  in  Commercial  Zinc-dross  and  in 
Calamine.  Detection  of  Bismuth  in  Lead.  By  A.  Gutard  (Bull. 
ISoc.  Gliim.  [2],  40,  420—421). — The  zinc-dross  or  calamine  is  dis- 
solved in  sulphuric  acid  and  the  solution  subjected  to  electrolysis, 
platinum  electrodes  being  employed.  If  manganese  is  present,  the 
positive  pole  is  surrounded  by  a  purple  coloration  due  to  permanganic 
acid. 

To  detect  bismuth  in  metallic  lead,  make  a  piece  of  the  lead  into 
the  positive  electrode  in  the  electrolysis  of  a  solution  of  pure  zinc  sul- 
phate. Dissolve  the  deposit  on  the  negative  electrode  in  dilute  sul- 
phuric acid,  and  if  a  dark  residue  remains,  test  it  for  bismuth. 

w.  c.  w. 

Use  of  Air  Saturated  with  Bromine  in  the  Precipitation  of 
Manganese.  By  A.  Wolff  (Zeitschr.  Anal.  Ghevi.,  22,  520 — 522).— 
A  current  of  air  is  made  to  pass  through  a  wash-bottle  containing 
water  and  bromine,  it  thus  becomes  saturated  with  the  vapour  of 
bromine,  and  is  then  passed  into  the  strongly  ammoniacal  solution  of 
manganese  acetate.  The  current  is  continued  until  the  brown  flakes 
of  the  hydrated  manganese  peroxide  have  separated,  the  precipitation 
being  usually  complete  in  20  minutes.  The  bromine  wash-bottle  is 
then  replaced  by  one  containing  ammonia,  through  which  the  current 
of  air  is  continued  for  another  15  minutes.  The  solution  is  then 
ready  for  filtration,  and  if  ammonium  instead  of  sodium  acetate  has 
been  employed  for  separating  the  iron,  the  precipitate  may  be  at 
once  ignited  and  weighed  as  MusOi.  P.  F.  F. 

Estimation  of  Chromic  Oxide  by  Titration.  By  B.  Pawolleck 
(Ber.,  16,  3008 — 3009). — This  method  depends  on  the  fact  that 
chromic  oxide  is  readily  oxidised  by  nitric  acid  and  potassium  chlorate, 
whilst  cold  dilute  nitric  acid  has  no  oxidising  action  on  a  ferrous  salt, 
find  is  of  use  in  the  estimation  of  commercial  chromic  salts  and 
chromic  hydroxides.  The  process  is  as  follows.  The  weighed  sub- 
stance containing  from  0'3  to  O'S  gram  CroOg  is  dissolved  in  a  flask 
containing  25  c.c.  nitric  acid,  sp.  gr.  1*4,  and  slowly  with  gentle  boil- 
ing crystals  of  potassium  chlorate  (about  2  grams  for  the  above- 
mentioned  quantity  of  oxide)  are  added  until  the  liquid  has  the  pure 
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reddish-yellow  colour  of  a  chromic  acid  solution  :  with  practice  this 
is  easily  recognised.  The  solution  is  boiled  until  tiie  decomposition 
products  of  the  chlorate  are  driven  off,  cooled,  diluted  to  about  35U  c.c. 
with  water,  and  titrated  in  the  ordinary  way  with  ferrous  ammonium 
sulphate  solution.  If  the  substance  for  analysis  is  already  in  solu- 
tion, concentration  is  necessary  before  oxidation.  The  method  may 
also  be  used  for  ignited  or  insoluble  chromic  oxide,  but  complete 
oxidation  is  more  difficult.  The  process  has  been  carefully  investi- 
gated and  verified  by  comparison  with  the  ordinary  method  of  oxida- 
tion by  fusion  with  alkaline  carbonates,  and  has  been  found  much 
quicker  and  equally  accurate.  A.  B. 

Determination  of  Small  Proportions  of  Alcohol  in  Viscous 
Liquids,  By  E.  Borgmaxn  (Zeitschr.  Anal.  Chem.,  22,  534—535).— 
100 — 200  grams  of  the  liquid  are  distilled  in  a  current  of  steam  until 
about  100  c.c.  of  distillate  has  collected.  The  distillate  is  then  redis- 
tilled in  the  ordinary  way,  the  first  two-thirds  which  pass  over  being 
collected  and  used  for  the  determination  of  sp.  gr.  P.  F.  F. 

Halymetric  Determination  of  Alcohol  in  Beer.  By  Klein ert 
(Zeitschr.  Anal.  Chem.,  22,  505 — 512). — The  author  finds  that  shaking 
beer  for  the  prescribed  15  minutes  does  not  render  its  weight  con- 
stant by  the  elimination  of  the  dissolved  carbonic  anhydride,  but  that 
on  continuing  the  agitation  a  further  loss  takes  place.  Moreover, 
different  varieties  of  beer  require  different  periods  of  agitation.  The 
determination  of  the  carbonic  anhydride  is  thus  liable  to  serious  error, 
as  are  also  those  of  the  alcohol  and  extract,  which  depend  on  this  de- 
termination. The  same  uncertainty  also  exists  as  to  the  length  of 
time  for  which  the  beer  should  be  shaken  up  with  the  salt  in  order 
that  saturation  may  take  place.  P.  F.  F< 

Ratio  of  Glycerol  to  Alcohol  in  Beer.  By  E.  Borgmanx 
(Zeitschr.  Anal.  Chem.,  22,  532 — 534). — The  author  has  previously 
investigated  the  ratio  of  glycerol  to  alcohol  in  wine  (Abstr.,  1883, 
518).     The  ratios  found  for  different  kinds  of  beer  were — 

Alcohol.  Glycerine. 

Maximum 100  5-497 

Minimum 100  4140 

Mean 100  4-803 

The  ratio  thus  varies  within  very  narrow  limits,  and  this  result  is 
of  particular  importance,  as  an  artificial  admixture,  either  of  spirit  or 
glycerol,  can  be  inferred  if  the  above  ratio  is  appreciably  disturbed. 
The  samples  of  English  beer  examined,  although  of  much  greater 
alcoholic  strength  than  the  others,  exhibited  the  same  ratio. 

P.  F.  F. 

Determination  of  Acetic  Acid  in  Wine  by  Distillation  -with 
Steam.  By  B.  La.xdmanx  (Zeitschr.  Anal.  Chem.,  22,  516 — 51l>).— 
50  c.c.  of  wine,  to  which  a  few  grains  of  tannin  have  been  added,  are 
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placed  in  a  small  flask.  A  rapid  current  of  steam  is  conducted 
through  the  wine,  which  is  also  heated  to  boiling,  and  the  escaping 
vapours  are  passed  through  a  condenser  and  collected  in  a  graduated 
flask.  The  distillation  is  carried  on  until  200  c.c.  of  liquid  are  col- 
lected in  the  receiver.     The  distillate  is  titrated  as  acetic  acid. 

P.  F.  F. 
Reaction  of  Ashes  from  Wine.  By  Chiappe  (Bied.  Centr.,  1883, 
790). — The  alkaline  reaction  of  wine  ashes  cannot  be  taken  as  an 
indication  of  the  absence  of  free  sulphuric  acid  in  the  wine.  The 
ash  will  be  alkaline  if  the  sulphuric  acid  is  not  sufficient  to  combine 
with  the  whole  of  the  bases,  and  even  sulphates  when  incinerated  will 
often  be  reduced  to  alkaline  sulphides,  which  give  an  alkaline  reac- 
tion. J.  K.  C. 

Determination  of  Sugar  in  Beetroot.  By  K.  Stammer  and 
E.  SosTMANN  {Bied.  Centr.,  1883,  779— 782).— According  to  Stammer 
the  different  methods  of  extracting  sugar  from  beet  do  not  yield  con- 
cordant results  on  polarisation.  To  obviate  this  difficulty,  he  digests 
the  crushed  root  with  92  per  cent,  alcohol  for  an  hour,  makes  up  to 
a  certain  quantity,  and  finds  that  the  liquid  so  obtained  gives  exact 
results.  As  the  method,  however,  is  tedious,  he  prefers  to  grind  the 
root  up  in  a  mill  until  it  becomes  an  injpalpable  pulp,  and  then  shake 
up  with  cold  92  per  cent,  alcohol,  which  extracts  the  whole  of  the 
sugar. 

Sostmann  digests  beet  pulp  with  80  per  cent,  alcohol,  treats  with 
lead  acetate,  filters,  and  determines  the  sugar  by  polarisation  in  the 
filtrate,  making  the  correction  suggested  by  Degener.  J.  K.  C. 

Examination  of  Spices.  By  E.  Borgmann  {Zieitsclir.  Anal. 
Chem.,  22,  535 — 537). — The  author  has  determined  the  alcoholic 
extract  and  ash  in  a  number  of  samples  of  various  condiments — 
white  and  black  pepper,  cinnamon,  cloves,  mace,  and  allspice. 

P.  F.  F. 
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Sanitation  of  Large  Towns  and  Value  of  the  Refuse  Matter 
from  them.  By  A.  Muller  (Chem.  Centr.,  1883,  706— 708).— The 
author  enumerates  the  various  points  to  be  observed  in  order  to  effect 
the  sanitation  of  towns,  and  some  of  the  methods  at  present  employed 
for  the  disposal  of  sewage  and  otherwise  rendering  it  harmless.  The 
"  water  carriage  systems,"  the  separating  system,  the  earth  system, 
&c.,  are  referred  to.  In  order  to  utilise  sewage  for  agricultural 
purposes,  it  must  be  treated  on  a  manufacturing  scale,  concentrated 
so  as  to  be  stored,  easily  conveyed  from  place  to  place,  and  rendered 
useful  as  manure.  Two  methods  of  concentration  are  alluded  to : 
Liernur  and  Podewil's  process   of  evaporation  in  a  vacuum,  and  Buhl 
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and  Keller's  process  of  precipitation,  pressing,  and  distillation.  The 
cost  is  lower  the  more  concentrated  and  pnre  the  refuse  matter,  and 
the  more  readily  the  material  is  conveyed  to  the  Avorks.  Swedish  air 
closets  fill  the  first  of  these  conditions,  and  Liernur's  pneumatic  pro- 
cess the  second,  wherein  the  material  is  conducted  through  pneumatic 
pipes  by  means  of  steam  power. 

No  use  other  than  manurial  has  been  found  as  yet  for  sewage.  The 
incineration  system,  where  all  the  organic  matter  is  burnt,  although 
good  in  some  cases,  can  never  be  taken  into  consideration  for  general 
application.  D.  A.  L. 

Notes  on  the  Soda  Industry.  By  Scheurer-Kestner  (Bull.  Soc. 
Chini.,  40,  75 — 83).- — The  memoir  contains  the  results  of  the  investi- 
gations of  Chance,  Brock,  and  Hurter  on  the  sulphur  regeneration 
process  of  Schaeifner  and  Helbig,  together  with  some  critical  remarks 
offered  by  the  author. 

Part  I.  In  Chance's  investigations,  conducted  on  a  large  scale,  the 
resultant  hydrogen  sulphide  was  not  decomposed  by  sulphurous  acid 
in  a  concentrated  calcium  chloride  solution  to  form  sulphur  ;  but  it 
was  collected  in  gasometers,  and  finally  bui'nt  to  produce  sulphuric 
acid.  The  soda  waste  is  introduced  by  a  shaft  into  a  cylindrical 
reservoir,  furnished  with  an  agitator,  and  the  temperature  is  then 
raised  to  50" ;  the  gas  evolved  passes  through  a  layer  of  water,  and 
then  a  series  of  vertical  pipes,  into  a  gasometer.  To  prevent  loss  and 
smell;  the  water  of  the  gasometer  is  covered  with  a  layer  of  an  oil 
known  to  the  trade  by  the  name  of  blue  or  dead  oil.  In  the  second  or 
carbonating  process,  the  admixture  of  calcium  chloride  and  magnesia 
is  transferred  to  a  vertical  cylinder  analogous  to  that  used  in  Weldon's 
manganese  recovery  process,  warmed  either  externally  or  internally 
by  steam  and  carbonic  anhydride  passed  in.  The  former  method  is 
more  economical,  but  the  latter  more  practical.  The  calcium  carbon- 
ate formed  can  be  separated  from  the  magnesium  chloride  by  filtration 
through  filter- presses. 

As  regards  the  pecuniary  gain.  Chance  has  calculated  a  profit  of 
£Q6  for  a  quantity  of  waste  corresponding  with  300  tons  sodium  sul- 
phate. But  it  is  pointed  out  that  as  the  price  of  pyintes  will  soon  be 
lowered,  this  profit  will  be  considerablv  diminished.  As  regards  the 
decomposition  of  hydrogen  sulphide  by  sulphurous  acid,  Chance  was 
unable  to  prevent  the  formation  of  sulphuric  and  the  polythionic 
acids.  Analyses  of  the  regenerated  calcium  carbonate  are  appended 
below : — 

Calcium  carbonate 71 — 79     per  cent. 

Calcium  sulphate 3*9 — 4*6 

Calcium  chloride 0*25 — 1'51 

Magnesium  carbonate 0 — 1"77 

Magnesia 1-67— 3-2 

Carbon 3-0— 5-8 

Silica 0-3— 3-30 

Ferric  oxide 1-0— 2-3 

Alumina 0-76— 0-9G 

Soda 0-70— 1-75 
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In  conclusion,  tlie  author  remarks  that  the  only  hope  of  the  compe- 
tition of  the  Leblanc  with  the  ammonia-soda  process  rests  not  on  the 
regeneration  of  sulphur,  but  rather  on  the  production  and  rise  in 
price  of  the  hydrochloric  acid. 

Part  II.  Employment  of  Chalk  Mtid. — Brock  has  employed  the 
chalk  mud  from  the  SchasfPner-Helbig  process  for  the  production  of 
crude  soda.  The  following  mixture  was  introduced  into  the  revolving 
furnace : — 

Sodium  sulphate 100   parts 

Chalk  mud 200       „ 

Coal 40-3    „ 

The  crude  soda  obtained  possessed  the  following  composition  : — 

Per  cent. 

Sodium  oxide 21'.3 

Sodium  sulphate    1"2    | 

Sodium  chloride     2-88  V  or  25Na.O 

Sodium  sulphide    0"55  ) 

The  amount  of  chloride  is  very  large,  and  probably  arises  froia  an 
imperfect  washing  of  the  chalk  mud.  The  operation  lasted  2f  hours  ; 
whilst  only  2  hours  are  required  with  dry  chalk. 

Part  III.  Hurter  has  investigated  the  same  subject,  employing 
various  mixtures  of  chalk  mud,  sodium  sulphate,  and  coal,  and  ob- 
tained crude  soda  containing  24  per  cent,  sodium  oxide,  and  o'88 — 
4'08  sodium  chloride  (or  25  NajO).  Mactear  considers  that  a  more 
perfect  washing  of  the  chalk  mud  could  be  effected  by  warm  water, 
and  remarks  that  the  soda  manufacturers  cannot  rely  on  large  profits 
from  the  sale  of  sulphur.  The  sole  gain  of  the  Schaelfner  and  Helbig 
process  will  rest  on  the  production  of  sulphuric  acid.  V.  H.  V. 

Manufacture  of  Sevres  Blue.  By  C.  Lauth  (Bull.  Soc.  Chinu, 
39,  435 — 443). — In  this  paper  a  full  description  is  given  of  the 
manufacture  of  the  so-called  refractory  blue  of  Sevres,  and  of  the 
various  accidents  attending  its  tiring. 

The  colour  consists  of  a  fritted  mixture  of  15  parts  cobaltic  oxide 
and  85  parts  of  pegmatite ;  it  forms  a  blackish-grey  mass.  It  is 
applied  on  the  enamelled  and  kilned  porcelain  by  working  it  up  with 
turpentine,  oxidised  by  the  air,  and  thus  rendered  viscous.  After 
application,  the  porcelain  is  dried  at  a  gentle  heat  to  expel  the  tur- 
pentine, and  finally  it  is  muffled  at  a  red  heat  to  completely  destroy 
any  turpentine  present. 

The  process  is  frequently  unsuccessful,  however,  and  the  failure  is 
due  to  three  causes,  known  by  the  names  of  (i)  crazing  (gresille- 
ments)  ;  (ii)  displacements  (deplacement),  and  metallisation.  In 
the  first  case,  the  enamel,  instead  of  being  smooth,  is  rough  and 
crinkled,  being  covered  with  blebs ;  in  the  second  the  colour  is  not 
uniformly  distributed,  but  accumulated  in  places  ;  and  on  the  third 
the  surface  of  the  enamel  presents  black  mirror-like  spots.  Of  these 
accidents  the  first  is  practically  irremediable,  and  on  investigation 
was  found  to  arise  from  the  introduction  within  the  kiln  of  organic) 
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substances,  especially  hydrocarbons,  wbich  exert  a  reducing  action 
on  the  colour.  In  practice,  it  is  due  to  an  imperfect  circulation  of  the 
products  of  combustion  within  the  kiln,  whereby  the  porcelain  is 
■exposed  to  this  action.  The  second  accident,  which  is  far  less  fi-equent, 
is  caused  by  an  imperfect  volatilisation  and  decomposition  of  the 
turpentine ;  vapours  of  heavy  hydrocarbons  are  evolved,  which  con- 
dense on  the  red-hot  porcelain  within  the  kiln.  Finally,  the  third 
accident  or  metallisation  is  due  to  an  insufficient  burning  of  the 
porcelain ;  it  can  be  rectified  by  raising  the  temperature. 

V.  H.  V. 

Purification  of  Alcohols.  By  L,  Naddin  {Bull.  Soc.  Chim.  [2], 
39,  626 — 646). — This  paper  contains  an  account  of  an  industrial 
method  of  the  purification  of  alcohol  and  alcoholic  and  saccharine 
liquors,  by  means  of  the  copper-zinc  couple,  and  subsequently  by 
electrolysis.  The  crude  alcohol  is  pumped  into  a  vertical  cylinder, 
across  which  are  serpentine-shaped  bars  of  zinc,  on  which  copper  has 
been  deposited ;  the  alcohol  remains  in  this  vessel  for  two  days.  It 
is  then  either  distilled  or  submitted  to  a  powerful  electric  current 
from  a  Siemens  dynamoelectric  machine. 

In  conclusion,  a  table  is  given  to  show  the  pecuniary  profit  of  this 
process  of  purification  as  against  the  former  method  of  frequent  rec- 
tifications. V.  H.  V. 


Analyses 
513—515).— 


of  Wine.    By  J.  Moritz 
The  author  has  analysed 


(Zeitschr.  Anal.   CJiem.,   22, 
a  number  of  German  wines 


Extract. 
Per  cent. 
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from  tindoubted  sources,  the  results  are,  therefore,  of  interest  as 
extending  our  knowledge  of  the  composition  of  pure  wine.  A  few 
only  of  these  results  can  be  recorded  here.  P.  F.  F. 

Analyses  of  Wines  from  Anjou.  By  A.  Bouchard  (Bied. 
Centr.,  1883,  782 — 783). — Eighteen  white  wines  from  Layon  con- 
tained : — 

Alcohol.  Extract.  Specific 

Per  cent.  Per  cent.  gravity. 

Maximum 17-5  4-66  1-020 

Minimum 10-9  2-39  0-988 

Mean 14-8  3-66  1-002 

Eighteen  white  wines  from  the  Loire  district : — 

Maximum 17-1  3-89  1-020 

Minimum lO'O  1-75  0-976 

Mean 14-09  2-99  0-995 

Eighteen  red  wines  : — 

Maximum 13-2  2-90  0-999 

Minimum 8*0  1-69  0-990 

Mean 10-88  2-23  0-995 

J.  K.  C. 
Analyses  of  Wines  from  Palestine,  &c.  By  A.  Stutzer 
(Bied.  Centr.,  1883,  790). — The  following  are  the  maxima  and  minima 
percentages  of  some  of  the  constituents: — Alcohol,  15-34  and  9-27  ; 
glycerol,  2-0  and  0-29 ;  sugar,  9-82  and  O'lO ;  and  ash,  1-164  and  0-126 
per  cent.  J.  K.  C. 

Influence   of  "  Plastering  "   on  the   Composition  of  Wine. 

By  L.  Magnier  de  la  Sodece  {Compt.  rend.,  98,  110 — 113). — Plaster- 
ing modifies  the  chemical  characters  of  the  colouring-matter  of  the 
wine,  and  not  only  does  the  calcium  sulphate  decompose  the  potassium 
hydrogen  tartrate  with  formation  of  calcium  tartrate,  potassium  sul- 
phate, and  free  tartaric  acid,  hut  it  also  decomposes  the  neutral 
organic  compounds  of  potassium  which  exist  in  the  juice  of  the  grape. 
The  proportion  of  calcium  in  the  wine  is  not  sensibly  increased. 

C.  H.  B. 
Souring  of  Wine,  By  P.  Carles  (Bied.  Centr.,  1883,  790).— 
The  author  remarks  on  the  changes  undergone  by  wine  in  this  pro- 
cess. A  diminution  takes  place  in  the  amount  of  extract  and  gum ; 
sngar  and  other  substances  which  reduce  Fehling's  solution,  but  are 
not  thrown  down  by  lead  acetate,  disappear  completely.  The  glycerol 
decreases  in  quantity,  as  does  also  the  cream  of  tartar,  while  the  free 
tartaric  acid  disappears  altogether,  and  the  barium  slowly  decomposes 
into  ulmic  bodies.  On  the  other  hand,  the  potash  increases  in 
quantity,    owing    to  the  decomposition    of    the    deposit  of  cream  of 
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tartar.  When  the  sickness  has  not  gone  too  far,  it  may  be  remedied 
by  the  addition  of  new  wine  rich  in  tartaric  and  tannic  acids. 

J.  K.  C. 

Influence  of  Temperature  on  the  Fermentation   of  Must. 

By  H.  MtJLLER  (Bled.  Ceatr.,  1883,  783— 785).— Tlie  higher  the  tem- 
peratnre,  the  sooner  the  fermentation  is  finished  ;  at  low  temperatures, 
a  moderate  fermentation  takes  place,  which  becomes  more  violent  as 
the  liquid  becomes  warmer,  and  reaches  a  maximum  at  27°.  By  the 
employment  of  high  temperatui'es,  a  must  rich  in  sugar  can  be  con- 
verted into  a  wine  only  feebly  alcoholic,  sweet,  and  yet  having  lasting 
properties.  Medium  musts  are  best  fermented  at  from  20°  to  24°,  and 
this  temperature  is  reached  when  the  fermentation  begins  at  15°. 

J.  K.  C. 

Removal  of  Juice  from  Sugar-beet.  By  A.  Klewitz  and  G. 
Krieger  (Bied.  Centr.,  1883,  731). — The  authors  have  constructed  a 
diffusion  apparatus  for  removing  the  juice  from  sugar-beet  with  a 
smaller  quantity  of  water.  The  apparatus  consists  of  several  com- 
partments, separated  by  metal  sieves,  the  water  employed  is  poured  in 
the  first  of  a  series  charged  with  beet,  and  then  passes  through  all 
subsequent  compartments,  gradually  becoming  richer  in  extract.  The 
exhausted  material  is  also  passed  thi'ough  the  series ;  the  first  only 
being  replenished  with  fresh  matter  for  extraction.  D.  A.  L. 

Valuation  of  Gelatin,  By  F.  Prollius  (Dingl.  polyt.  J.,  249, 
425). — The  author  has  determined  the  amount  of  ash,  water,  and 
insoluble  matter  (residue  insoluble  in  hot  water)  in  various  kinds  of 
gelatin.  To  ascertain  the  gelatinising  property  1  part  of  the  sample 
was  dissolved  in  90  parts  of  water,  filtered,  and  the  degree  of  viscosity 
determined. 


Ash. 

Water. 

Insoluble. 

Time   re- 
quired for  the 

solution 
to  run  out. 

Astracan   from    Schmidt   and   Dihlmann, 
Stuttgart 
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3-20 
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0-78 
2-30 

pc. 

16  0 
18-0 

17-0 
19  0 
19  0 

17-0 

19  0 

19-0 

1  o 

17  0 
18-0 
17-0 

p.c. 

2-8 
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3  0 
0-4 
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seconds. 
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Ditto,    fine    iride:?eent    Russian    quality, 
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Ditto,  Russian,  from  Gelie  of  Dresden. .  . . 
Ditto,  in  laniinsc,  from  Gehe 

491 
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Ditto,   in   threads,    known    as   Ilamburg 
threads 
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Hamburg  isinglass 

Anotlier  quality 
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Rolled  northern  fish  bladder 

467 

Icclandish  bladder 

463 

Indian  isinglass 
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Yellow,  quality  unknown 

3(i0 
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To  jud^e  of  the  purity  of  isinglass,  it  is  also  recommended  to  subject 
the  sample  to  microscopic  examination.  D.  B. 

Composition  of  Roasted  Chicory.  By  A.  Petermaxx  (Bled. 
Ce7itr.,  1883,  843 — 845). — The  following  are  analyses  of  pure  chicory, 
one  sample  being  coarse,  the  other  fins  :  — 


Water  (100—105°; 

Glucose 

Dextrin,  inulin 

Albuminoids  

Colouring  matter  and  bitter  extractive. 
Ash 

Albuminoids 

Fat 

Cellulose , 

Ash 


Coarse  grains. 


Fine  powder. 


16-28 

26  12 

9-63 

3-23 

16-40 

2-58 

3  15 

5-71 

12-32 

4-58 


96 

„,     5796  per  cent. 
„^  }•    soluble  in  hot 

59  i     ^^*^''- 
55J 

98"^ 

92  I  2fi-14  per  cent, 

37  I     insoluble. 

87J 


The  ash  was  somewhat  higher  than  usual,  but  was  quite  white  ;  as 
the  ash  of  pure  samples  varies  much,  owing  to  the  imperfections  of 
manufactui'e,  it  is  quite  inadmissible  to  judge  of  the  purity  of  a 
sample  of  chicory  by  its  ash.  E.   W.   P. 

Soap  Varnishes.  By  E.  Andres  (Pharm.  J.  Trans.  [3],  14,  169). 
— These  vainishes  are  valuable  on  account  of  their  cheapness,  their 
resistance  to  water,  and  their  elasticity.  Such  a  varnish  can  be  made 
by  dissolving  tallow-soap  in  boiling  water,  filtering  hot  through 
cloth,  and  precipitating  with  a  boiling  solution  of  alum  ;  the  precipi- 
tated stearate  of  alumina  is  washed  and  dried,  heated  on  a  water-bath 
until  transparent,  and  then  stirred  into  turpentine ;  this  mixture  is 
heated  nearly  to  boiling  until  it  forms  a  thick  varnish,  which  can  be 
thinned  with  turpentine.  A  waterproof  varnish  for  cloth  or  paper  is 
made  by  dissolving  iron  or  aluminium  stearate  in  carbon  bisulphide 
or  benzene.  Varnish  for  gilding  is  prepared  from  I'esin  soap,  which 
is  made  by  stirring  and  boiling  for  two  or  three  hours  100  parts  of 
powdered  resin  with  50  parts  of  soda,  dissolved  in  100  of  water  until 
the  mixture  is  clear.  The  soap  is  mixed  with  100  parts  of  water  and 
15  parts  of  steeped  glue,  and  heated  until  the  whole  is  dissolved. 
This  is  a  quick  drying  varnish,  but  can  be  made  slow  drying  by 
adding  10  to  20  parts  of  glycerol  28°  B.  The  resin  soap,  mixed  with 
5  per  cent,  ammonia,  forms  a  cheap  and  durable  vehicle  for  paints. 

D.  A.  L. 
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Spectra  of  Silicon  Fluoride  and  Hydride.  By  K.  Wesen- 
DONOK  (Wied.  Ann.,  21,  427 — 4<o7). — As  the  author  observed  in  a 
bouo^ht  Geissler  tube  containing  silicon  fluoride  the  spectrum  of  car- 
bonic oxide,  he  examined  the  result  Avith  especial  reference  to  the 
spectra  of  silicon  coinpounds,  and  the  cause  of  the  presence  of  that  of 
carbonic  oxide.  Silicon  fluoride  was  prepared  in  the  usual  way  in  an 
apparatus  made  entirely  of  ghxss,  and  fitted  with  stopcocks;  this  was 
connected  with  a  Geissler's  tube.  The  apparatus  was  first  exhausted, 
then  the  acid  allowed  to  come  in  contact  with  a  mixture  of  pure  glass 
and  fluorspar,  and  the  apparatus  again  frequently  exhausted  until 
the  gas  present  was  in  all  probability  pure.  However,  with  all 
this  care  the  spectrum  of  carbonic  oxide  was  always  visible,  and 
mixed  with  that  of  silicon  fluoride.  At  comparatively  high  pressures, 
when  the  discharge  gave  a  continuous  cylinder  of  light,  there  was 
observed  a  more  or  less  continuous  cai'bonic  oxide  spectrum  with  the 
characteristic  eight  blue  bands  of  silicon  tetrafluoride  ;  with  decrease 
of  pressure,  the  specti-um  varied  precisely  in  the  same  manner  as  that 
of  carbonic  oxide,  the  eight  blue  bands  became  clearer,  and  bands  in 
the  violet  appeared.  With  the  introduction  of  a  Leyden  jar  in  the 
circuit,  Swan's  carbon  spectrum  became  visible.  In  another  form  of 
apparatus  in  .which  the  stopcocks  and  all  lubricating  material  was 
avoided,  the  same  phenomenon  was  observed.  As  the  cause  was 
proved  not  to  be  due  to  the  action  of  the  gas  on  the  electrode,  its 
probable  explanation  lies  in  the  great  avidity  of  silicon  tetrafluoride 
for  water.  If  by  the  contact  of  the  gas  with,  water  a  little  oxygen 
Avere  set  free,  the  latter  would  possibly  oxidise  immediately  any  trace 
of  carbon  containing  substances,  such  as  dust,  which  might  be 
present. 

The  spectrum  of  a  mixture  of  silicon  hydride  and  hydrogen  (formed 
by  Wohler's  process)  gave  in  narrow  tubes  only  the  spectra  of  car- 
bonic oxide  and  hydrogen;  in  broad  tubes  under  high  pressured  a 
number  of  lines  which  were  observed  in  the  silicon  fluoride  spectrum 
were  visible,  although  the  characteristic  blue  bands  were  absent ; 
possibly  the  latter  are  peculiar  to  silicon  fluoride.  V.  H.  V. 

Fluorescence  of  Calcspar.  By  E.  Lommel  (Wied.  Ann.,  21, 
422 — 427). — A  red-browu  fluorescence  of  calcspar  can  best  be  ob- 
served when  parallel  light  rays,  rendered  convergent  by  a  lens,  are 
made  to  pass  through  a  cube  of  calcspar;  it  is  rendered  more  marked 
if  the  light  lias  previously  filtered  thi'ough  blue  cobalt  glass  or  green 
glass.  The  phenomenon  is  unaltered  whether  the  bundle  of  rays 
passes  through  the  crystal  normally  or  parallel  to  the  axis,  or  when  it 
is  not  polarised,  or  polarised  in  any  dii-ection.  The  emitted  spectrum 
extends  from  ?>'>  to  G5  (Bun.sen's  scale),  and  is  most  mai'ked  about  44. 
The  light   emitted  by  calcs[)ar   in   the  phosphoroscope  has  the  same 
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coloui'  tone  and  the  same  spectrum,  and  difTers  from  that  observed  in 
direct  radiation  only  in  intensity.  It  is  evident  that  in  both  cases  the 
same  phenomenon  is  dealt  with,  and  thus  the  question  is  opened 
whether  Becquerel's  nomenclature  of  phosphoresence  of  long  and  of 
short  duration,  respectively  fluorescence  or  phosphorescence  so-called, 
does  not  best  represent  the  relation  between  these  two  modifications. 

The  word  phosphorescence  is  generally  used  for  radiation  of  light 
•.visible  only  in  a  darkened  position,  but  the  conception  implied  in  this 
expression  is  far  too  wide  for  the  phenomenon.  The  word  fluo- 
rescence generally  means  the  self-illumination  of  a  body  during  the 
radiation  of  light  upon  it,  although  there  is  nothing  in  the  word 
which  implies  a  permanence  of  illumination  after  the  radiation  has 
ceased.  It  is  here  proposed  to  retain  the  word  fluorescence,  and  to 
substitute  for  phosphorescence  the  phrase  phosphorescence  of  illumina- 
tion. As  in  the  latter  case  the  self-illumination  continues  for  an  hour 
or  more  after  the  source  of  light  is  removed,  but  in  the  former  only  a 
fraction  of  a  second,  the  phenomena  are  suflBciently  distinct  for  dis- 
tinction of  nomenclature. 

In  order  to  determine  the  kind  of  rays  most  efficacious  for  causing 
the  fluorescence  of  calcspar,  a  cube  of  it  was  placed  in  various  parts  of 
the  spectrum;  it  was  observed  that  the  green  rays  between  E  and  h 
were  most  effectual.  It  follows,  then,  that  the  raaximum  of  absorp- 
tion of  calcspar  lies  between  the  same  limits.  This  result  is  possibly 
connected  with  the  phenomenon  of  double  refraction  and  dispersion 
of  calcspar.  In  a  former  memoir  the  author  has  shown  that  this 
latter  is  conditioned  by  two  peculiar  vibrations  of  its  molecules ;  the 
wave-length  of  the  one  normal  to  the  axis  =  Xq  =  0"130lyu.,  that  of 
the  other  parallel  to  the  axis  \'o  =  0'0874yu,.  But  integral  multiples 
of  these  numbers,  4\o  =  0"5204/t  and  6X0  =  0'5244/a,  approximately 
correspond  to  the  wave-lengths  for  E  (X  =  0'5269;m  and  b  {\  =  0'5183/i). 
Hence  it  follows  from  this  theory  that  substances  can  absorb  not  only 
rays  whose  wave-lengths  are  equal  to  those  of  their  own  vibrations, 
but  also  rays  whose  wave-lengths  are  multiples  or  sub-multiples  of 
them  (indirect  absorption).  V.  H.  V. 

Electromotive  Force  in  Terms  of  Chemical  Energy.    By  S. 

CzAPSKi  (Wied.  Ann.,  21,  209— 243).— Thomsnn  and  Helmholtz  have 
expanded  the  Joule-Lenz  law  regarding  the  development  of  heat  during 
electrolysis  thus :  the  electromotive  force  of  a  galvanic  cell  (without 
polarisation)  can  be  expressed  in  terms  of  the  electrothermic  energy 
of  chemical  processes  caused  by  the  passage  of  the  current.  The 
researches  of  Bosscla,  Braun,  Wright,  and  others  have  tended  rather 
to  disprove  the  validity  of  this  law.  Recently  Helmholtz  has  inferred 
from  experiments  that  the  value  of  the  thermic  energy  of  the  chemical 
processes,  not  transformed  into  electric  energy,  is  related  to  the 
change  of  electromotive  force  induced  by  change  of  temperature. 
The  experiments  described  in  the  present  memoir  point  to  the  con- 
clusion that  those  galvanic  cells  which  do  not  convert  all  their  chemical 
energy  into  electric  worJc,  show  decreasing  electromotive  force  with  rise 
of  temperature,  and  conversely  those  which  ivorh  at  the  cost  of  their  own 
heat  capacity,   show  increase  of  electromutive  force  with  rise  of  tempe- 
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ratiire.  In  the  experiments,  the  following  conditions  were  observed 
as  far  as  possible  :  1st,  the  E.M.F.  of  the  cell  to  be  examined  was 
compared  with  that  of  a  constant  normal  cell  whose  E.M.F.  had  been 
determined  in  absolute  units  ;  2nd,  the  examined  cell  was  sufficiently 
constant,  free  from  polarisation  changes,  and  so  composed  that  its 
electrolytic  processes  were  reversible  and  defined  ;  its  temperature 
was  kei)t  constant.  The  standard  cell  was  of  the  composition 
Zn  I  ZnCl,  1  HgoCL.  I  Hg  ;  its  E.M.F.,  as  also  that  of  the  examined 
cell,  was  estimated  by  the  Bois-Reymond  compensation  method. 
The  following  combinations  were  examined: 

Zn  I  ZnCl.  solution  |  AgCl  [  Ag ;   Zn  |  FeCL  solution  ]  AgCl  f  Ag; 

Zn  I  ZnBra  |  HgoBr,  |  Hg,  and  Cd  |  CdCU  |  Hg,CL.  |  Hg. 
The   results    collected   from    the   paper   illustrate    the  proposition 
enunciated  above,    although   they  must  be  considered   only   as  pre- 
liminary and  approximate  ;  for  the  heats  developed  or  absorbed  in  the 
various  chemical  changes  have  not  been  fully  investigated. 

Of  the  table  below  in  the  fir.st  column  is  placed  the  temperature,  in 
the  second  the  E.M.F.  in  volts  compared  with  the  standard  element, 
in  the  third  the  work  done  by  the  current  in  calories,  in  the  fourth  the 
chemical  heat  in  calories,  in  the  fifth  the  difference  between  the  two 
last  values,  and  in  the  sixth  the  value  calculated  from  the  formula  Q  ^ 

dp 
6  j/^jE,   in  which  Q  =  quantity  of  heat,  p   difference   of   potential, 

E  electric  quantity,  J  Joule's  equivalent. 


Cell. 

Zn  1  ZnClo  sol.  \  AgCl  |  Ag. 

Temp. 

E.M.F. 

Work 
equivalent. 

Chemical 
lieat. 

Diff. 

G^E. 

16  00 

0-9149 

44-32 

54  OS 

-    9-76 

-3-39 

14-00 

0-9155 

00  00 

0-9183 

Cell. 

Zn  1  FeCU  |  AgCl  |  Ag. 

31  15 

0-576 

20  00 

0-886 

00-00 

0-5282 

33-00 

17  -40 

+ 15  -60 

+  4-85 

CeU. 

Cd  1  CdCi.,  1  ng.,,Cl2  1  Hg. 

37  00 

0  7130 

28-00 

0-7118 

34-76 

13  -70 

+  20  -86 

+  2-65 

20-00 

0-7106 

The  author  proposes  to  continue  his  researches  in  the  same  direc- 
tion. '  V.  H.  V. 


Electric  Properties  of  Flames.     By  J.   Kollert  {Wied.  Ann., 
21,  2 it — 27o). — This  investigutiou  is  a  continuation  of  Hiinkel's  re- 

2x2 


G52  ABSTRACTS  OF  CHEMICAL  PAPERS. 

searclies  on  the  electric  properties  of  the  Bunsen  and  alcohol  flames. 
The  method  of  experiment  was  as  follows:  — 

A  spiral  of  platinum  was  placed  in  the  flame  symmetrically  with  its 
axis,  and  connected  with  one  pole  of  a  Hankel's  electrometer,  the 
other  pole  being  in  connection  with  the  burner ;  the  electrometer  was 
also  connected  by  a  commutator  with  the  poles  of  a  zinc-copper  pile 
conducting  to  earth. 

The  principal  results  of  the  investigation  are  as  follows  : — 

(I.)  The  difference  of  potential  is  dependent  on  the  material  and 
the  temperature  of  the  mouth  of  the  burner;  an  electro  potential 
series  of  the  materials  of  which  the  burners  are  constructed  can  be 
arranged,  of  which  iron  is  the  most  negative. 

(II.)  The  difference  of  potential  is  also  conditioned  by  the  position 
of  the  spiral ;  the  point  at  which  the  greatest  electromotive  force  is 
produced  coincides  probably  with  that  of  maximum  temperature. 
This  latter  result  probably  represents  the  sum  of  several  conflicting 
causes :  firstly,  by  the  rise  of  temperature  the  platinum  is  positively 
electrified;  secondly,  by  contact  with  the  hydrogen  and  carbonic 
oxide  gas  it  is  negatively  electrified ;  and  thirdly,  in  the  cooler  parts 
of  the  flame  it  is  positively  electrified  by  contact  with  steam  and  car- 
bonic anhydride.  As  regards  the  second  of  these  points,  the  expe- 
riments of  Deville  tend  to  show  that  the  higher  the  temperature,  the 
greater  proportion  of  free  hydrogen  and  carbonic  oxide  present ; 
whilst  Grove  has  shown  tliat  platinum  is  negatively  electrified  when 
in  contact  with  these  gases. 

(III.)  The  results  obtained  by  the  author  agree  with  those  of 
Elstei"  and  Geitl ;  the  former  finds  for  the  E.M.F.  of  a  platinum 
spiral  in  a  Bunsen  flame  =  1"95  Daniel  1,  in  an  alcohol  flame  =  1'43 
IJaniell ;  while  the  latter  obtained  the  values  1'92  and  1-44  Daniell 
respectively.  V.  H.  V. 

A  New  Method  of  Generating  Electricity.  By  J.  A.  Kendall 
(Ghem.  Ne.ws,  49,  49 — 51). — The  author  has  observed  that  hydrogen 
passing  through  a  red-hot  platinum  plate  can  serve  as  an  element  of 
a  galvanic  combination.  Various  methods  of  applying  this  discovery 
have  been  adopted,  and  one  of  the  best  apparatus  consists  of  two 
platinum  tubes  of  different  sizes  closed  at  one  end,  made  from  metal 
-Y^-Q  inch  thick ;  the  smaller  tube  can  be  connected  with  a  hydrogen 
supply,  and  arranged  at  any  desired  height  in  the  centre  of  the  large 
tube,  the  intervening  space  between  the  two  tubes  being  filled  with  a 
suitable  medium.  When  this  arrangement  is  heated  in  the  oxidising 
flame,  the  internal  and  external  metallic  portions  being  connected  with 
a  galvanometer  by  means  of  conducting  wires,  no  deflection  is  pro- 
duced until  hydrogen  is  supplied  to  the  inner  tube.  The  production 
of  electricity  inci  eases  with  the  temperature,  and  is  proportional  to 
the  extent  of  surface  heated  ;  most  powerful  effects  are  observed  when 
the  metallic  c(jating  is  in  a  finely  divided  form  ;  whilst  the  best 
results  have  been  obtained  when  the  inner  metal  is  much  thicker  than 
the  outer  coating,  in  fact,  the  cell  is  quite  spoilt  when  the  reverse  is 
the  case,  owing  to  the  accumulation  of  hydrogen  on  the  inner  plate. 
The  E.M.F.  of  the  new  cells   varies   with   the  media  employed  :  for 
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example,  a  platinnm  tube  cell  with  calcium  borate  at  nearl\'  a  white 
heat,  E.M.F.  =  0'36  Daniell.  whilst  a  similar  cell  with  a  Berlin  poi-- 
celain  tube  at  Dearly  white  heat  =  U"7  Daniell.  The  current  is 
arrested  if  there  is  not  complete  combustion  in  the  source  of  heat 
applied  to  the  cell,  in  fact,  a  reducing  flame  causes  a  reversal  of  the 
direction  of  the  current.  The  platinum-hydrogen  acts  as  a  zinc 
element  in  an  ordinary  galvanic  cell. 

The  fi)l lowing  substances  have  been  employed  more  or  less  success- 
fully as  media,  glacial  phosphoric  acid,  sulphuric  acid  (at  boiling  point 
only  slight  current),  alkaline  and  alkaline  earthy  haloid  salts,  glass, 
and  vitrified  earthenware  and  porcelain.  The  use  of  the  latter  sub- 
stances allowed  the  introduction  of  metals  which  for  obvious  reasons 
could  not  be  employed  with  the  above  metallic  salts.  The  following 
metals  have  been  employed  up  to  the  present  time: — Platinum,  palla- 
dium, gold,  iron,  nickel,  molybdenum,  copper,  and  silver.  Actual 
contact  between  the  metals  and  media  is  essential,  and  therefore  with 
glass  the  metal  is  placed  inside  a  glass  tube  which  is  then  fused  on 
the  metal  (in  the  case  of  oxidisable  metals  a  current  of  coal-gas  is 
passed  during  the  fusion),  and  while  the  glass  is  still  soft,  the  exterior 
is  covered  with  metal.  For  the  finely  divided  metallic  elements 
spongy  platinum,  or  an  alcoholic  solution  of  platinum  chloride,  is 
painted  on  the  glass  which  is  then  ignited,  and  a  film  of  platinum  is 
left  on  the  glass,  the  conducting  wire  is  put  round  in  the  form  of  a 
spiral,  with  other  metals  the  oxide  is  put  in  the  tube,  and  is  subse- 
quently reduced  by  hydrogen.  Sulphates,  carbonates,  nitrates,  and 
glass  containing  metallic  oxides  reducible  by  hydrogen  are  unsuitable 
as  media  for  the  present  purpose. 

The  hydrogen  is  transmitted  not  only  through  the  inner  tube,  but 
also  through  the  intervening  medium  and  external  metallic  cover. 
The  amount  of  gas  transmitted  varies  greatly  with  the  nature  of  the 
media  and  the  nature  of  the  metallic  layer ;  thus  with  the  two,  y^^ 
inch  thick  platinum  tubes,  with  a  favourable  medium,  and  3'3  square 
inches  of  inner  tube  in  contact  with  it,  at  nearly  a  white  heat,  0"7  c.c. 
of  hydrogen  passed  through  per  minute ;  with  finely  divided  metal 
and  soft  glass  medium,  the  hydrogen  transmitted  at  a  full  I'ed  heat 
may  be  as  high  as  0'6  c.c.  per  square  inch  per  minute,  with  Berlin 
porcelain  it  is  only  0'2  c.c.  per  square  inch  per  minute  at  white  heat, 
and  is  less  at  red  heat. 

Gaseous  mixtures  containing  free  hydrogen  give  rise  to  cui'rents, 
whilst  carbonic  oxide  produces  no  electrical  disturbance  with  iron  oi- 
platinum.  The  galvanometer  employed  was  one  adapted  for  rather 
strong  currents  with  small  resistance ;  it  was  graduated  by  means  of 
a  voltameter,  and  some  of  the  deflections  were  of  the  following  values  in 
c.c.  hydrogen  per  minute  :— 10°,  0U7  ;  20^  0-21 ;  3U°,  0-60  ;  40°,  1-35. 
Some  cells  may  be  constructed  by  nearly  covering  pieces  of  metallic 
(platinum,  nickel,  iron,  copper)  wire  or  rod  with  fused  glass,  the 
external  coating  being  foil.  On  heating  these  in  the  oxidising  flame, 
a  current  is  produced  which  is  due  to  the  withdrawal  of  hydrogen 
from  the  inner  core  ;  when  this  current  diminishes,  the  application  of 
a  flame  containing  free  hydrogen  immediately  gives  rise  to  a  strong 
current  in  the  reverse  direction  accompanied  by  the  reabsorption  ol 
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hydrogen  by  the  internal  metal  wire ;  a  similar  effect  is  produced  if  a 
platinum  plate  is  suspended  in  a  platinum  tube  containing  fused  glass 
(magnesium  and  calcium  borates),  when  alternate  electric  currents 
may  be  produced  by  simply  altering  the  nature  of  the  flame.  These 
effects  can  be  repeated  as  often  as  required.  The  initial  deflection 
produced  by  the  "normal"  or  "reverse"  current  is  18°  to  20°  ;  this 
talis  within  10  to  15  minutes  to  nearly  zero.  When  ii-on  wire  is  com- 
})letely  covered  with  glass  (except  the  conducting  wii'e  which  is  not 
heated),  the  oxidising  flame  deflection  may  gradually  be  brought 
actually  to  zero.  Experiments  have  been  made  in  which  the  inner 
platinum  tube  is  connected  with  a  Sprengel  pump  and  immersed  in 
fused  glass  in  a  platinum  cell  heated  in  the  oxidising  flame ;  under 
these  circumstances  a  good  vacuum  could  be  pumped,  and  there  is  no 
deflection  of  the  galvanometer,  but  as  soon  as  a  reducing  flame  is 
employed  there  is  a  steady  deflection  of  15°,  and  bubbles  of  hydrogen 
come  down  the  fall  tube  of  the  pump,  and  in  15  minutes  1'33  c.c. 
were  collected.  Hydrogen  could  not  be  made  to  pass  through  a  glass 
or  porcelain  tube  either  by  means  of  oxygen  or  vacuum  alone.  When 
glass  is  fused  in  a  platinum  crucible  over  a  gas  flame,  hydrogen  can 
be  seen  forming  and  rising  from  the  sides,  especially  from  the  hottest 
part,  if  the  glass  is  allowed  to  become  viscid  by  cooling,  and  the  gas 
flame  again  applied,  tubes  like  those  mentioned  above  may  be  burst 
by  the  bubble  of  hydrogen  formed  on  the  inside  of  the  tube.  It  is 
noteworthy  that  fused  vitreous  matters  do  not  conduct  electricity  of 
low  tension  unless  hydrogen  is  present.  D.  A.  L. 

Weight  Voltameter  for  Measuring  Electric  Currents.    By 

L.  N.   Ledingham  {Chem.  News,  49,  85). 

Electrolysis  of  Dilute  Sulphuric  Acid  and  Hydrated  Salts. 
By  J.  H.  Gladstone  and  A.  Tribe  (C/ieni..  Neivs,  49,  61). —  Frank- 
land  (Abstr.,  1883,  830)  suggests  that  in  charging  and  discharging 
storage  batteries  one  of  the  changes  which  occurs  is  the  electrolysis  of 
hexabasic  sulphuric  acid  in  accordance  with  the  views  of  Bourgoin. 
The  authors  have  made  some  experiments  with  4'2  per  cent,  sulphuric 
acid ;  the  apparatus  employed  consisted  of  a  U-tube  ha,ving  a  stop- 
cock in  the  centre  of  the  horizontal  part.  The  hole  in  the  stopcock 
was  packed  with  asbestos  in  such  a  manner  as  to  prevent  both  the 
mechanical  admixture  of  the  liquids  in  the  two  limbs,  and  also 
electrical  endosmose.  In  experiments  with  currents  of  different 
densities  it  was  observed  that  the  increase  of  sulphuric  acid  in  the 
positive  compartment  per  equivalent  of  hydrogen  set  free  decreased 
with  the  lowering  of  the  current  density.  In  other  experiments  with 
sulphate  of  copper  in  one  limb  and  sulphuric  acid  in  the  other,  it  was 
found  that  the  acid  accumulated  was  largely  in  excess  of  the  copper 
deposited,  this  being  due  to  the  unequal  transference  of  the  ions.  From 
these  results  and  from  those  of  some  previous  investigators,  the 
authors  conclude  that  the  electrolytic  method  is  incapable  of  deter- 
mining whether  H2SO4,  or  a  hydrate  thereof,  gives  rise  to  the  current, 
and  moreover  from  other  experiments  with  copper  and  zinc  sulphates, 
in  which  both  liinbs  of  the  U-tube  were  filled  with  the  same  solution, 
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they    show   that   neither   the  composition   nor   even  presence   of  a 
hydrated  salt  in  aqueous  solution  can  be  determined  by  this  method. 

D.  A.  L.  ' 

Absorption  of  an  Iodine-compound  by  Aluminium.  By  G.  Goi;i: 
{Ghem.  News,  49,  1 — 2). — When  sheet  aluminium  is  immersed  in  ;i 
colourless  aqueous  solution  of  iodic  acid  either  alone  or  tog'ether  with 
apiece  of  sheet  platinum  so  as  to  form  a  voltaic  couple,  the  liquid 
becomes  discoloured,  there  is  a  copious  evolution  of'g-as  from  the' 
aluminium,  and  the  current  produced,  if  utilised,  causes  a  consider- 
able deposition  of  silver  from  a  plating  solution.  After  three  hours; 
the  aluminium  is  considerably  corroded,  and  even  after  repeated 
washing  with  cold  and  boiling  water  retains  iodine,  which  cannot  be 
extracted  with  carbon  bisulphide. 

In  a  quantitative  experiment,  a  piece  of  aluminium  two  inches 
square  and  weighing  15v52  grains,was  immersed  in  a  solution  of  26v4lJ 
grains  of  iodic  acid  in  5  ozs.  of  water,  at  a  temperature  of  IG''.  After 
three  hours,  14"685  grains  of  metal  remained  undissolved,  and  2-340 
grains,  apparently  iodine,  were  absorbed  by  it.  Only  very  slight 
absorption  of  iodine  takes  place  when  solutions  of  potassium  iodide 
or  iodate  are  electrolysed,  using  aluminium  electrodes,  or  when  sheet 
aluminium  is  immersed  in  aqueous  hydinodic  acid  containing  dis- 
solved iodine.  Whilst  there  is  no  absorption  when  a  solution  of  sul- 
phuric acid  and  iodide  is  electrolysed  as  above,  neither  is  there 
absorption  when  aluminium  is  immersed  in  a  cold  saturated  aqueous 
solution  of  iodine,  nor  in  dilute  hydrochloric  acid  containing  iodine^ 
nor  in  dilute  sulphuric  acid  and  potassium  iodide.  It  is,  therefore, 
inferred  that  the  absorption  only  takes  place  with  the  nascent  sub- 
stance at  the  corroding  surface  of  the  aluminium. 

The  aluminium  plates  after  action  appear,  under  the  microscope, 
to  be  partly  disintegrated  into  thin  layers.  D.  A.  L. 

Pyroelectric  Properties  of  Boracite.  By  K.  Mack  (Wied.  Ann., 
21,  410 — 421). — The  optical,  thermic,  and  pyroelectric  properties  of 
boracite  have  been  the  subjects  of  a  series  of  investigations  by  Hauy, 
Hankel  (Abstr.,  1883,  412,  646,,  950),  Mallard,  Baumhauer,  and 
others.  This  research  is  based  upon  an  observation  of  Kundt  that 
Lichtenberg's  figures  can  be  used  for  an  examination  of  the  pyroelec- 
tric properties  of  crystals. 

The  method  of  observation  consisted  in  heating  the  crystal  to  be 
examined  in  an  air-bath,  removing  it  by  a  pair  of  pincers  previously 
heated  in  the  same  bath.  The  crystal  is  then  passed  through  an 
alcohol  flame  and  placed  on  a  slip  of  wood  or  paper,  where  it  is  dusted 
thoroughly  with  the  ordinary  mixture  of  sulphur  and  red  lead.  On 
cooling,  the  particles  of  these  substances  arrange  themselves  in 
definite  lines,  thus  marking  out  the  field  of  positive  and  negative 
electricity.  The  ciystals  examined  were  cubical,  rhombic,  dodeca- 
liedral,  and  tetrahedral,  obtained  from  Stassfurt  and  Luneberg. 

The  general  results  of  the  investigation  may  be  summed  up  ns 
follows : — 

(1.)  The  difference  of  potential,  whether  positive  or  negative,  does 
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not  extend  over  the  whole  surface  of  a  crystal,  but  follows  certain 
definite  lines. 

(2.)  If  upon  a  crystal,  in  which  either  the  rhomhic  or  dodedecahedral 
form  is  dominant,  tliere  be  conceived  to  be  marked  out  a  smaller, 
perfect  rhombic  dodecahedron,  so  that  its  principal  crystallographic 
axes  coincide  with  those  of  one  or  other  of  the  above  crystals,  and 
thei'e  be  projected  from  the  common  middle  point,  the  angle  of  the 
latter  dodecahedron  upon  the  sui-face  of  the  crystal,  then  a  system  of 
lines  is  obtained,  coinciding  with  the  lines  of  the  electro-positive  or 
-negative  potential  differences.  Those  lines  which  connect  the  middle 
points  of  smooth  and  glistening  tetrahedral  surfaces  are  coloured 
yellow,  but  those  which  lie  symmetrically  to  any  principal  symmetri- 
cil  plans  of  the  regular  system  are  red.  This  system  of  lines  coin- 
cides with  the  optical  system  of  lines  of  double  refraction  which  have 
been  described  by  Klein  and  Baum-hauer. 

It  would  appear  tken  that  there  is  an  intimate  connection  between 
the  optical  and  pyroelectric  properties  of  boracite.  The  former  are 
probably  conditioned  by  a  state  of  tension  of  crystal,  and  the  experi- 
ments of  T.  and  P.  Currie  would  seem  to  point  to  the  same  condi- 
tioning of  the  pyroelectricities.  V.  H.  V. 

Production  of  Low  Temperatures  by  the  Use  of  Liquefied 
Gases.  By  Cailletet  (Aim.  Chim.  Phys.  [5],  29,  153— 164).— To 
remedy  the  inconveniences  pre\"iously  attending  the  use  of  Thilorier's 
apparatus  for  condensing  gases,  the  author  has  devised  certain  im- 
provements in  the  arrangements  and  fittings  of  the  apparatus,  by 
which  the  liquefaction  of  ethylene  and  other  gases  can  now  be  effected 
without  difficulty,  although  the  pressure  required  may  amount  to 
several  hundred  atmospheres.  As  liquefied  ethylene  does  not  solidify 
at  even  the  lowest  known  tem2Terature,  it  has  the  important  advan- 
tage over  carbonic  anhydride  and  nitrous  oxide  of  remaining  trans- 
pai'ent  during  its  volatilisation,  and  of  thus  permitting  the  effects  on 
the  substances  immersed  in  it  to  be  readily  observed.  The  drops  of 
liquid  ethylene  are  allowed  to  pass  with  moderate  velocity  into  a  test- 
tube  containing  the  substance,  and  this  tube  is  concentrically  enclosed 
in  another  glass  vessel,  the  air  in  the  intervening  space  being  com- 
pletely desiccated,  so  that  no  deposition  of  ice  can  take  place  on  the 
cooled  tube.  The  author  has  obtained  by  liquid  ethylene  a  degree  of 
cold  indicated  by  —  107°  on  a  sulphide  of  carbon  thermometer. 

R.  R. 

A  Convenient  Temperature  Regulator.  By  W.  T.  Richmond 
{Amer.  Chevi.  J.,  5,  287—289). 

Use  of  Mercury  Thermometers,  with  particular  Reference 
to  the  Determination  of  Melting  and  Boiling  Points.     By  J.  M. 

Ckavts  {Avier.  Chem.  /.,  5,  307 — 338). 

Thermo-chemistry   of   Haloid    Salts.       By   Berthelot   (Avn. 
Clim.  Phys.  [5],  29,  198—288). 
In  this  series  of  eight  papers  the  aathor,  by  adducing  the  data  for 
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the  application  of  his  general  theory  to  the  case  of  the  double  haloid 
salts,  adds  a  new  chapter  to  the  reseai'ches  on  chemical  mechanics 
which  he  has  pursued  for  so  many  years.  A  complete  theory  of 
saline  reactions  requires  that  all  the  compounds  capable  of  being 
formed  Tinder  the  given  conditions  of  the  experiment  shall  be  taken 
into  account.  Thus,  the  heats  of  formation  and  of  dissociation,  not  only 
of  the  simple  salts,  but  those  also  of  all  the  acid,  the  basic,  the  double, 
the  hydrated,  and  the  anhydrous  salts  that  can  possibly  be  foi-med 
under  the  circumstances,  must  be  determined  beforehand.  This  has 
been  done  in  many  cases  in  the  present  series  of  papers,  and  the 
observed  reactions  explained  by  the  principle  of  maximum  work,  as  in 
the  theoiy  of  chemical  equilibrium  already  advanced  in  the  author's 
Essai  cle  Mecanique  cliiviique.  The  first  paper  merely  states  the 
range  of  the  investigation.  The  second  gives  the  thermal  data  for 
double  salts  formed  of  mercury,  of  potassium,  or  of  both,  united  with 
one  or  two  of  the  three  halogens,  chlorine,  bromine,  iodine,  or  with 
their  analogue,  cyanogen.  Some  interesting  particulars  are  noted 
concerning  the  successive  physical  and  chemical  changes  of  such 
salts.  Thus,  the  heat  of  combination  from  the  simple  salts  is  very 
small,  except  when  the  iodide  is  one  component,  when  the  heat, 
reckoned  from  the  yellow  iodide,  is  about  the  same  as  that  disengaged 
in  the  transformation  of  yellow^  to  red  iodide.  The  combination  of 
potassium  iodide  with  mercuric  cyanide  liberates  much  heat,  and  the 
author  regards  the  resulting  product  as  a  triple  salt  formed  by  a 
union  of  mercuric  iodide  with  a  double  cyanide  of  mercury  and  potas- 
sium. 

In  the  third  paper,  it  is  shown  that  haloid  salts  of  mercury,  like 
those  of  other  metals,  combine  with  their  corresponding  hydi-acids, 
forming  well-defined,  crystallised  acid  salts.  Red  crystallised  mer- 
curic iodide  dissolves  readily  in  dilute  hydriodic  acid  with  disengage- 
ment of  heat,  and  there  is  evidence  of  the  stability  of  the  compound 
thus  formed,  which  may  be  regarded  as  mercuro-hydriodic  acid,  cor- 
responding with  a  whole  series  of  doable  salts,  and  analogous  to  the 
well-known  complex  acids  derived  from  metallic  cyanides.  The  heat 
of  formation  of  acid  chloride  of  mercury  is  less  than  that  of  the  acid 
Iromide,  and  much  less  than  that  of  the  acid  iodide,  whilst  mercuric 
cyanide  disengages  scarcely  any  appreciable  heat  with  hydrocyanic 
acid.  The  next  paper  treats  of  the  heat  of  neutralisation  of  hydr- 
acids  by  the  oxides  of  mercury  and  of  potassium. 

In  the  fifth  paper  are  discmssed  the  isomeric  states  of  the  haloid 
salts.  The  heat  of  transformation  of  227  grams  yellow  mercuric 
iodide  into  red  is  I"5  cal.  In  the  formation  of  silver  iodide  by  pre- 
cipitation -with  potassium  iodide,  a  succession  of  transformations 
occur  in  the  amorphous  state  of  the  substance,  and  its  passage  from 
the  last  amorphous  condition  to  the  crystalline  is  not  accompanied  by 
any  sensible  thermic  phenomenon,  that  is  to  say,  the  sum  of  the  work 
done  in  the  transformation  is  sensibly  nil.  The  same  thing  happens 
■when  an  organic  substance  passes  into  an  isomeride  of  the  same 
chemical  functions.  But  when  there  is  a  change  of  condensation 
(polymerisation),  or  a  change  of  chemical  functirm  with  the  same 
condensation,  a  notable  disengagement  of  heat  is  usually  observed. 
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The  sixtli  paper  is  devoted  to  a  study  of  the  double  decompositions 
of  the  haloid  salts  of  mercury,  and  the  numerical  results  confirm  in 
all  I'espects  the  author's  principles.  In  all  cases,  the  system  which 
disengages  the  most  heat  is  formed  by  preference  whether  as  regards 
dissolved  or  insoluble  substances,  and  Berthollet's  laws  are  sometimes 
verified  and  sometimes  quite  contradicted,  just  as  they  are  or  are 
not  in  accordance  with  the  thermochemical  previsions. 

The  seventh  and  eighth  papers  deal  with  the  haloid  salts  of  silver, 
in  the  reactions  of  which  there  are  certain  special  distinctive  circum- 
stances, such  as  the  inverse  displacements  to  which  attention  has 
lately  been  called.  The  author  explains  these  by  the  formation  of  a 
double  salt  and  the  consequent  separation  of  the  alkaline  salt  along 
with  the  haloid  salt  in  the  solid  form.  The  displacement  of  hydro- 
chloi-ic  acid  united  to  silver,  by  hydrobromic  and  hydriodic  acids, 
whether  free  or  combined  with  alkalis,  takes  place  by  reason  of  the 
thermic  preponderance  of  these  last  acids,  and  would  exclusively  take 
place  but  for  the  existence  of  double  and  acid  salts  capable  of  giving 
rise  to  inverse  reactions,  which  however  are  limited  by  the  dissocia- 
tion of  the  double  salts.  And  with  the  silver  salts,  as  with  the 
mercuric,  the  whole  resolves  itself  into  one  fundamental  action, 
namely,  that  which  corresponds  with  the  thermic  maximum. 

R.  R. 

Molecular  Volumes  of  Salt  Solutions.  By  W.  W.  J.  Nichol 
(Chem.  Keus,  49,  37). — In  August,  1883,  the  author  published  (Phil. 
Mag.)  results  of  experiments  on  molecular  volumes  of  salt  solutions  of 
various  strengths,  wherein  he  found  that  in  the  case  of  ten  potassium 
and  sodium  salts  the  difference  in  molecular  volume  of  a  solution, 
produced  by  the  substitution  of  one  metal  for  the  other,  or  one 
radical  for  another,  was  in  each  case  a  constant  quantity.  The 
chlorides,  sulphates,  nitrates,  chlorates,  and  hydroxides  were  ex- 
amined. From  the  results,  he  inferred  that  the  volumes  of  these 
elements  and  radicals,  if  determined  in  aqueous  solutions  and  under 
similar  conditions,  are  independent  of  the  mode  of  combination ;  and, 
moreover,  that  when  salts  are  dissolved  in  water  the  molecular  inter- 
spaces in  various  solutions  are  nearly  co-extensive.  Recently  these 
conclusions  have  received  support  from  the  results  of  Grroshans  (this 
vol.,  143)  and  of  Bender  {ibid.,  144).  Under  these  circumstances, 
the  author  now  deduces  the  following  law : — The  volume  of  a  metal 
in  a  salt,  in  dilute  solutions  (1  to  200  H20),is  independent  of  the  non- 
metallic  radical  associated  with  it,  and  the  volume  of  the  radical  is 
independent  of  the  metal.  The  author  has  investigated  the  reactions 
between  barium  nitrate  or  chloride,  and  potassium  or  sodium  sul- 
phate, and  finds  that  within  certain  limits  the  volume  change  is 
constant.  D.  A.  L. 

Some  Convenient  Quantitative  Lecture  Apparatus.  By  A. 
Michael  (Amer.  Chem.  J.,  5,  353 — 359). 
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Atomic  Weight  of  Oxygen.  By  T.  Hilditch  (Chem.  News,  49, 
37 — 38). — In  this  paper,  attention  is  drawn  to  the  eri-ors  that  may  be 
encountered  by  using  hydrogen  prepared  from  zinc,  or  by  diffusion  of 
air  through  india-rubber  connections,  or  by  weighing  the  copper  oxide 
in  air,  and  the  reduced  copper  in  a  vacuum  or  vice  versa.  The  author 
then  recommends  the  employment  of  electrolytic  hydrogen  purified  by 
passing  it  over  hot  spongy  platinum,  and  subsequently  drying  it  with 
sulphuric  acid  or  phosphoric  anhydi'ide  in  any  future  determination 
of  the  atomic  weight  of  oxygen.  D.  A.  L. 

Carbonic  Anhydride  in  the  Atmosphere.  By  A.  Muntz  and 
E.  AuBix  (Bled.  Centr.,  1883,  649). — Recent  researches  on  the  com- 
position of  the  atmosphere  have  tended  greatly  to  change  the  preva- 
lent ideas  on  this  point  ;  this  is  especially  the  case  as  regards  the 
carbonic  anhydride  in  the  air  ;  for  experiments  have  proved  that  the 
amount  of  this  gas  in  the  atmosphere  is  considerably  lower  (compare 
Abstr.,  1883,  285,  614)  than  it  was  supposed  to  be,  and,  moi^eover,  is 
subject  to  but  slight  variation.  In  order  to  inquire  more  completely 
into  this  matter,  the  authors  took  advantage  of  the  Transit  of  Venus 
Expeditions;  air  was  collected  at  the  various  stations  in  proper  appa- 
ratus (Abstr.,  1883,  121),  and  they  now  publish  the  results  of  the 
examination.  The  causes  of  variation  are  the  different  conditions  of 
the  sky  and  the  force  of  the  wiud  : — 

Vol.  of  COo  in  10,000  vols,  of  air. 

t '- ' --^ 

Day  samples.     Night  samples. 

Haiti    '2-704  2920 

Florida    2-897  2-947 

Martinique 2-735  2-850 

Mexico 2-665  2-860 

Santa  Cruz  (Patagonia)    2*664  2-670 

Chubut  (Patagonia; 2-790  3-120 

Chili 2-665  2-820 

It  will  be  observed  that  these  results  differ  but  slightly  from  the 
numbers  obtained  for  different  places  in  France  (North  Fi-ance,  2962  ; 
neighbourhood  of  Vincennes,  2-54;  the  summit  of  Pic  du  Midi,  2-86). 
Calculated  from  the  authors'  results,  the  universal  mean  is  2- 78;  the 
mean  for  the  northern  hemisphere  being  2-82,  and  that  for  the 
southern  2-71.  It  can  therefore  be  assumed  that  the  amount  of  car- 
bonic anhydride  in  the  air  is  lower  in  the  southei-n  than  in  the 
northern  hemisphere  :  an  assumption  which  finds  support  in  the  fact 
that  the  water  is  cooler  in  the  former  than  in  the  latter  hemisphere, 
and,  according  to  Schlosing,  there  is  a  tension-equilibrium  between 
carbonic  anhydride  in  the  sea  and  that  in  the  air  which  is  greatly 
influenced  by  temperature.  D-  A.  L. 
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Moist  Phosphorus,  Air,  and  Carbonic  Oxide.    Bj  A.  R.  Leeds 

(Chem.  News,  49,  73). — In  suppoi't  of  the  author's  results  already 
communicated  (this  vol.,  15),  he  refers  to  Baumann's  contribution 
(ibid.),  and  in  addition  to  the  result  given  in  the  latter  Abstract, 
quotes  the  following  : — 30  litres  of  air  containing  2*45  litres  of  car- 
bonic oxide  yielded  64'6  mgrms.  of  carbonic  anhydride,  showing  that 
1'3  per  cent,  of  the  entire  carbonic  oxide  was  oxidised  (comp. 
Remsen  and  Keiser,  ibid.,  149).  D.  A.  L. 

Dissociation  of  Brass.  By  R.  B.  Warder  (Ghevi.  Neivs,  49,  74). 
— Apiece  of  brass  wire,  150  mm.  long  and  1'43  mm.  diameter,  weigh- 
ing 2'0570  grams,  containing  36-U2  per  cent,  of  zinc,  was  heated  to 
redness  in  a  stream  of  hydrogen  in  a  porcelain  tube  for  several  hours. 
The  weight  was  taken  from  time  to  time,  and  it  was  observed  that  the 
rate  of  loss  diminishes  much  more  rapidly  than  the  whole  quantity  of 
zinc  present ;  for  example  : — 


Hours. 

Loss  per  hour. 

Zinc  present, 

1 

0-1442 

0-5967 

2 

0-0601 

0-5366 

3 

0-0672 

0-4694 

12 

0-0095 

0-3178 

D.  A.  L. 

Combined  Action  of  Potassium  Bichromate  and  Chlorine 
on  Ethyl  Alcohol.  By  Godefrot  (Bull.  Soc.  Chim.  [2],  40,  167— 
173). — When  chlorine  is  passed  into  a  mixture  of  ethyl  alcohol  and 
powdered  potassium  dichromate,  a  violent  reaction  takes  place  which 
converts  the  dichromate  into  a  brown  powder.  If  the  action  of  the 
chlorine  is  continued  beyond  this  stage,  the  brown  compound  disap- 
pears and  is  converted  into  a  pink  solid.  The  products  at  the  end  of 
the  fii'st  stage  of  the  decomposition  are  potassium  chloride  and  an 
oxide  of  chromium  of  the  composition  CrvOj,3H.O,  which  is  insoluble 
in  dilute  acids.  This  oxide  is  more  easily  obtained  by  the  action  of 
iodine  on  alcohol  and  potassium  dichromate.  It  is  a  brown  crystalline 
powder,  which  decomposes  with  incandescence  at  a  red  heat.  At  300°, 
it  slowly  decomposes,  losing  water  and  oxygen,  and  passes  into  a 
black  sesquioxide  of  chromium.  At  a  red  heat,  the  black  sesquioxide 
is  converted  into  the  ordinary  green  variety. 

The  final  inorganic  products  of  the  action  of  chlorine  on  alcohol 
and  potassium  dichromate  are  chlorides  and  oxychlorides  of  cliro- 
mium,  which  have  not  yet  been  examined,  and  a  double  chloride  of 
potassium  and  chromium,  4KCl,Cr3Cl6,HoO.  This  substance  exists  as 
a  red  powder.  When  heated,  it  loses  a  molecule  of  water  and  turns 
blue.  It  is  decomposed  by  solution  in  water,  forming  potassium 
chloride  and  chromium  oxychloride. 

Tlie  organic  products  of  the  reaction  are  aldehyde,  ethyl  chloriile, 
acetic  chloride,  and  ethyl  acetate  ;  a  mixture  of  complicated  chlorine 
derivatives  is  also  formed  towards  the  end  of  the  operation. 

W.  0.  W. 

A  New  Rhodium  Salt.  By  T.  Wilm  {Ber.,  16,  3033—3044).— 
The  method  by  which  the  author  obtained  perfectly  pure  rhodium, 
chiefly  from   chloropurpurorhodium  chloride,  is  fully  described  in  the 
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first  part  of  this  paper.  The  pure  metal  (1'5  to  2  o-rams)  was  treated 
by  Woliler's  method  Avith  sodium  chloride  and  chlorine;  part  of  the 
metal  remained  uuattacked  and  part  formed  a  red  powder  wliich  was 
insoluble  and  probably  an  indifferent  scsquichloriile.  The  formation 
of  the  double  salt  is  more  easily  effected  by  exposing  the  metal  for 
some  time  to  the  air  and  afterwards  igniting  it  in  a  current  of  hydro- 
gen gas.  The  sodium  chloride  double  salt  was  converted  into  the 
corresponding  ammonium  chloride  salt,  but  owing  to  the  quantity  of 
sodium  chloride  present  it  Avas  impossible  to  obtain  good  crystals 
until  the  sodium  chloride  had  been  precipitated  by  or  crystallised  out 
in  presence  of  fuming  hydrochloric  acid. 

From  the   solution  of  the  ammonium  chloride  double  salt,  the  two 
crystalline  forms  obtained  by  Clans  were  prepared  : — No.  1, 

RhoClfi,6NH,CI,3H,0, 

in  beautiful  long  four-sided  columns  from  a  solution  containing  little 
or  no  aqua  regia,  and  No.  2,  RhoClG,4NH4Cl,2H..O,  in  octahedric, 
short,  well-formed  pyramids  from  the  same  solution  by  allowing  it  to 
stand  or  evaporating  quickly  with  heat.  If,  however,  the  solution 
contains  large  quantities  of  aqua  regia  and  a  slight  excess  of  ammo- 
niiim  chloride,  the  new  salt  crystallises  out  in  raspberry-red  flat 
crystals  which,  examined  microscopically,  are  found  to  consist  of 
regular  six-sided  plates,  and  have  the  formula  Rh,.Cl4,8N'H4Cl,7H20. 
The  author  has  confirmed  his  results  by  again  carefully  prepar- 
ing this  salt  from  the  purified  metal,  as  the  formation  of  a  salt 
containing  less  chlorine  in  presence  of  excess  of  aqua  regia  was 
unexpected.  This  new  salt  was  also  prepared  from  salts  No.  1  and 
No.  2  by  warming  them  in  excess  of  aqua  regia  and  sufficient  ammo- 
nium chloride — the  change  in  colour  and  crystalline  form  being  very 
distinct.  By  dissolving  the  new  salt  in  water,  a  solution  is  obtained 
which  at  first  has  a  raspberry-red  colour,  but  on  standing  or,  more 
quickly,  on  heating,  it  changes  first  into  the  red  colour  of  No.  1  salt, 
and  finally  into  the  yellowish-red  colour  of  No.  2.  This  solution  can 
be  converted  again  into  the  new  form  by  treatment  with  excess  of 
aqua  regia  and  ammonium  chloride.  A.  B. 
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Minerals  from  Lehigh  Co.  By  E.  F.  Smith  (Amer.  Chem. 
J.y  5,  272 — 279). — Allophanc  from  Allentown,  near  Ballietsville  ; 
mamillary  and  stalactitic  incrustations,  with  mother-of-pearl  appear- 
ance, coating  pockets  in  the  iron  ore : — 

H2O.  SiO.,.  AI.P3.     CaCOa  and  MgCOj. 

40-86  21-39  35-20  1-96  =  9I>41. 

Fluorite,  finely  colourei^,  in  lime.stjne,  near  the  above  locality. 
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Zircon  in  minnte  crystals  in  loose  quartz  fragments  ;  locality,  near 
Macungie.  Very  fine  specimens  of  icavellite  are  also  found  near  this 
locality,  as  is  also  decomposed  wavellite. 

Corundum  from  Shimersville,  in  very  fine  gray  and  red  crystals, 
containing  AI2O3  85-75,  and  FcoOs  4-'26  per  cent. 

Tourmaline  occurs  in  several  localities.  Garnet  also  often  occurs, 
sometimes  in  large  quantity  and  of  various  colours  and  degrees  of 
translucency.  Stilbite,  from  Hosensack.  Pijrolusite,  in  crystals  upon 
the  inside  of  limonite  nodules  from  Lehigh  mountain.  A  little  west 
of  this  locality  chloropal  is  found,  of  an  olive  or  greenish-yellow 
colour ;  no  trace  of  crystallisation  is  present ;  it  is  decomposed  com- 
pletely by  hydrochloric  acid. 

The  following  analyses  are  given  : — (1.)  Yellow  ;  (2.)  Dark  yellow  ; 
(3.)  Greenish-yellow:  (4)  Yellowish-green;  (5.)  Yellowish-green; 
(6.)  Light  yellow ;  (7.)  Brownish-yellow ;  (8.)  Brownish-yellow  ; 
(9.)  Brownish-yellow;  (10.)  Brown;  (11.)  Yellowish-brown  ;  (12.) 
Specimen  almost  white  : — 


HoO. 

SiO.,. 

¥e,Os. 

FeO. 

P.Os. 

(1.) .. 

19-61 

40-20 

39-52 

0-40 

trace 

(2.)  . . 

19-79 

40-81 

39-30 

— 

— 

(3.)  . . 

18-65 

42-31 

38-18 

trace 

;                   — 

(4.)  . . 

20-79 

41-16 

.30-79 

0-21 



(5.)  . . 

20-45 

41-41 

35-35 

— 



(6.)  . . 

19-09 

42-79 

39-19 

— 



(7.)  .. 

19-27 

42-37 

38-17 

trace 



(8.)  . . 

19-31 

41-35 

39-09 

— 



(9.)  . . 

19-31 

41-13 

38-97 

— 

trace 

(10.)  .. 

17-71 

43-54 

39-52 

— 

— 

(11.)  .. 

19-86 

43-00 

37-50 

— 

— 

(12.).. 

17-65 

44-52 

11-04 

— 

— 

MgO. 

K2O. 

ALO3. 

(1.). 

trace 

trace 

— 

= 

99-53 

(2.)  . 

— 

— 

— 

= 

99-90 

(3.). 
(4.)  . 

— 

4-54 

2-05 

= 

99-14 
99-54 

(5.)  . 

— 

— 

3-04 

=: 

100-25 

(6.). 

(7.). 
(8.). 

— 

— 

— 

E 

101-05 
99-83 
99-75 

(9.). 

— 

— 

— 

= 

99-41 

(10.)  . 
(11.)  . 
(12.)  . 

trace 

0-94 

25-95 



100-77 

99-86 

100-10 

Note. — These  numbers  give  the  ratio  H2O  :  SiOa  :  FcaOa  =  4-3:3:1, 
i.e.,  nearly  those  given  by  Naumann  for  nontronite,  5:3:1,  but 
quite  different  from  the  formulae  proposed  for  chloropal,  viz., 

(Fe2)Si  09,3H20  and  reSi307,3H20.  H.  B. 
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Minerals  from  Berks  Co.,  Pa.  By  D.  B.  Brcnner  and  E.  F, 
Smith  (Amer.  Chem.  J.,  5,  279— 281).— Stilbite,  from  Wheatfield 
mines.  Deiveylite,  from  Ruth's  mine  ;  whitish  and  brownish  resinous 
coatings  upon  ai-agonite  and  with  serpentine  : — 


fl;o. 

SiOj. 

F,03. 

MgO. 

CaO. 

19-49 

45-65 

0-20 

34-38 

trace 

=  99-69 

1903 

42-34 

1-39 

36-77 

trace 

=  99-53 

Vesuvianite,  from  Fritz  Ishxnd ;  was  previously  supposed  to  be 
garnet. 

Titanite. — Brucite  in  distinct  crystalline  forms  upon  a  dolomitic 
rock,  near  Reading  in  Fritz  Island ;  also  found  near  Sinking  Spring, 
Spring  Township.  H.  B. 


Organic    Chemistry. 


Reactions  of  Tellurium.  By  E.  DEMARgAY  {Bull.  Soc.  Chim.,  40, 
99 — 100). — The  tellurides  are  generally  supposed  to  form  reddish- 
violet  solutions  ;  but  it  is  pointed  out  in  this  paper  that  this  colour 
is  dae  either  to  the  presence  of  poly  tellurides  or  to  some  suboxide  of 
tellurium.  For  if  an  alkaline  solution  of  a  telluride  be  boiled  for 
some  time  with  a  reducing  agent,  such  as  phosphorus  or  aluminium, 
the  violet  colour  disappears  to  reappear  on  contact  with  air. 

The  best  process  of  obtaining  methyl  or  ethyl  telluride  consists  in 
warming  at  a  temperature  of  about  80°  the  iodides  of  the  correspond- 
ing hydrocarbon  with  finely-powdered  tellurium.  Dimethyl  or  ethyl 
tellurium  diodide  is  formed,  from  which  the  otlier  derivatives  can  be 
obtained.  V.  H.  V. 

Decomposition  of  Chlorotribromopropionic  Acid  by  Alka- 
line Hydroxides.  By  C.  F.  Mabery  (Amer.  Chem.  J.,  5,  205 — 25(5). 
— This  acid  is  completely  decomposed  if  heated  with  baryta- water, 
(C3HClBr302)2Ba  =  C.HClBra  +  BaBr,  +  2C0o;  the  distillate  col- 
lected in  bromine- water  yielded  C2HClBr4,  melting  at  33°,  and  there- 
fore probably  identical  with  chlorotetrabromethane  melting  at  32 — 
33°,  prepared  by  Wallach  and  Bischof  by  the  decomposition  of 
(3-dicbloracrylic  acid  and  treatment  of  the  chloracetylene  obtained 
with  bromine. 

By  the  action  of  alcoholic  potash  solution  on  chlorotribromopro- 
pionic acid,  which  is  probably  expressed  by  CBr2Cl.CHBr.COOH,  a 
small  quantity  of  tribromacrylic  acid  is  formed.  H.  B. 

Substituted  Acrylic  and  Propionic  Acids.  By  C.  F.  Mabery 
and  F.  C.  Robixson  (Amer.  Chem.  /.,  5,  251 — 255). — /J-Dibromacrylic 
acid,  unlike  the  isomeric  a-acid,  will  not  unite  with  bromine  at  ordi- 
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nary  temperatures.  At  100°,  with  pure  bromine,  union  takes  place 
easily,  with  production  of  fefr(tbromoprofio7iic  acid.  This  acid  may  be 
crystallised  from  carbon  bisulphide  or  water,  and  melts  at  118  — 120°. 
The  barium,  calcium,  and  potassium  salts  were  prepared,  and  found  to 
contain  respectively,  ^,  1,  and  2  mols.  HoO.  The  barium  salt  heated 
in  aqueous  solution  or  distilled  with  baryta- water  is  decomposed  : — 
BaCCgHBriOo),  =  2CoHBr3  +  BaBr.,  +  2C0,,);  the  distillate  absorbed 
in  bromine- water  yielded  pentabromethane.  When  treated  w^ith  an 
alcoholic  potash  soluHon,  tribromacrylic  acid  is  formed.  y3-Dibrom- 
acrylic  acid  is  probably  CRro  !  CH.COH. 

Chlorine  acts  like  bromine  on  /S-dibroraacrylic  acid  ;  hydrobromic 
acid  acts  only  very  partially. 

Bromine  monochloride  acts  on  bromopropiolic  acid,  but  pure  pre- 
parations could  not  be  obtained ;  chloroform  satui^ated  with  chlorine 
yields  bi^omodichloracrylic  acid.  H.  B. 

Amidated  Acids  of  a-Caproic  Acid.  By  E.  Duvillier  (Ann. 
Chim.  Phj/s.  [5],  29,  164 — 178). — Amido-a-caproic  acid  was  ob- 
tained by  Hufner  (Zeits.  f.  Chem.  [2],  4,  166)  ;  methylamidoacetic 
acid  (sarcosine)  by  Liebig  (Anvale^i,  62,  310)  ;  methylamido-a-pro- 
pionic  acid,  by  Lindenberg  (/.  pr.  Ghem.,  70,  244)  ;  and  methylamido- 
a-butyric  acid  by  the  author  {Ann.  Chim.  Pliys.  [3],  20,  188).  The 
latter  has  now  obtained  another  homologue  of  the  series,  viz.,  methyl- 
amido-a-caproic  acid,  CH,Me.CH2.CH(ISrH.Me).C00H,  by  acting  on 
pure  methylamine  with  a-bromocaproic  acid  prepared  with  caproic 
acid,  obtained  during  butyric  fermentation.  The  acid  is  white,  crys- 
talline, and  soft  to  the  touch ;  soluble  in  water  and  in  boiling  alcohol, 
but  not  in  ether.  The  aqueous  solution  is  neutral,  and  of  a  bitter 
taste ;  it  does  not  give  any  precipitate  with  silver  or  mercurous 
nitrate.  The  preparation  and  properties  of  the  sulphate,  hydrochloride, 
platinochloride,  and  aurochloride,  and  also  the  cupric  salt,  are  described 
at  length  in  the  jjaper. 

By  acting  on  ethylamine  with  a-bromocaproic  acid,  the  author  has 
in  like  manner  obtained  ethylamido-a-caproic  acid, 

CH2EtCH2.CH(NHEt).COOH, 

a  homologue  of  the  already  known  ethylamido-acetic  and  ethylamido- 
a-butyric  acids.  Its  properties  closely  resemble  those  of  the  corre- 
sponding methyl  compound,  and  similar  metallic  and  acid  derivatives 
of  it  have  been  formed  and  examined.  E,.  R. 

Propimine  Thiocyanate.     By  J.  Tscherniac  and  T.  H.  Norton 

(Amer.  Cliem.  /.,  5,  227 — 231). — By  the  action  of  ammonium  thio- 
cyanate on  monochloracetone,  ammonium  chloride  and  acetone  thio- 
cyanate are  formed,  which  latter  by  the  further  action  of  ammonium 
thiocyanate  is  converted  into  the  thiocyanate  of  propimine  thiocyanate, 
CH2(SCN).CMe  :  NH,.SCISr,  with  elimination  of  water.  The  salt 
thus  obtained  forms  large  crystals  melting  at  114 — 115°,  soluble  in 
alcohol  and  water  fiom  which  it  readily  crystallises.  By  adding  con- 
centrated potash  solution  to  these  crystals,  extracting  with  ether,  and 
evaporating  on  a  water-bath,  an  oily  liquid  is  obtained;  this  is  the 
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free  base,  propimine  thiocvanate.  It  is  obtained  pure  by  distillation 
in  a  vacuum,  boiling  at  30  or  40  cm.  at  136°,  and  at  760  mm.  at 
about  232°  ;  it  forms  a  colourless  crystalline  mass  melting  at  42°.  It 
is  very  soluble  in  water,  and  the  solution  has  an  alkaline  reaction. 
By  treating  the  thiocvanate  of  the  base  with  silver  nitrate  or  sulphate, 
the  nitrate,  C4HfiN.,S,HN03,  and  the  sulphate,  CiHeNaS.H-.SOi  +' 
2H..0,  both  crystalline  salts,  are  obtained.  On  adding  platinic  chlo- 
ride to  a  solution  of  the  base  in  hydrochloric  acid,  the  salt, 

is  precipitated.  The  free  base  heated  with  acetic  anhydride  yields 
acetyl-propimine  thiocyanate,  CH2(SC]S').CMe  !  NAc,  a  crystalline 
solid  melting  at  134°.  Methyl  iodide  heated  with  the  free  base  unites 
with  it  violently  to  form  hydroiodide  of  methyl-propimine  thiocyanate, 
CH2('SCN).CMe  INMeHI,  crystallising  from  water  in  scales  melting 
at  159-5°.  H.  B. 

Parabromobenzyl  Compounds.  By  C.  L.  Jackson  and  G.  T. 
Hartshorn  (Amer.  Chem.  J.,  5,  264 — 269). — The  corresponding 
chlorine  compounds  have  been  previously  described. 

Parabromobenzyhulphovic  acid. — The  potassium  salt  was  obtained 
by  heating  potassium  sulphite  with  parabromobenzyl  bromide ;  it  is 
crystalline  and  anhydrous.  By  precipitation  with  lead  acetate,  and 
decomposition  of  the  precipitated  lead  salt  by  sulphuretted  hydrogen, 
the  free  acid  was  obtained,  and  thence  the  pure  calcium,  barium,  and 
lead  salts  ;  the  barium  salt  contains  1  mol.  H.^O.  On  treating  the 
potassium  salt  M'ith  phosphorus  pentachloride,  the  chloride  of  the 
acid  was  obtained ;  it  is  crystalline,  and  melts  at  115°. 

Pnrahromohenz])!  siilj^hide  is  easily  formed  by  the  action  of  sodium 
sulphide  in  alcoholic  solution  on  parabromobenzyl  bromide;  it  forms 
large  crystals  melting  at  59°.  If  treated  with  chromic  acid  in  acetic 
acid  solution,  it  is  oxidised  to  parabromobenzylsulphone. 

The  parabromobenzyl  mercaptan  M'as  made  by  the  action  of  an 
alcoholic  solution  of  potassium  sulphydrate  on  the  parabromobenzyl 
bromide,  and  precipitation  with  water ;  it  melts  at  about  25°,  and  by 
the  action  of  the  air  soon  changes  into  the  bisulphide  ;  mercury  para- 
bromobenzyl mercaptide  is  formed  by  the  action  of  mercuric  oxide  and 
water  on  the  mercaptan ;  it  crystallises  easily.  Parabromobenzyl 
bisulphide  was  prepared  by  the  action  of  air  on  the  mercaptan,  and 
also  directlv  from  sodium  bisulphide  and  the  bromide  ;  it  is  crystalline, 
and  melts  at  87—88°.  H.  B. 

Some  Reductions  with  Zinc  and  Ammonia.  By  W.  G.  Mixtf.r 
(Amer.  Chem.  J.,  5,  282 — 286). — In  a  previous  paper  (Ayner.  Chem.  J., 
5,  1)  the  author  described  the  reduction  of  nitracetanilide  ;  parazo.xy- 
acetanilide  ciystallised  out,  and  the  filtrate  coni?i\nedpnrazoavetanilid<'; 
it  is  now  shown  that  a  large  amount  of  paraphenylenediamine  is  also 
formed,  and  may  be  removed  from  the  dried  residue  by  very  dilute 
hydrochloric  acid. 

Parazoacetanilide  treated  with  hot  concentrated  hydrochloric  acid 
yields  the  hydrochloride  of  a  base,  which  is  also  formed  by  saponitica- 
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tion.  Analysis  sliowed  the  base  to  be  parazoaniline.  It  unites  Avith 
2  mols.  HCl,  and  nascent  hydrogen  converts  it  into  paraphenylene- 
diamine,  hence  its  formula  is  NH2.C6H4.N2.CeH4.NH2 ;  it  melts  at  235 
— 240°.  Chryso'idine  melts  at  110'",  and  yields  with  nascent  hydrogen 
aniline  and  triamidobenzene,  hence  the  constitution  of  this  isomeride 
is  CeHj.N  I  N.C6H3(NH2)2.  Attempts  have  been  previously  made  to 
prepare  parazoaniline  by  reducing  paranitraniline,  but  the  hydrazo- 
compound  alone  was  obtained. 

Farazoxyhenzanilide  has  been  prepared  in  a  manner  similar  to  the 
meta-derivative  (previous  paper),  viz.,  by  reduction  of  paranitrobenz- 
anilide.  It  is  pure  yellow,  and  melts  at  310".  The  azo-compound 
does  not  appear  to  be  simultaneously  formed  ;  amidobenzanilide  is 
formed,  and  a  large  quantity  of  the  nitro-compound  remains 
unacted  on. 

Azoxybenzotolnide. — Nitrotoluidlne,  melting  at  77"5°,  was  treated 
with  benzoic  chloride,  and  the  nitrobenzotoluide  reduced  with  zinc 
and  ammonia  ;  the  product  melts  at  290°,  and  is  insoluble  in  water 
and  alcohol.  Attempts  to  replace  the  benzoyl  group  by  hydrogen 
were  unsuccessful. 

The  azoacetanilide  and  azoaniline  complete  the  analogy  indicated 
in  the  former  paper  between  the  reduction-products  of  nitrobenzene 
and  those  of  paranitracetanilide,  with  the  exception  that  no  hydi-azo- 
benzene  or  benzidine  analogue  has  as  yet  been  obtained.  The  meta- 
oxybenzanilide  is  the  only  meta-compound  of  the  series  investigated; 
no  results  have  been  obtained  with  ortho-derivatives.  The  use  of 
zinc  and  ammonia  seems  to  possess  considerable  advantages  as  a 
reducing  agent ;  probably  sodium-amalgam  with  a  large  excess  of 
ammonium  chloride  would  act  in  the  same  way.  H.  B. 

Method  of  Preparing   Borneol  from   Camphor.    By    C.   L. 

Jackson  and  A.  E.  Mexke  {Amer.  Ghem.  /.,  5,  270 — 271). — The 
camphor  is  dissolved  in  10  parts  of  alcohol,  a  small  excess  of  sodium 
gradually  added,  and  the  alcohol  distilled  off  ;  water  precipitates  crude 
borneol.  After  washing  with  water  it  is  crystallised  from  alcohol. 
The  reacticm  is  expressed :  CmHisO  -f  Hj  =  CmHigO ;  the  yield  is 
excellent,  94  per  cent,  of  the  theoretical  amount  being  obtained. 

H.  B. 
Constitution  of  Chlorophyll.  By  E.  Schunck  (Chem.  News,  49, 
2). — The  author  extracts  leaves  with  boiling  alcohol,  and  after  some 
time  filters  ;  the  filtrate  is  mixed  with  its  own  volume  of  ether  and 
two  volumes  of  water;  it  then  forms  two  layers,  which  are  separated. 
The  lower  layer  is  yellow,  and  reduces  Fehling's  solution.  The  upper 
layer  is  green,  and  contains  all  the  chlorophyll ;  it  is  thoroughly 
washed  free  from  everything  soluble  in  water.  When  the  ether  is 
evaporated  the  bright  green  residue,  dissolved  in  alcohol  and  treated 
with  alcoholic  potash,  does  not  reduce  Fehling's  solution,  but  if  it  is 
previously  treated  with  concentrated  sulphuric  acid  in  the  cold,  or  if 
its  alcoholic  solution  is  boiled  with  hydrochloric  or  sulphuric  acid,  the 
alcohol  driven  off,  the  residue  treated  with  water,  filtered,  and  the 
filtrate  made  alkaline,  mixed  with  Fehling's  solution  and  boiled,  the 
usual  glucose  reaction  is  obtained.     The  glucose  or  glucose-like  sub- 


PHYSIOLOGICAL  CHEMISTRY..  607 

stance  is  a  pale-yellow  gummy  compound.  The  author,  therefore, 
concludes  that  chlorophyll  is  either  a  glncoside  or  is  associated  with  a 
glucoside  (compare  Tschirch,  Trans.,  1884,  57 — 62).  D.  A.  L. 


Physiological    Chemistry. 


Development  and  Nutrition  of  Japanese  Silkworms  (Bombyx 
Mori).  By  0.  Kellxkk  (Landw.  Versucht>.-Stat.,  30,  59 — 80). — Tlie 
rearing  of  the  larger  agricultural  animals,  such  as  the  cow  and  horse, 
is  not  much  attended  to  in  Japan,  but  the  cultivation  of  the  silkworm 
and  of  the  mulberry  trees  reeded  for  its  food  has  been  a  favourite 
industry  for  ages;  the  tendency  of  the  people  to  excel  in  smaller 
industries  rather  than  larger  has  brought  evei-ything  connected  with 
silkworm  culture  to  a  high  state  of  perfection. 

The  author  refers  to  the  researches  of  Peligot  as  the  principal  con- 
tribution to  a  knowledge  of  the  chemical  constitution  and  food  assimi- 
lation of  the  worm,  but  his  investigationsleft  very  numerous  questions 
unsolved,  which  the  author,  living  at  the  oldest  seat  of  the  industry, 
has  endeavoured  to  answer. 

A  number  of  worms  were  taken  after  hatching,  and  fed  with 
weighed  and  analysed  food,  the  worms  being  analysed  at  certain 
periods,  four  of  which  were  the  periods  of  casting  their  skins,  when 
they  cease  to  feed,  and  the  intestine  is  empty ;  5th  period,  when  they 
were  ready  to  spin  ;  6th,  when  the  pupa  becomes  hard  in  the  cocoon, 
and  the  butterfly  as  it  leaves  the  cocoon ;  the  excrement,  when  large 
enough  to  be  removed,  was  examined  by  itself.  The  variety  is  very 
hardy,  as  out  of  13,916  but  19  worms  died  in  course  of  the  expe- 
riments, whilst  in  European  silkworm  culture  the  average  loss  is  15  per 
cent. 

The  mulberry  trees  are  cultivated  somewhat  like  our  basket  willows, 
cut  back,  and  the  yearling  shoots  only  used.  The  analyses  are  given 
very  fully  in  tabular  form  and  minute  detail,  some  of  which  are  of 
interest.  It  appears  that  the  silkworm  is  unable  to  digest  the  fibrous 
portion  of  the  leaves.  Albumin  and  fat  were  digested  to  an  amount 
not  exceeded  by  ruminants ;  non-albuminous  nitrogenous  substances 
appear  to  be  but  slightly  absorbed. 

Table  A  contains  the  chemical  analyses  of  the  worms  in  their  dif- 
ferent stages,  of  the  empty  cocoon,  the  pupa,  and  the  butterfly.  It 
will  be  seen  that  the  insect  contains  a  very  large  proportion  of  water, 
which  gradually  increases  until  it  is  ready  for  the  cocoon. 

Table  B  shows  the  increase  of  weight  of  the  worm,  which  is  enor- 
mous. When  ready  to  spin  it  has  increased  its  living  weight 
5400  times. 
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Table  A. 
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2. 

3. 

4. 

5. 

In  fresh  insect — 

Water    

Dry  substance. 

In  100  parts  dry 
substance — 
Protein,   less' 
chitin ....    ■ 

Cliitin    

Fat 

Ash    

TJnestimated . . 

Total  nitrogen  . . 
Albumin      and  "| 

peptone  N.  .  |- 
N  in  chitin  . .  J 
N  uncombined  . . 
N    per   cent,    of 

total   

75-94 
24-06 

75-58 

16-20 
6-40 
1-82 

12  09 

11-39 

0-71 

5-8 

84-10 
15-90 

75-42 

8-72 
9  05 
6-81 

12-07 

11-06 

1-01 

8-3 

85-68 
14-32 

73-26 
5-32 

10-73 
8-98 
1-79 

12-04 

10-42 
0-32 

1-30 
10-80 

86-92 
13-08 

72-52 
5-46 

12-95 
9-48 

11-93 

9-81 
0-33 

1-79 
15-0 

87-81 
12-19 

72-23 
5-40 

11-47 
9-32 
1-58 

11-88 

9-94 
0-32 

1-62 
13-3 

80-33 
19-66 

59  16 

4-77 

16-31 

6-06 

13-70 

9-75 

8-11 
0-29 

1-35 
13-8 

12-50 

87-50 

98-82 

0-01 
1-18 

17-97 

78-89 
21-10 

55-81 
3-89 

28-17 
5-62 
6-51 

9-16 

5-68 
0-23 

3-25 
35-5 

71  -77 
28-23 

56-58 
7-38 

32-01 
3-94 
0-10 

9-49 

8-18 
0-44 

0-87 
9-2 

Table  B. 
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Dry 

weight. 

Proportion 
of  living 

weight  to 
freshly 
hatched 
worm. 

Proportion 
of  dry 

weight  to 

freshly 

hatched 

worm. 

Freshlv  hatched 

0-414 

4-734 

25  -570 

114  -050 

514-170 

222U  -990 

140  -000 

1030  -000 

1170  -000 

503-560 

0-098 

0-752 

3-662 

14-920 

62  -690 

436  -850 

122  -5'  0 

217  -410 

339-910 

142-170 

1-0 

11-4 

61-8 

275-5 

1241-9 

5364 -7 

2826-1 
1215  -0 

1-0 

Period  1 

7-7 

,,      2 

37-4 

„      3 

152-2 

4 

639-7 

„      5 

4457-7 

Empty  cocoon    

Pupa  minus  cocoon   

Pupa  and  cocoon    

3468  5 

Butterflv     

1450  -7 

J.  F 
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Influence  of  Cotton-seed  Cake  on  the  Secretion  of  Milk. — By 

M.  SiEWERT  (Landw.  VersucJts.-Stat.,  30,  145 — 160). — Cotton-seed  cake 
made  from  whole  seeds  has  lately  been  used  in  England  for  feeding  cattle 
in  place  of  linseed  cake,  and  with  good  results  :  the  cake  which  finds  its 
way  into  Germany  has,  however,  up  to  the  present  been  made  from 
the  shelled  seeds,  and  has  been  described  as  injurious  when  given  to 
young  cattle,  although  this  may  be  due  to  the  high  concentration  of 
the  contained  nutriment.  To  obtain  exact  information  on  the  nutritive 
qualities  of  the  two  kinds  of  cake,  experiments  were  instituted  at 
•  various  farms  in  the  north  of  Grermany,  specially  with  a  view  of  ascer- 
taining the  influence  of  the  cake  on  the  production  of  milk.  Out  of 
eight  series  of  experiments,  six  agreed  in  the  result  that  the  quantity 
of  milk  decreased,  while  the  percentage  of  sugar  was  raised  at  the 
expense  of  the  other  solid  constituents,  independently  whether  whole 
or  shelled  seed  cake  was  used.  The  favourable  report  of  English 
consumers  was  probably  based  on  the  fattening  qualities  of  the  cake. 

J.  K.  C. 
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Function  of  Silica  in  the  Growth  of  Maize.  By  Y.  Jodin 
(Anil.  Ayronomiques,  9,  385 — 392). — A  grain  of  maize  was  submitted 
to  Avater  culture  in  1875  in  a  solution  containing  suitable  proportions 
of  nitric,  phosphoric,  hydrochloric,  and  sulphuric  acids,  potash,  soda, 
lime,  magnesia,  and  ferric  oxide,  but  as  free  as  possible  from  traces  of 
silica.  A  grain  from  the  crop  obtained  was  sown  in  a  similar  solution 
in  1876,  and  yielded  a  plant  and  seeds  with  which  the  experiment 
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was  repeated  in  1877.  This  time  also  a  crop  was  obtained,  a  seed  of 
which  was  sown  in  1881,  yielding  a  plant  the  seeds  of  which  did  not 
come  to  maturity.  Another  seed  of  the  third  generation  (1877), 
however,  when  sown  in  only  82  grams  of  garden  soil,  and  watered 
with  the  mineral  solution,  yielded  an  abundant  crop  with  24  ripe 
grains,  so  that  the  seeds  had  by  no  means  lost  their  fertility  by  the 
three  successive  cultivations  in  a  liquid  deprived  of  silica.  The 
effect  of  this  cultivation  on  the  mineral  constituents  of  the  plant,  as 
compared  with  plants  grown  normally  in  soil,  is  shown  by  the 
appended  ash  analysis  (p.  669). 

The  most  striking  point  is  the  feeble  mineralisation  of  the  plants 
from  the  seed  of  the  3rd  generation  of  water-culture  sown  in  soil, 
although  watered  with  an  abundant  supply  of  minerals.  It  contained 
less  than  one-sixth  the  normal  proportion  of  potash,  but  recovered 
something  like  the  original  proportion  of  silica.  The  facts  accord 
with  Deherain's  conclusion  that  a  large  proportion  of  the  mineral 
constituents  of  plants  is  not  assimilated  because  essential  to  plant 
growth,  but  is  deposited  in  the  tissues  of  the  plant  as  bye-products 
or  residues  of  the  various  physical  and  chemical  processes  of  growth. 

J.  M.  H.  M. 
Nature  of  the  Gases  contained  in  Vegetable  Tissues.  By 
J.  BOEHM  (Anu.  Aijrommiqites,  9,  418—422;  from  Bot.  Zeit.,  1883, 
Nos.  32,  33,  34). — The  author's  experiments  have  been  made  by  ex- 
hausting cylinders  of  cork  and  wood  with  a  mercury  pump,  and 
submitting  the  extracted  gases  to  analysis. 

CorJc,  whether  in  its  natural  condition  or  after  desiccation,  yields 
gas  containing  25  to  34  per  cent,  of  oxygen ;  when  the  cork  is  dried 
at  100°  a  little  carbonic  anhydride  is  found. 

Cylinders  turned  out  of  the  dead  heart- wood  also  yield  gas  rich  in 
oxygen,  but  if  the  exhaustion  is  continued  for  some  time  at  the 
ordinary  temperature  of  the  air,  the  oxygen  becomes  gradually 
replaced  by  carbonic  anhydride. 

Cylinders  of  mahogany  prepared  from  heart- wood,  sap-wood,  and 
from  a  small  branch,  were  examined  immediately  after  preparation ; 
again  after  drying  in  the  air  for  a  year ;  and  again  after  a  further 
desiccation  over  sulphuric  acid  and  potash.  When  they  were  freshly 
prepared,  the  percentage  of  oxygen  ranged  from  4-83  to  16"40;  in  the 
dried  samples,  it  rose  to  24"29  to  34"40. 

The  author  ascribes  this  richness  in  oxygen  to  the  fact  that  oxygen 
traverses  cellular  membranes  more  freely  than  nitrogen.  The  sub- 
stance of  the  cells  themselves  appears  to  have  no  power  of  absorbing 
or  condensing  oxygen.  J.  M.  H.  M. 

Contributions  to  a  Knowledge  of  Chemical  Processes  in  the 
Plant.  By  A.  Emmerling  {Landw.  Versuchs.-Stat.,  30,  109—144). — 
In  a  previous  paper  (ibid.,  17,  161)  it  was  shown  that  oxalic  acid 
decomposes  calcium  nitrate,  with  formation  of  crystallised  calcium 
oxalate  and  free  nitric  acid.  This  reaction  was  made  use  of  by 
Holzner  in  explaining  the  existence  of  calcium  oxalate  in  plant  cells, 
and  he  further  considered  the  oxalic  acid  to  be  a  decomposition-pro- 
duct of  albumin.     De  Vries,  on  the  conti-ary,  supposes  the  oxalate  of 
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lime  to  be  merely  the  form  in  which  superfluous  lime  is  separated 
from  the  sap,  and  occurs  when  the  plant  is  situated  in  a  soil  very- 
rich  in  lime.  Holzner's  hypothesis,  however,  finds  confirmation  in 
the  chemical  reactions  known  to  occur  when  oxalic  acid  is  broug-ht 
into  contact  with  any  salt  of  lime,  and  gives  the  most  simple 
explanation  of  the  frequent  occurrence  of  calcium  oxalate  in  the 
plant. 

In  the  further  pursuance  of  this  investigation,  the  author  has 
endeavoured  to  determine  the  action  of  oxalic  acid  on  potassium 
nitrate.  A  qualitative  result  had  been  previously  obtained  by  means 
of  diffusion,  but  to  determine  the  exact  amount  of  decomposition,  the 
action  of  various  mixtures  of  oxalic  acid  and  potassium  nitrate  or 
nitric  acid  on  marble  plates  was  the  method  employed.  The  action 
of  nitric  acid  alone  in  various  degrees  of  dilution  was  studied,  and 
this  was  found  to  vary  directly  with  the  quantity  of  nitric  acid  in 
solution,  and  the  temperature  employed,  whereas  oxalic  acid  alone 
reacts  but  very  slightly,  as  the  marble  quickly  becomes  covered  with 
an  impenetrable  coat  of  calcium  oxalate,  which  prevents  further 
action.  The  addition,  however,  of  a  small  quantity  of  nitric  acid 
alters  this  completely,  a  lively  and  continuous  reaction  setting  in,  and 
lasting  as  long  as  any  unsaturated  acid  remains.  1  gram-mol.  HNO3  in 
1004-  litres  water  dissolved  70  mgrms.  calcium  carbonate  in  72  hours, 
whilst  1  mol.  nitric  acid  with  25  mols.  oxalic  acid  in  the  same  quantity 
of  water  dissolved  1180  mgi-ms.  in  72  hours.  The  reaction  takes 
place  in  two  stages,  calcium  nitrate  being  first  formed,  which  is  de- 
composed into  calcium  oxalate  and  free  nitric  acid,  the  latter  beginning 
its  action  again.  The  quantity  of  nitric  acid  must  not,  however,  be 
too  small,  25  mols.  of  oxalic  to  1  of  nitric  acid  being  the  limit  beyond 
which  it  is  not  possible  to  go  without  disturbing  the  rapidity  of  the 
reaction. 

The  effect  of  nitric  acid  alone  decreases  with  the  time  it  has  been 
in  contact  with  the  marble,  so  that  its  action  during  any  given  part 
of  the  time  could  be  calculated,  and  was  found  to  agree  fairly  well 
with  the  practical  results  of  experiment. 

The  experiments  with  mixtures  of  nitric  and  oxalic  acids  in  various 
proportions  and  dilutions  showed  that  generally  speaking  the  action 
of  such  a  mixture  is,  creteris  paribus,  proportional  to  the  sum  of  the 
molecules  of  both  acids  in  the  volume-unit  of  liquid.  This  law,  how- 
ever, holds  good  only  between  certain  limits  ;  as  mentioned  above,  the 
quantity  of  nitric  acid  must  not  be  too  small,  and  it  must  likewise 
not  greatly  exceed  the  amount  of  oxalic  acid  present,  as  a  mixtui-e  of 
even  equal  parts  of  the  two  acids  is  never  equal  in  its  action  to  nitric 
acid  alone,  owing  to  the  mechanical  hindrance  effected  by  the  forma- 
tion of  crusts  of  calcium  oxalate  on  the  marble  plate,  whicih  only 
after  a  time  fall  off. 

Mixtures  of  oxalic  acid  and  potassium  nitrate  were  used  in  the 
Rame  proportions  as  those  of  the  two  acids,  and  it  was  found  that 
the  quantity  of  potassium  nitrate  remaining  constant,  the  action 
varied  directly  with  the  amount  of  oxalic  acid  when  the  concenti-ation 
was  not  too  great.  In  other  words,  oxalic  acid  and  potassium  nitrate 
act  like  a  mixture  of  the  two  acids  on  calcium  carbonate.     This  fact, 
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however,  gave  no  light  as  to  the  amount  of  potassium  nitrate  decom- 
posed by  oxalic  acid  under  various  conditions,  but  by  use  of  the 
numbers  given  by  Thomsen  for  the  proportions  of  the  avidities  of 
acids  for  bases,  the  author  arrives  at  a  formula  for  the  determination 
of  this  coefficient,  and  finds  it  to  vary  from  54  to  14  per  cent.,  as  the 
potassium  nitrate  is  present  in  proportions  of  0"1  to  2  mols.  to  1  of 
oxalic  acid. 

The  above  experiments  show  clearly  that  oxalic  acid  attacks  potas- 
sium nitrate  with  formation  of  free  nitric  acid,  and  that  the  presence 
of  a  small  quantity  of  the  latter  is  sufficient  to  produce  a  continuous 
action  of  oxalic  acid  on  calcium  carbonate.  In  certain  cases,  true 
raphidic  crystals  of  calcium  oxalate  were  obtained.  J.   K.  C. 

The  Sum  of  Mean  Temperatures  in  Relation  to  the  Culti- 
vation of  Corn  and  Maize.  By  F.  Sestixi  and  A.  Funaro  (Lmidvj. 
Ver such s. -Stat.,  30,  97 — 108). — Some  previous  experimenters  on  this 
subject  have  stated  that  a  certain  sum  of  meaa  temperatures  is  neces- 
Sctry  to  the  ripening  of  various  kinds  of  corn:  the  total  amount,  how- 
ever, varies  with  the  climate,  and  in  northern  countries  is  less  than  is 
necessary  further  south.  In  the  growth  of  maize,  for  instance,  the 
observed  totals  of  mean  temperatures  vary  from  2463  to  3163°,  and 
further  observations  might  lead  to  even  greater  differences.  The 
authors'  own  experiments  were  arranged  as  follows : — Three  small 
plots  of  land  were  planted  in  the  usual  manner  with  maize;  Plot  A 
was  covered  with  a  tent  of  white  calico,  B  with  black,  and  C  was 
left  open  :  the  tempei'atures  of  the  soil  and  air  were  carefully  observed 
the  whole  time  in  each  of  the  three  experiments,  and  the  condition  of 
the  plants  also  noted  from  time  to  time. 

The  plants  in  B  were  weak,  and  died  off  in  the  middle  of  July, 
while  those  in  A  grew  faster  than  any  of  the  others,  and  gave  a  much 
lai^ger  yield  than  those  in  the  open  (30  kilos,  against  26"3).  Analysis, 
however,  showed  that  the  quality  of  the  former  was  very  much 
inferior  to  that  of  the  latter.  The  sum  of  mean  temperatures  did  not 
vary  greatly  in  either  of  the  three  cases.  A  was,  however,  in  this 
respect  slightly  superior  to  C,  but  the  difference  was  not  sufficient  to 
account  for  the  considerable  variation  in  the  yields  obtained,  and  this 
shows  that  the  quantity  of  heat  supplied  was  only  one  factor  in  the 
conditions  governing  the  growth  of  the  plant.  J.   K.   C. 

Rice  Culture  in  Japan.  By  0.  Kellner  and  J.  Sawano  (Landw. 
VersucJcs.-Stat.,  30,  18 — 41). — The  many  vai'ieties  of  rice  grown  in 
Japan  may  be  classed  in  two  groups — mountain  rice  and  marsh  rice; 
the  former  thinves  on  dry  soil,  and  perishes  when  sown  in  the  wet 
rice  valleys,  where  the  second  flourishes,  to  die  in  its  turn  if  sown  on 
dry  soil.  The  two  classes  are  morphologically  the  same,  and  the 
cause  of  this  great  difference  is  yet  undiscovered.  The  general  mode 
of  rice  culture  is  as  follows  : — The  seed  for  the  next  year's  sowing  is 
selected  before  the  plants  are  cut,  the  best  developed  ears  are  chosen, 
and  the  fullest  grains  struck  out  by  hand,  sorted  by  throwing  them  into 
water,  and  dried  by  being  packed  in  straw  and  Ijung  up  in  a  dry  airy 
place.    When  the  time  of  sowing  arrives,  the  seeds  are  steeped  in  water 
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until  they  swell,  an  average  of  about  ten  days ;  they  are  then  spread 
on  mats  in  the  sun  durinoc  the  day,  removed  to  the  house  at  night, 
and  covered.  After  about  five  days  the  plumule  appears;  in  cold 
localities  the  seeds  are  often  watered  with  tepid  water,  or  even  buried 
in  the  compost  heap.  The  seed-bed  is  now  carefully  dug,  and  worked 
until  it  is  a  fine  slimy  mud.  When  the  plumules  are  about  0  mm. 
long,  the  seeds  are  sown  broadcast  in  it,  the  water  is  let  on  during  the 
nights,  and  turned  off  during  the  day,  that  the  seeds  may  be  pro- 
tected from  frosts  at  night,  and  get  the  full  benefit  of  the  warmth  of 
the  sun  in  the  day ;  in  40  to  56  daj's  the  young  plants  have  attained 
a  height  of  18  to  24  cm.,  and  are  then  transplanted  to  the  field,  pre- 
viously well  dug,  and  manured  with  green  or  other  available  manures; 
the  plants  are  put  in  tufts  or  bunches  equidistant,  varying  according 
to  the  fertility  of  the  soil.  The  irrigation  of  the  growing  crop  is  a 
most  trying  operation,  manual  labour  only  being  employed ;  the 
removal  of  weeds  also  requires  constant  care.  The  period  of  blooming 
is  a  very  critical  and  anxious  one  for  the  farmer;  wind  and  damp 
are  both  injurious.  The  harvest  lasts  from  the  end  of  September  to 
the  end  of  November,  and  the  grain  is  cut  with  the  sickle  ;  the  yield 
varies  with  the  quality  of  the  land,  and  for  all  Japan  averages 
27'3  hectolitres  per  hectare.  The  authors  experimented  in  three 
directions : — 

1.  Culture  in  water,  in  oi'der  to  find  whether  the  marsh  rice  draws 
its  supply  of  nitrogen  from  aramoniacal  compounds  or  from  nitrates. 

2.  On  the  process  of  nitrification  in  rice-fields. 

3.  On  the  composition  of  the  irrigation-water  before  and  after  use. 
The  water  culture  was  carried   out  in  pots  filled   with   carefully 

washed  sea-sand,  and,  except  for  some  hours  each  afternoon,  they 
were  covered  up  with  distilled  water  ;  when  the  experimental  solutions 
were  applied,  matters  were  so  arranged  that  the  rootlets  touched  their 
surface. 

The  solutions  of  nitrates  and  ammonium  compounds  were  so 
arranged  that  each  contained  equal  amounts  of  nutritive  material. 
The  authors  give  in  tabular  form  analyses  of  the  plants  in  different 
stages  of  their  growth,  and  observations  on  the  appearance  of  the 
plants,  from  which  they  draw  the  conclusions  that  the  rice  plant  can 
supply  itself  with  nitrogen  equally  well  from  dilute  solutions  either  of 
nitrates  or  of  ammonium  compounds,  when  one  class  of  bodies  oidy  is 
present  with  the  necessary  mineral  constituents.  Solutions  contain- 
ing nitrates  only,  cause  a  very  slow  progress  in  the  first  few  weeks  of 
the  plant's  life,  afterwards  the  growth  is  normal.  Ammoniacal  solutions 
on  the  contrary,  stinmlate  early  growth,  and  do  not  act  so  favourably 
in  the  later  periods,  which  makes  the  authors  think  manures  for  rice 
should  contain  nitrogen  in  both  forms. 

Experiments  on  nitrification  of  the  soil  of  rice-fields  under  water 
were  made,  but  without  satisfactory  results. 

The  examination  of  the  water  before  and  after  use  in  irrigation 
was  the  next  subject  of  investigation.  The  whole  time  of  in-igation 
was  divided  into  three  periods,  and  the  water  daily  examined  with 
such  precautions  as  the  authors  thought  necessary  so  as  to  avoid  error. 

The  outflowing  waters  were  found  poorer  in  mineral  matters  than 
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wlien  they  were  let  in  on  the  field ;  a  portion  was  undoubtedly 
directly  taken  up  by  the  plants,  and  another  portion  retained  by  the 
soil ;  the  greatest  loss  was  in  nitric  acid,  while  the  ammonia  was  much 
higher  in  the  outflowing  water,  the  probable  reason  being  that  it  was 
very  low  in  ammonia  on  entering  the  field,  or  it  might  be  that  the 
water  dissolved  some  of  the  ammoniacal  compounds  in  the  soil,  the 
loss  of  nitric  acid  may  have  had  some  influence  on  the  increase  of 
ammonia.  The  authors  consider  that  relative  proportions  of  nutritive 
matter  in  the  water  at  entrance  and  exit  depends  on  such  a  number 
of  varying  conditions  that  further  experiments  are  desirable. 

On  an  occasion  about  the  end  of  August,  when  irrigation  had  been 
discontinued  for  some  time  and  the  fields  dry,  a  heavy  rain  fell,  and 
there  was  an  opportunity  of  estimating  what  solid  matters  were 
removed  by  the  pure  water. 

100  litres  of  the  water  collected  as  it  ran  off  contained — 

Dry  residue 4'050  grams, 

SiO, 1-200 

AI..O3,  Fe,03,  FeO    ....  0-128 

CaO   0-0i9 

MgO 0-876 

Alkalis  as  chlorides.  .  . .  1*050 

SO3    0-016 

CI 0-350 

N.Os 0-190 

NH3  0046      „  J.  F. 

Vegetables  used  as  Food  in  Japan.  By  0.  Kellxer  (Landw. 
Versuchs.-Staf.,  30,  42 — 51). — Vegetables  form  a  large  part  of  the 
people's  food  in  Japan  ;  the  varieties  in  use  are  many,  and  the  methods 
of  cooking  numerous  ;  some  are  preserved  by  simple  air-drying ; 
others  are  made  into  jams,  pickled  with  sugar  or  acidified.  The  soja. 
bean  is  the  foundation  of  an  almost  universally  used  sauce,  Sclioyu; 
of  a  vegetable  cheese,  Miso  ;  and  of  a  highly  albuminous  jelly,  Tofu  ; 
a  large  number  of  the  plants  are  indigenous,  others  peculiar  to  warm 
climates,  and  few  have  hitherto  been  submitted  to  chemical  examina- 
tion, the  accompanying  tables  being  in  many  cases  the  first  published 
analyses.  Rice  is  the  largest  article  of  consumption,  and  of  it  there 
are  many  varieties,  all  of  which  are  grouped  in  two  divisions :  one,  the 
mountain  rice  grown  on  dry  ground ;  the  other  marsh  rice,  cultivated 
in  irrigated  fields,  both  being  botanically  the  same.  Of  the  marsh 
rice  there  are  also  two  principal  divisions — ordinary  and  glutinous 
rice;  the  following  analyses  of  dry  matter  in  the  three  kinds  are 
given : — 

Ordinary.       Glutinous.      Mountain. 

Protein  matter 7-00  5-87  8-75 

Fat 2-29  3-44  258 

Cellulose    4-58  5-19  1-98 

Non-nitrogenous  extract.  .    84-76  83'89  85-53 

Ash    1-37  1-61  1-18 

The  figures  for  fat  are  larger  than  in  other  analyses  of  rice,  but  the 
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difference  is  accounted  for  by  the  author's  samples  beincr  undressed 
grain,  whereas  the  samples  examined  by  other  investigators  have  been 
of  the  dressed  and  well  cleaned  commercial  article.  Panicmn  italicwm 
a  species  of  millet,  is,  after  rice,  the  principal  food  of  the  poorer 
classes.  Sorghum  saccharatum  is  an  introduction  from  America. 
Phaseolus  radiafus  is  a  bean  largely  cultivated  and  highly  esteemed  • 
it  differs  but  little  from  the  European  variety,  Phaseolus  vulgaris. 

Canavalia  incurva,  another  sort  of  bean,  is  a  climber  not  much 
cultivated  ;  the  pods  are  about  20  cm.  long,  bearing  6 — 8  rose-coloured 
seeds,  weighing  on  an  average  2-5  grams  each  ;  they  have,  when  ripe, 
a  disagreeable  smell,  and  are  generally  eaten  unripe.  SoJamim  melon- 
geva,  or  eo^g  plant,  is  largely  cultivated,  and  many  varieties  of  it  exist ; 
it  is  reared  from  seed,  and  bears  fruit  for  a  long  time.  The  specimen 
of  fruit  examined  weighed  64  grams  ;  its  value  as  food  about  equals 
that  of  the  pumpkin  or  gourd.  Young  shoots  of  the  Bambiisa 
puenila,  and  three  other  varieties  of  bamboo,  are  very  much  in  favour. 
As  soon  as  they  appear  above  the  earth  in  spring,  they  are  dug  out 
and  eaten,  dressed  as  asparagus.  Different  kinds  of  the  sweet  potato 
(Batatas  edulis)  are  largely  cultivated,  and  are  great  favourites;  their 
long  succulent  stems  interlace  and  cover  the  soil,  keeping  it  moist. 
Their  deficiency  in  nitrogen  and  the  small  amount  of  ash  compared 
with  other  root  vegetables,  is  remarkable. 

Dioscorea  japonica  is  of  limited  cultivation,  and  used  by  the  wealthier 
classes.  Arctium  Lappa,  the  seeds  of  one  variety,  Unimeda  Gobo, 
reach  an  extraordinary  size,  a  length  of  1  meter,  and  circumference  of 
about  30  cm.  Colocasia  antiquorum,  the  sweet  Japanese  potato,  is 
extensively  cultivated;  like  the  common  potato,  it  is  grown  from  the 
sliced  tubers.  Conophollus  Konjah  is  a  somewhat  similar  plant ;  the 
root  is  rich  in  starch ;  it  is  used  in  the  preparation  of  a  gelatinous  sort 
of  food  called  konyaku,  peeled,  dried,  and  rubbed  to  powder  ;  milk  of 
lime,  or  the  soluble  salts  from  wood-ash  is  added  to  it,  and  stirred  up 
to  a  stiff  paste  ;  it  dries  to  a  clammy  mass.  Brassica  rapa  rapifera,  a 
turnip,  is  a  favourite  food.  Baphanus  sativus  is  a  kind  of  radish 
which  grows  to  an  enormous  size,  specimens  weighing  2| — 3  kilos. 
are  not  uncommon,  and  one  sort  is  much  esteemed  for  its  sweet  taste  ; 
the  radish  is  one  of  the  most  esteemed  vegetable  foods  of  Japan. 

J.  F. 

Contribution  to  the  Chemical  Study  of  Soils.  By  Dugast 
(Ayiyi.  Agronomiques,  9,  470 — 478). — The  author  has  riiade  very  full 
analyses  of  three  soils,  A,  B,  and  C  ;  the  fir.st  of  which  always  yields 
better  crops  than  the  second,  but  also  always  smaller  than  the  third 
(C).  The  three  soils  are  from  the  district  of  Marche  Neuf  (Loir 
Inferieure). 

A  is  a  stony  soil  formed  by  disintegration  of,  and  resting  on,  a 
conglomerate  consisting  of  siliceous  fragments  of  Pliocene  age,  bound 
together  by  a  ferruginous  cement. 

B  is  a  similar  soil,  but  the  layer  of  half -disintegrated  subsoil  is 
thicker.  B  is  more  stony  than  A,  and  contains  a  notable  proportion 
of  organic  matter. 

C  is  a  stiff'  clay  soil,  difficult  to  work  dry  or  wet,  and  resting  on  a 
subsoil  of  impermeable  clay  at  a  depth  of  half  a  metre.     The  soils 
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are  cultivated  in  an  irregular  rotation,  comprising  a  cereal  crop  fol- 
lowed, hy  two  years  of  pasture  or  forage  crops,  and  these  by  two  or 
three  years  of  culture  comprising  cabbage,  beet,  buckwheat,  rye, 
potatoes,  or  maize.  The  mean  produce  of  wheat  is  16 — 17  hecto- 
litres per  hectare. 

The  samples  of  soil  were  taken  according  to  the  instructions  in 
Grandeau's  Traite  d' Analyse  des  Matleres  Agricoles ;  the  surface 
samples  to  a  depth  of  0'2  metre,  and  the  subsoil  samples  to  a  second 
depth  of  0-2  metre. 

Mechanical  Analysis  and  Physico-chemical  Analysis  of  the  Fine 
Earth.— The  method  devised  by  Schlosing,  and  described  by  Grrandeau 
was  exactly  followed.  According  to  this  plan,  instead  of  submitting 
the  crude  fine  earth  to  elutriation,  the  carbonate  of  lime  is  first 
removed  by  dilute  acid,  the  true  clay  next  washed  out  by  a  modified 
process  of  levigation ;  then  the  humus  is  removed  from  the  sand  by 
ammonia,  and  the  purified  sand  is  finally  separated  by  elutriation  in 
the  ordinary  manner  into  "  coarse  sand  "  and  "  fine  sand  :" — 


A. 

B. 

C. 

Weiglat  of  a  litre  of  crude  soil 

Moisture  given  off  at  120° 

1-212 

5-820 

0-865 
6-230 

1-158  kilos. 
6-680p.c. 

Mechanical  A 

nalysis 

of  the  S 

■)il  dried 

at  100° 

A. 

B. 

C. 

Subsoil  A. 

Fine  earth 

76-03 

16-01 

2-60 

5-36 

71-40 

16-20 

1-52 

10-88 

88-65 
1-05 
6-45 
3-95 

54-70 

Grravellv  sa 
G-ravel  (ou 
Stones  (on 

nd  (on  sieve 
sieve  3  mm. 
sieve  5  mm. 

1  mm. 
mesh  . 
mesh) . 

mesh) . . 

I     45  -30 

100  -00 

100 -00 

100 -00 

100 -00 

PJi ysico-chemical  Aiialysis  of  Fine  Earth  dried  at  100°. 


A. 

B. 

c. 

Humus    

3-85 
90-45 

4-45 
0-41 
0-84 

6-18 
87-62 
4-4') 
0-29 
1-51 

3-25 
87*71 

6-75 

0-21 

Loss  (matter  soluble  in  acidulated  water) 

1-88 

100  -00 

100  00 

100  -00 

*Sand  obtained  by  simple  levigation  . . 

42-00 

37-00 

30-00 

*  The  difference  between  these  figures  and  those  given  above  for  sand,  represents 
the  so-called  clay  obtained  by  the  ordinai'j  process  of  elutriation. — J.  M.  H.  M. 
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Nitrogen  per  Cent,  of  Fine  Earth  dried  at  100". 


A. 

B. 

c. 

0-1256 
0-0036 
0  0028 

0-1739 
0  -0027 
0  0004 

0  "1249 

0-0013 

0-0018 

Total  nitrogen    

0-1320 

0-1770 

0  -1290 

Substances  Dissolved  by  Nitric  Acid. 


A. 

B. 

C. 

Phosphoric  acid  (PjOj)     ...    

X/ime    

0-105 
0-263 
0-075 
1-905 
0-028 
0-007 
0-017 
0-126 
0-018 
0  -045 
1-126 

0  066 
0-191 
0-058 
1-945 
0  026 
0-004 
0  025 
0-121 
0-023 
0  -058 
1-113 

0-087 
0-216 

Magnesia     

0  '101 

Ferric  oxide    

1-823 

Sulphuric  acid  (SO3)     

Chlorine 

0  002 

Oxide  of  manganese . . 

Potash  (KoO) 

0-009 
0-059 

Soda  (Na^O)   

Silica 

0-007 
0  036 

AluTnina 

1  -723 

Organic  matter,    sand,  and    insoluble 
silicates   

3-719 
96  -281 

3-630 
96-370 

4-070 
95  -930 

100-000 

100-000 

100  -000 

The  portion  insoluble  in  nitric  acid  was  also  analysed,  and  the  results, 
combined  with  those  just  cited,  g-ive  the  following-  as  the  absolute 
composition  of  the  dry  fine  earth  : — 


A. 

B. 

C. 

Subsoil  A. 

Phosphoric  acid 

Lime    

Alumina 1 

0-266 
0-576 

7-786 

0-266 
0-057 
86  -370 
0-233 
4-446 

0-113 

0  -482 

7-217 

0-278 
0-103 
84-420 
0-185 
7-202 

0-147 
0-582 

8-115 

0-610 
0  -292 
86  -330 
0-388 
3-536 

0  193 

0  -630 

r     6  -081 

i      3  -123 

0H32 

Ferric  oxide    J 

Potash 

Soda     

0-275 

Silica 

84  -273 

0  -473 

Organic  matter  and  unestimated 

4-320 

100 -000 

100-000 

100-000 

100  -000 
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Proportion  and  Composition  of  the  '■^  Black  Matter. ^^ — The  humus 
here  referred  to  is  obtained  by  heating  the  fine  earth  with  acidulated 
water  to  remove  the  lime,  then  washing  and  exhausting  the  residue 
with  solution  of  ammonia  : — 


A. 

B. 

C. 

0-910 
0-036 

2-250 
0-038 

1-138 

Pliosplioric  acid  combined  with  black 

0-038 

Composition  of  Black  Matter. 


Phosphoric  acid  per  cent,  of  fine  dry  earth  soluble  in  the  following 
reagents .- — 


Aqua  regia 

Oxalate  of  ammonia 

Citrate  of         „  

Acetic  acid 

Water  saturated  with  COo 
Distilled  water 


•108 
•056 
-042 
-018 
•015 
•012 


0-072 
0  048 
0-034 
0-013 
0-013 
0-011 


0-012 


Phosphoric  acid  in  gravelly  sand    0  -0009  per  cent. 

Potash  in  gravelly  sand     0  '0400         „ 

Potash,  lime,  and  magnesia  are  deficient  in  all  three  soils,  and  phos- 
phoric acid  in  B  and  C  ;  the  deficiency  in  phosphoric  acid  rendering 
B  less  fertile,  notwithstanding  its  good  supply  of  nitrogen.  Soil  C, 
naturally  the  most  fertile  of  the  three,  has  been  partially  exhausted 
by  successive  cereal  crops.  J.  M.  H.  M. 

Examination  of  certain  Soils  in  Japan.  By  0.  Kellner  and 
H.  Imai  (LanJw.  Versuchs.-Stat.,  30,  1  — 17). — Many  visitors  to  Japan 
praise  the  richness  of  the  vegetation  and  the  fertility  of  the  soil.  The 
author,  ao-ricultural  chemist  at  the  College  of  Tokio,  says  that  from  a 
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study  of  the  weeds  and  wild  plants  natural  to  the  country,  it  is 
evident  that  the  soil  is  not  rich,  but  that  the  luxuriance  of  certain 
crops  at  their  season  is  caused  principally  by  the  method  of  manuriiio-, 
which  consists  in  applying  the  manure  at  frequent  intervals  duriu"-the 
growth  of  the  crops,  and  in  the  immediate  neighbourhood  of  the  roots; 
the  furrows  in  which  seeds  are  sown  and  the  holes  into  which  plants 
are  set,  are  all  carefully  prepared  with  manure.  The  Japanese  also 
have  a  strong  objection  to  break  up  new  ground  unless  they  have  the 
necessary  quantity  of  manure  at  hand,  and  have  a  custom  of  plantino- 
exhausted  helds  with  nut  trees  so  as  to  prepare  the  soil  for  being  again 
broken  up. 

Trustworthy  examinations  of  the  ordinary  arable  soil,  and  com- 
parison with  the  land  under  rice  plantations,  had  not  yet  been  made 
when  the  author  undertook  them  at  the  experimental  farm  of  the 
College,  the  soil  of  which  was  of  volcanic  origin,  containing  much  iron 
and  soluble  silicates ;  a  portion  of  the  farm  was  laid  out  as  a  rice 
field.     The  chemical  analysis  is  given  in  Table  I : — 


Table  1. 

Dry  field. 

Rice 

Soil. 

14-30 

22-30 
9-96 
0-489 

11-85 

field. 

Hygroscopic  water,  . 
Loss  on  ignition .... 
Humus     

Soil.            Subsoil. 

15-49         18-69 

20-01         14-90 

7-90          7-17 

0-80           0-60 

11-31           7-13 

* ^ 

Subsoil. 

12-84 

18-79 
8-86 

Nitrogen 

Combined  water.  .  . . 

0-799 
913 

The  soils  of  both  fields,  dried  at  100°  and  extracted  with  cold 
hydrochloric  acid  of  sp.  gr.  I'lo,  gave  the  results  shown  in  the  fol- 
lowing table  : — 


Earth  of  dry  field. 

Earth  of 

rice  field. 

SiOs . .  . 

Soil. 
0-31 
15-93 
11-73 
0-60 
1-41 
0-29 
0-17 
0-19 

on 

30-74 
48-30 

23-67 

Subsoil. 

0-29 
19-73 
11-36 
0-66 
1-44 
0-18 
0-13 
0-18 
0-12 

34-09 
49-48 

18-33 

Soil. 
0-82 
15-50 
7-00 
0-75 
0-45 
0-10 
0-14 
0-37 
0-18 

Subsoil. 

0-79 

AI2O3    . 

1415 

Fe,0,    . 

7-49 

CaO  . . . 
MgO     . 
K,0  . .  . 

0-70 
0-55 
0  17 

Na,0    . 
P0O5..  . 

0-01 
0-35 

SO3  . . . 

sidue  .... 
and  corn- 
water.  .  . . 

Insol.  re 
Humus 
biued 

25-31 

50-00 

26-02 

101-33 

2 

24-21 
51-16 

25-83 

Vf)L.    XLVI. 

102-71 

101-90 

101-20 
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A  circumstance  which  greatly  modifies  the  nature  of  the  surface 
soil  in  Japan,  is  the  continuance  of  long  droughts  and  high  winds,  the 
tine  sandy  soils  become  very  fine  dust,  and  is  blown  in  gi-eat  clouds 
over  the  lace  of  the  country,  collecting  behind  hedges  and  walls  after 
the  manner  of  snow-drifts  ;  in  some  places  it  is  heaped  up  in  large 
quantities,  the  rice  fields  beiug  less  dry  do  not  suffer,  but  retain 
some  of  the  dust  from  arable  soils  ;  the  farmers  prize  this  highly ; 
but  any  analysis  of  the  surface  soil  under  such  conditions  cannot  be 
of  permanent  value.  J.   F. 

Determinations  of  Nitrogen  in  the  Soils  of  Experimental 
Fields  at  Rothamsted,  and  Bearing  of  the  Results  on  the 
Question  of  the  Sources  of  the  Nitrogen  of  our  Crops.*  By 
Sir  J.  B.  Lawes  and  J.  H.  Gilbert  (Ajih.  Agronomiques,  9,  393 — 418, 
451 — 165). — Included  in  the  scheme  of  the  experimental  fields  at 
Rothamsted  there  are  certain  plots  on  which  wheat,  barley,  roots, 
beans,  clover,  and  ordinary  rotation  crops  have  each  been  grown,  year 
after  year,  either  without  any  manure  or  with  a  purely  mineral 
(non-nitrogenous)  manure  for  periods,  in  some  instances,  of  over 
40  years. 

Determinations  of  the  nitrogen  contained  in  these  crops  have  been 
regularly  made,  and  at  certain  intervals  the  soil  of  each  plot  has 
been  srimpled,  as  well  as  the  soils  of  adjacent  plots  receiving  various 
nitrogenous  manures,  and  the  nitrogen  per  acre  contained  in  the  fine 
mould  of  these  soils  to  a  certain  depth  has  been  carefully  estimated. 
The  results  of  these  determinations  are  set  forth  in  the  present  paper 
and  discussed  in  connection  with  the  question,  w'hether  our  farm 
crops  derive  any  considerable  proportion  of  their  nitrogen  from  other 
sources  than  the  soil  and  manure.  The  annexed  table  (p.  683)  shows 
the  yield  of  nitrogen  per  acre  per  annum  in  the  various  crops  grown 
without  nitrogenous  manure. 

Root  Crops. — The  results  with  mineral  manure  only  are  given,  as 
without  any  manure  the  produce  becomes  almost  nil  after  a  few  years. 
The  average  yield  of  nitrogen  is  very  much  higher  in  the  first  few 
years  with  root  crops  than  with  either  wheat  or  barley,  and  the  sub- 
sequent decline  is  much  more  rapid. 

Leguminous  crops,  such  as  beans  and  clover,  which  are  said  by  some 
to  rely  almost  exclusively  on  atmospheric  sources  for  their  nitrogen, 
nevertheless  fall  off  in  yield  in  a  most  striking  manner  when  not  sup- 
plied "odth  nitrogenous  manures,  even  although  abundance  of  mineral 
manure  is  provided.  The  clover  crop  succeeded  only  in  6  years  oat 
of  the  22.  The  nitrogen  yielded  by  these  crops  is  very  much  greater 
than  in  the  case  of  the  cereals  or  roots,  but  the  decline  after  the  first 
few  years  is  extremely  marked. 

Ectafion  of  Crops. — As  only  the  average  yield  of  the  whole  28  years 
is  given,  a  decline  in  nitrogen  cannot  be  inferred  from  these  figures. 
The  effect  of  rotation  is  to  raise  very  considerably  the  yield  of  nitro- 
gen oper  that  given  by  cereal  crops  grown  successively.  A  dressing 
of  superphosphate  increases  the  nitrogen  in  the  turnip  crop,  reduces 

*  This  Abstract  is  from  the  original  paper  read  before  the  American  Association 
at  Montreal,  Augiist,  1S82.     (London,  Harrison  and  Sons,  1883.) — J.  M.  H.  M. 
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it  in  the  succeeding  barley,  greatly  increases  it  in  the  clover,  and 
slightly  in  the  succeeding  wheat.  In  an  adjoining  plot  whei-o  fallow 
was  substituted  for  clover,  the  nitrogen  yielded  by  the  rotation  was 
very  much  less. 

Table  I. 


Wheat 


Barley 


Complex  mineml  manure 


i_Complex  mineral  maniire 


Eoot  crops    . .  -| 


r  8 

112 

rUnmanured <{  12 

I  I  24 

^  132 

12 
12 
21 
12 

C  Unmauured -{12 

24. 
12 
12 
21 
8 
3 
15 


f  Tiimips    . . 

(Barley)    . . 

Complex  mineral!  Tuniips    .. 

manure |  Sugar-beet . 

I  Mangel .... 
LTotal     .... 


Beans 


CloTer 


Clover    . , 
Barley   . , 

Barley   Unmanured. 


{I 


5 
36 
12 

{Unmanured <  12 
[24 
[12 
Complex  mineral  manure    ....  -^  12 

[24 

f  Unmanured 22 

L  Complex  mineral  manure     ....      22 

>  Unmanured 

/  After  barley  . .         1 
l^  After  clover  . .        1 

Rotation  12.  B^"ey  ! .' ". .' !  !  1 ! .' 1 !  1  ^'"^'^"^^^^      28 

courses     |  3.  Clover  or  beans    ..   [Superpbos-    \  no 

li.  Wheat J      pbate     . .  J  ^^ 

Mixed  Herbage  of  Grass  Land. — The  yield  of  nitrogen  and  the 
botanical  composition  of  the  crops  from  the  plots  which  received  no 
nitrogenous  manure,  are  given  in  Table  II  (p.ti84). 

In  interpreting  this  table,  it  should  be  borne  in  mind  that  gra- 
mineous crops  contain  much  less  nitrogen  than  leguminous  crops  ; 
nevertheless,  nitrogenous  manures  have  a  striking  effect  in  increasing 
their  growth.  Leguminous  crops,  although  containing  much  nitro- 
gen, do  not  respond  to  nitrogenous  manures,  but  are  largely  inci-eascd 
by  mineral  manures,  especially  potash.       The  first  three  plots  sliow  a 

*  Thirteen  years  crop,  two  years  failed. 

t  Nine  years  beans,  one  year  wheat,  two  years  fallow. 

X  Six  years  clover,  one  year  wheat,  three  years  barley,  twelve  years  fallow. 


vears,  1844 — 51 

„  1852—63 

„  1864—75 

„  1852-  75 

„  1814—75 

„  1852-63 

„  1864-75 

„  1852—75 

„  1852—63 

„  1864—75 

„  1852—75 

„  1852—63 

„  1864—75 

„  1852—75 

„  1845—52 

,,  1853 — 55 

„  1856-70* 

„  1871—75 

„  1876—80 

„  18*5-80 

„  1847-58 

„  1859— 70t 

„  1847—70 

„  1847—58 

„  1859— 70t 

„  1847—70 

„  1849— 70t 

„  1849—701 

.,  1873  .... 

„  1873  .... 

„  1874  

„  1874  .... 

„  1847—75 

„  1847—75 


Average 

nitrogen 

per  acre 

per  annum. 

25  -2  lbs. 
22-6  ., 
15-9  „ 
19-3  „ 
20-7  „ 
27-0  „ 

17  2  „ 
22  1  „ 
22-0  „ 
14-6  „ 
18-3  „ 

26  0  „ 

18  8  ., 
22  -4  ,. 
42-0  „ 

(2f3)  „ 

18-5  „ 

13-1  „ 

15  "5  ,, 

25-2  „ 

48-1  „ 

14-6  ,, 

31-3  „ 

61  -5  ., 

29  -5  „ 

45  -5  „ 

30-5  „ 

39-8  „ 

a7-3  „ 

151  -3  ., 

39-1  „ 

69  -4  „ 

36-8  „ 

45  1  „ 
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marked  falling  off  in  nitrogen  yielded  ;  the  fourth,  in  which  the 
Leguminosas  were  greatly  encouraged  by  the  application  of  potash, 
shows,  on  the  contrary,  a  slight  tendency  to  increased  yield.  It  is 
noteworthy  that  mineral  manures  applied  to  mixed  herbage  increase 
the  yield  of  Grarainea3  much  more  than  when  applied  to  the  Gramineae 
grown  separately. 

Table  II. 


Average  produce  per  acre  per 
annum,  20  jears,  1856 — 
1875,  according  to  mean 
per  cent,  at  six  perio;ls, 
1862,  '67,  '71,  '72,  74,  '75. 


Average  nitrogen  per  acre 
per  annum. 


10  years, 
1856 — 65. 


10  years, 
1866—75 


20  years, 
1856—75. 


Un  manured  .  . .  . , 
Superphosphate* 
Complex  mineral 

manuref 

Complex  mineral 

manure! 


Grarai- 
nese. 

Legumi- 
nosse. 

Other 
orders. 

1635  lbs. 
1671    „ 

219  lbs. 
149    „ 

529  lbs. 
673    „ 

2412    „ 

296    „ 

639    „ 

2579    „ 

806    „ 

573    „ 

lbs. 


35  1 
35-7 

54-4 

55-2 


lbs. 


30-9 
31-5 


38-1 
56-0 


lbs. 

33  0 
33  6 

46-3 

55-6 


Melilotus  Leucantlia  {Bokhara  Clove?-). — This  plant  has  been  grown 
since  1878  on  a  plot  which  had  been  devoted  to  unsuccessful  attempts 
to  grow  red  clover  consecutively  from  1849.  For  30  years  this  plot 
had  received  no  nitrogenous  manure,  yet  it  has  yielded  crops  of 
Melilotus  averaging  70  lbs.  nitrogen  per  acre  per  annum  1878-81, 
whilst  the  crop  of  the  tifth  year,  1882,  is  still  more  luxuriant,  and  is 
estimated  to  contain  150  lbs.  nitrogen. 

From  the  foregoing  it  will  be  seen  that  in  all  the  experiments  on 
ordinary  arable  land,  with  or  without  mineral  manure,  the  decline  in 
the  annual  yield  of  iiitrogen,  none  being  supplied  by  manure,  was  very 
great.     Bokhara  clover  is,  so  far,  an  exception. 

The  authors  go  on  to  consider  the  amount  of  combined  nitrogen 
annually  supplied  to  the  soil  by  rain,  and  after  citing  all  the  published 
determiuations  of  nitric  and  ammouiacal  nitrogen  in  the  rainfall  over 
given  periods,  they  conclude  that  not  more  than  5  lbs.  of  nitrogen  per 
acre  per  annum  is  supplied  to  the  soil  of  Rothamsted  from  this 
source.  Passing  in  review  the  well-known  researches  of  Boussin- 
gault,  and  of  Lawes,  Gilbert,  and  Pugh,  on  the  one  side,  and  of  Ville 
on  the  other,  extending  from  1837  to  1858,  they  reaffirm  their  convic- 
tion that  the  evidence  is  strongly  against  the  supposition  that  either 
the  GramineEe  or  the  Leguminosse  assimilate  the  free  nitrogen  of  the 
atmosphere.      They  next  consider  the  evidence  furnished  by  analysis 

*  Mean  of  foiu-  separations  only,  1862,  '67,  '72,  '75. 

t  Including  potash,  6  years,  1856 — 61 ;  without  potash,  14  years,  1862 — 75. 

+  Including  potasli,  20  years,  1856 — 1875. 
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of  the  soils  of  the  Rothamsted  plots  as  to  the  source  of  the  greater 
part  of  the  nitrogen  of  crops. 

Nitrogen  in  the  Soils  of  Experimental  Wheat  Plots. — Passing  over 
isolated  samples  of  soil  taken  in  the  early  years  of  the  series,  and  in 
1856,  as  not  being  sufficiently  numerous  or  uniform,  there  remain  for 
comparison  the  samplings  of  1865  and  1881.  In  1865,  eleven  plots 
were  sampled,  eight  samples  from  each  plot  being  taken,  each  sample 
12  X  12  inches  area  -with  a  total  depth  of  27  inches,  divided  into 
three  portions  of  9  inches  each.  In  1881,  twenty  plots  were  sampled  ; 
the  samples  (six  to  each  plot)  were  6x6  inches  in  area,  and  again 
taken  to  a  depth  of  27  inches  in  three  successive  instalments  of 
9  inches.  The  various  samples  of  surface  soil  (first  9  inches)  from 
each  plot  were  mixed,  a  portion  of  each,  however,  being  kept  to 
furnish  check  analyses.  The  mixed  samples  were  broken  up,  dried 
at  130°  F.  to  arrest  nitrification,  the  stones  removed  by  successive 
sieves  of  1-inch,  ^-inch,  and  ^-inch  mesh,  and  the  remaining  fine 
mould  powdered  and  sifted  for  analj'sis,  the  result  being  calculated  on 
the  fine  tnoiild  dried  at  100°  C  The  two  series  of  subsoil  samples 
(second  and  third  9  inches)  were  treated  in  a  similar  manner,  but  the 
results  are  given  for  the  surface  soils  only.  The  calculated  quantity 
of  dry  mould  per  acre  (first  9  inches)  was  in  1865  (mean  of  ^0 
samples)  2,299,038  lbs.,  and  in  1881  (mean  of  114  samples)  2,552,202 
lbs.,  showing  that  the  state  of  consolidation  of  the  soil  was  different 
afc  the  two  periods.  The  normal  quantity  of  fine  mould  per  acre  (first 
9  inches)  is  assumed  to  be  2,300,000  lbs.,  and  the  results  obtained  in 
1881  are  corrected  by  supposing  the  samples  to  contain  one-tenth  of 
their  weight  of  subsoil  (second  9  inches),  and  proportionately  raising 
the  percentage  of  nitrogen  in  the  remaining  nine-tenths.  The  actual 
and  corrected  results  are  in  Table  III  (p.  686). 

During  the  16  years  from  1865  to  1881,  therefore,  the  three  plots 
(3,  5a,  16a)  receiving  no  nitrogen  as  manure  have  suffered  a  very 
striking  decrease  in  the  nitrogen  contained  in  their  surface  soils  ; 
whilst  the  other  plots,  receiving  nitrogenous  manure,  show  in  some 
cases  a  slight  loss,  in  others,  a  gain.  The  excess  of  nitrogen  in  these 
latter  plots  over  that  in  Plot  5a  (complete  mineral  manure  without  N) 
varies  considerably,  as  shown  in  the  table;  it  has  no  relation  to  the 
quantity  of  nitrogen  supplied  in  the  manure,  but,  as  shown  by  the 
authors  in  a  supplementary  table,  it  is  directly  related  to  the  average 
crop  yielded  by  each  plot.  In  other  words,  loss  of  manurial  nitrogen 
is  not  prevented  by  any  retentive  property  of  the  soil,  but  by  its  con- 
version into  crop  residue — stubble  and  root.s — which  varies  with  the 
amount  of  crop.  The  authors  estimate  that  in  the  30  years,  1852-81, 
the  unmanured  plot  yielded  an  average  of  18'6  lbs.  nitrogen  in  the 
crop,  and  lost  103  lbs.  in  the  drainage — a  total  loss  of  289  lbs.  per 
annum  over  that  period.  In  like  manner,  Plot  5  yielded  an  average 
of  20'3  lbs.  N  in  the  crop,  and  12  lbs.  in  the  drainage,  in  all  323  lbs. 
per  acre  per  annum.  About  30  lbs.  N  per  acre  per  annum  therefore 
has  been  contributed  from  some  source  to  crop  and  drainage  together. 
Analysis  .shows  a  loss  of  about  two-thirds  of  this  amount  annually  to  a 
depth  of  27  inches.  There  remains,  therefore,  about  10  lbs.  to  be 
contributed  by  seed,  by  rain,  and  condensation  from  the  atmosphere, 
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and  by  all  the  other  supplies  of  combined  nitrogen  which  have  been 
supposed  to  be  available.  Of  this  about  2  lbs.  vpill  be  due  to  seed, 
and  supposing  onlv  5  lbs.  annually  to  be  supplied  by  rain  and  minor 
aqueous  deposits,  there  is  but  little  left  to  be  provided  by  all  the 
other  sources  assumed. 

Nitrogen  in  Soil  of  Barley  Plots. — In  1868,  four  samples,  6x6 
inches  by  9  inches  deep,  were  taken  from  each  of  four  plots  ;  only  one 
of  these  plots  had  received  no  nitrogenous  manure.  In  1882,  twenty- 
six  plots  were  sampled  to  a  total  depth  of  three  times  9  inches,  lour 
samples,  6x6  inches  area,  being  taken  from  each  plot.  The  plot 
which  received  mixed  mineral  (non-nitrogenous)  manure  alone  con- 
tained in  1868,  0"1202  per  cent.  N  in  the  first  9  inches  of  dry  mould  ; 
in  1882,  0-1124  per  cent.  N. 

Nitrogen  in  the  Soil  of  Root  Plots. — These  plots  have  carried  roots 
(turnips,  swedes,  sugar-beet,  or  mangel)  for  40  successive  years 
(1843-1882),  with  the  exception  of  3  years,  in  which  barley  was  sown. 
The  soils  were  sampled  only  in  1870,  so  that  no  comparistm  at  dif- 
ferent dates  is  yet  possible.  Some  of  the  percentages  of  N  found  in 
1870  are  — 

Plot  3.  Unmanured    0*0852  per  cent.  N  (in  1st  9  ins.). 

,,    4.  Mixed  mineral  manure. .. .   0'0934         ,,  „  ,, 

,,     5.  Superphosphate  only     ....   0"0888         „  ,,  ,, 

,,     6.   Superphosphate  and  potash  0'0867  ,,  ,,  ,, 

Mean  of  Plots  4,  5,  and  6 0-0896 

These  plots,  after  receiving  no  nitrogenous  manure  for  27  years, 
show  a  smaller  percentage  of  nitrogen  in  the  surface  soil  than  has 
been  found  in  any  of  the  other  experimental  fields. 

Nitrogen  in  the  Soil  of  Bean  Plots. — The  determinations  ai-e  not 
given,  but  are  stated  to  lead  to  the  conclusion  that  there  hiis  been  a 
gradual  decrease  of  nitrogen  in  the  surface  soil. 

Nitrogen  in  the  Soil  of  Glover  Plots. — The  want  of  success  attend- 
ing all  attempts  to  grow  clover  continuously  on  the  same  plot,  renders 
only  a  few  special  comparisons  possible.  The  red  clover  plot,  which 
yielded  only  six  clover  crops  from  1849-1870,  and  very  few  after- 
wards, was  sampled  in  1881  in  five  places  to  a  depth  of  9  inches  for 
comparison  with  an  adjoining  wheat  plot  30  years  under  alternate 
wheat  and  fallow.  Neither  of  these  plots  had  received  any  nitrogen- 
ous manure  for  30  j'ears. 

Nitrogen  per  Cent,  in  1st  9  inches  of  Dry  Motdd  (1881). 

Clover  "Wheat 

land.        and  fallow. 

Mean  of  determinations  on  5  separate  samples. .    0-1067       0-0925 
Mean  on  the  mixture  of  the  5  samj)les 0-1055       0*0984 

Mean O'lOGl       0-0955 

The  N  in  the  surface  soil  of  the  clover  plot  is  low,  and  has  probably 
declined,  although  it  is  higher  than  in  the  adjacent  wheat  and  fallow 
])lot. 
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The  next  results  refer  to  the  plot  (see  Table  I)  which  in  1873  had 
grown  six  successive  corn  crops  by  artificial  manures  alone,  and  was 
then  divided,  one-half  carrying  barley,  and  the  other  clover.  In  1874 
barley  was  taken  on  both  halves.  In  1873  the  barley  crop  contained 
37-3  lbs.  N,  and  the  clover  crop  151-3  lbs.  N.  In  1874  the  barley 
after  barley  yielded  39'1  lbs.  N,  whilst  the  bai-ley  after  clov^er  yielded 
69'4  lbs.  JN^,  so  g*reat  an  improvement  had  the  previous  year's  clover 
crop  effected,  notwithstanding-  the  fact  of  the  large  quantity  of  niti'O- 
gen  removed  in  that  clover  crop.  The  soil  was  sampled  in  October, 
1873,  with  the  results  given  in  Table  IV : — 

Table  IV. 
Nitrogen  per  Gent,  in  \st  9  inches  of  Dry  Mould  (1873). 


Clover  land. 

Barley  land, 

Sample  'No.  1  (12  x  12  x  9  inches)  . 

.      0-1574 

0-1468 

„       No.  2  (12  X  12  X  9       „ 

.      0-1529 

0-1341 

No.  3  (12  X  12  X  9       „ 

.      0-1484 

0-1431 

„       No.  4  (12  X  12  X  9       „       . 

.      0-1631 

0-1405 

Mean   on    the   four   separate    samples 

(12  X  12  X  9  inches)    0-1554         0-1411 

Mean  on  a  mixture  of  the  four  samples 

(12  X  12  X  9  inches)    0-1566        0-1387 

Mean    on    a    mixture    of    six    samples 

(6x6x9  inches) 0-1578        0-1450 

General  mean 0-1566         0-1416 

These  results  illustrate  forcibly  the  necessity  of  taking  numerous 
samples,  but  the  mean  of  the  three  sets  of  determinations  leaves  no 
doubt  that  the  surface  soil  of  the  clover  plot  contained  a  considerably 
higher  percentage  of  nitrogen  than  that  of  the  barley  plot — and  this, 
too,  after  all  visible  vegetable  debris  had  been  removed  as  completely 
as  possible.  Samples  taken  in  1877  still  showed  a  higher  percentage 
in  the  clover  plot  than  in  the  barley.  It  is  obvious  that  the  surface  soil 
of  the  clover  plot  gained  nitrogen  either  fi-om  the  atmosphere  or  from 
the  subsoil — and,  so  far  as  the  determinations  of  nitrog-en  in  the  sub- 
soils go,  the  indication  is  that  if  from  below  it  is  at  least  mainly  from 
a  lower  depth  than  27  inches.  The  authors  observe  that  it  is  natural 
to  assume  the  atmosphere  as  the  source  of  this  nitrogen,  but  that 
there  is  absolutely  nothing  in  favour  of  this  view  excepting  the  fact 
that  an  explanation  is  needed  ;  whilst  there  is  much  more  evidence  in 
favour  of  the  view  that  the  subsoil  has  been  the  source  of  at  least 
much  of  it. 

Soils  of  Melilotus  Lencantlm  and  White  Clover  Plots. — The  soil  of 
the  melilotus  plot  was  sampled  in  1882,  after  the  fifth  large  consecu- 
tive crop  on  soil  which  had  repeatedly  refused  to  grow  clover,  and  to 
which  no  nitrogenous  manure  had  been  applied  for  30  years.  A 
sample  of  soil  from  the  corresponding  white  clover  plot  was  taken  at 
the  same  time,  in  each  case  to  a  depth  of  six  times  9  inches,  in  all 
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54  inches.  The  examination  of  these  samples  is  still  incomplete,  but  the 
following  evidence  is  forthcoming.  The  strong  roots  of  the  melilotus 
were  found  to  penetrate  to  the  lowest  depth  of  the  samplin<Ts,  the  soil 
being  disintegrated,  and  having  lost  approximately  540  tons  per  acre 
more  water  than  the  corresponding  54  inches  of  white  clover  soil,  in 
which  there  was  very  little  development  of  root  below  the  first 
9  inches.  Determinations  of  nitric  acid  in  the  two  soils  gave  the 
results  recorded  in  Table  V  : — 

Table  V. 


Per  miUion,  dry  soil. 

Per  acre. 

Melilotus 
soil. 

White 
clover. 

Melilotus 
soil. 

White 
clover. 

Difference. 

First  9  inches 

Second  9  inches 

Third  9  inches    

Fourth  9  inches 

Fifth  9  inches 

Sixth  9  inches    

1-28 
0-36 
0-21 
0-33 
0-28 
0-55 

3-24 
1-10 
0-66 
103 
1-46 
1-77 

lbs. 
3  39 
0-97 
0-61 
0-99 
0-84 
1-65 

lbs. 
8-59 

2  97 
1-91 

3  09 
4'38 
5  31 

lbs. 
5-20 
2  00 
1-30 
2-10 
3-54 
3-66 

Total    

— 

— 

8-45 

2G-25 

17-80 

There  is  here  direct  evidence  that  the  soil  is  the  source  of  at  least 
some  of  the  excess  of  nitrogen  of  the  melilotus  over  that  in  the  white 
clover. 

The  authors  next  adduce  determinations  of  nitrogen  as  nitric  acid 
in  various  soils,  in  order  to  show  the  amount  available  for  vegetation. 
Thus  the  soil  of  the  unmanured  wheat  plot  contained  in  October,  1881, 
9' 7  lbs.  per  acre  nitric  N  in  first  9  inches,  5'2  lbs.  in  second  9  inches, 
and  2'8  lbs.  in  third  9  inches;  total,  17'7  lbs.  JST  per  acre.  The  soils 
of  three  of  the  wheat  plots  which  had  received  nitrogenous  manures 
in  the  form  of  ammonium  sulphate  or  sodium  nitrate  contained  39'9, 
38"8,  and  54'4  lbs.  nitric  nitrogen  per  acre  respectively  in  the  first 
27  inches.  Samples  collected  from  four  of  the  rotation  plots  in  Sep- 
tember, 1878,  showed  in  the  first  18  inches  : — 

N  as  nitric  acid  after  fallow,  36'3  and  48\S  lbs.  per  acre, 
N  as  nitric  acid  after  beans,    10"G  and  2U'5     ,,         „ 

the  larger  quantity  being  in  the  plots  receiving  nitrogenous  manure. 

Samples  taken  at  the  same  time  to  the  same  depth  on  the  alternate 
wheat  and  fallow  plots  showed : — 

N  as  nitric  acid  after  fallow,  33' 7  lbs.  per  acre. 
N  as  nitric  acid  after  wheat,    2'6     „         ,, 

Samples  taken  from  two  other  fields  after  a  year's  fallow  contained 
in  27  inches  depth,  58'8  and  56o  lbs.  N  as  nitric  acid  per  acre. 

These  figures  indicate  a  considerable  amount  of  nitrogen  available 
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after  fallow,  wliicli  disappears  during  the  growth  of  a  crop,  but  it  is 
admitted  that  they  do  not  show  enough  nitric  nitrogen  in  the  depths 
examined,  to  account  for  the  larg-e  accumulation  of  nitrogen  in  the 
crop  and  in  the  surface  soil  obset-ved  in  the  case  of  the  experimental 
clover  and  barley  soils. 

Nitrogen  in  the  Soils  of  the  E,r,perime7ital  Mixed  Herhacje  Plots. — On 
referring  to  the  table  given  above,  it  will  be  seen  that  the  plot 
receiving  complete  mineral  manure  yielded  22"6  lbs.  N  per  acre  per 
annum  above  that  yielded  by  the  unmanured  plot.  Analysis  of  the 
soils  indicates  that  the  soil  of  the  mineral  manured  plot  has  become 
impoverished  in  nitrogen  to  a  greater  degree  than  that  of  the  un- 
manured plot.     The  results  of  the  first  9  inches  of  soil  are  : — 


1870. 
Per  cent. 

1876. 
Per  cent. 

1878. 

Plot  3. 

Uumanurecl ■ 

0  -2517 

0-2466 
0-2236 

Plot  7. 

Mixed  mineral  manure  w-ith  potash  . . 

— 

The  quantity  of  nitrogen  lost  by  Plot  7  over  Plot  3  amounts  to 
506  lbs.  per  acre  over  the  20  years  of  experiment,  equal  25'3  lbs. 
per  acre  per  annum,  in  this  case  showing  a  remarkable  corre- 
spondence with  the  excess  of  nitrogen  carried  ofi  in  Plot  7,  viz., 
22-6  lbs.  per  acre  per  annum.  The  leguminous  plant  most  encouraged 
by  the  mineral  manure  of  Plot  7  was  Lathyrus  pratensis,  which  threw 
out  a  great  mass  of  roots  in  the  surface  soil. 

Source  of  the  Nitrogen  of  Glover  groion  on  Rich  Garden  Soil. — 
Although  all  attempts  to  grow  red  clover  continuously  on  ordinary 
arable  land  have  been  unsuccessful,  it  has  been  grown  for  29  years  in 
succession  on  a  small  plot  of  rich  garden  soil.  The  experiment  was 
commenced  in  185-i;  the  soil  was  sampled  in  1857  and  1879.  The 
nitrogen  in  the  first  9  inches  is  given  below  : — 


1857.     Nitrogen  per  cent,  of  drv  mould  0-5095     =  9528  lbs.  per  acre. 

■  0-3635] 
1879.  „  „  .,         <!  0-3640  )> 

0-3626  J 


=  6796     „ 

(mean). 


In  accordance  with  this  large  decline  of  soil  nitrogen,  there  has 
been  a  decided  falling  off  in  the  cropvS  obtained,  the  produce  from  the 
three  sowings  of  the  first  14  years,  being  nearly  double  of  that  from 
the  ten  sowings  which  were  found  necessary  to  keep  up  a  plant 
during  the  next  15  years.  Estimating  the  average  yield  of  nitrogen 
at  200  lbs.  per  acre  per  annum  over  the  21  years,  the  nitrogen  lost  by 
the  surface  soil  (first  9  inches)  is  130  lbs.  per  acre  per  annum,  or  about 
two-thirds  of  that  carried  off  by  the  clover.  The  authors  admit  in 
this  case  the  possibility  of  a  loss  by  the  soil  of  free  nitrogen,  and  do 
not  include  the  loss  by  drainage ;  on  the  other  hand  they  point  out 
that  some  of  the  nitrogen  of  the  clover  was  doubtless  supplied  by  the 
subsoil.     They  remark  that  tliere  are   vei'y  strong  grounds  for  con- 
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eluding  that  mucli,  and  perhaps  the  whole,  of  the  nitrogen  of  the  clover 
was  derived  from  the  soil. 

Summing  up  on  the  whole  paper,  thej  submit  that  there  is  much 
more  of  direct  experimental  proof  of  the  soil  than  of  the  atmosphere 
as  the  source  of  the  niti-ogen  of  our  crops,  both  cereal  and  leguminous. 
If  this  be  accepted  it  follows  that  the  fertility  of  arable  soil  is  to  some 
extent  measured  by  its  stored-up  nitrogen,  and  that  soil  is  in  fact  a 
"  mine  "  as  well  as  a  laboratory.  J.  M.  H.  M. 
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Determining  Left-handed  Rotation  with  the  Scheibler- 
Ventzke-Soleil  Polariscope.  By  G.  S.  Eystek  (Chem.  Xews,  49, 
07). — The  author  suggests  the  use  of  a  quartz  plate  of  known  dextro- 
rotatory power,  with  laevorotatory  solutions  of  less  rotating  power. 
The  difference  between  the  reading  with  the  quartz  plate  alone  and 
the  reading  with  the  quartz  plate  and  solution  together  is  then, 
obviously,  the  Isevorotatory  power  of  the  solution.  This  is  for  use 
with  instruments  not  graduated  for  left-handed  rotations. 

D.  A.  L. 

Litmus,  Rosolic  Acid,  Methyl-orange,  Phenacetolin,  and 
Phenolphthalein  as  Indicators.  By  R.  T.  Thojisox  {CJcem. 
News,  49,  32 — 35,  38 — 41). — In  pi'evious  communications  (Abstr., 
18S3,  612,  824,  and  827)  the  author  has  published  the  results  of  his 
investigations  on  tlie  use  of  these  indicators  in  the  analysis  of  some 
potassium,  sodium,  and  ammonium  compounds,  and  of  free  acids.  He 
has  now  extended  this  u.seful  work  to  the  analysis  of  a  few  calcium, 
barium,  and  magnesium  compounds. 

Application    of   the    Indicators    to    the   Determination    of  Lime   as 

Hydroxide    in    Presence   of  a    Small  Proportion   of   Carbonate. — Foi- 

each  experiment  in  this  series,  200  c.c.  of  lime-water,  previously  treated 

in   the  cold  with  00265  gram  of  sodium  carbonate,   and  containing 

0'2724  gram  of  total  lime(CaO),  0"2584  as  hydroxide,  and  0'014gram 

N 
as  carbonate,   were   titrated  with  —  hydrochloric  acid,    a  deduction 

being  made  for  the  sodium  hydroxide  produced  by  the  action  of  the 
sodium  carbonate.      The  results  obtained  are  as  follows  : — 


Indicator. 

Total  CaO 
found. 

C 

aO  as  livdrate 
found. 

CaO  as  carbo- 
nate found. 

Litmus 

grams. 
0-2716- 0-2730 
0-2716—0-2716 
0-2716—0-2716 
0-2730-0-2716 
0-2716—0-2716 

0 
0 

grams. 

2o62— 0  -2576 
2.j9  J— 0-2576 

grams. 

Ko-olie  acid 

ilethvl-orange 

— 

Phenacetolin     

0-0154—0-0151 

Phenolphtbalc'.'n 

0-0140— 0  015 1 
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With  litmus  or  rosolic  acid,  titration  is  conducted  in  the  cold  until 
change  of  colour  takes  place ;  the  solution  is  then  boiled,  and  the 
addition  of  standard  acid  continued  until  a  permanent  change  of 
colour  is  effected.  Methyl-orange  is  not  altered  by  carbonic  anhydride, 
therefore  boiling  is  not  necessary  when  it  is  used  as  indicator. 
Plienacetolin  (compare  Lunge,  Abstr.,  1883,  828)  rnay  be  used  for  the 
determination  of  lime,  both  as  hydroxide  and  carbonate,  the  changes 
being  the  same  as  already  described  {loc.  cit.,  683),  viz.,  rose  for 
hydroxide,  subsequent  change  to  yellow  for  carbonate.  Liberated 
carbonic  anbydride  nuist  be  boiled  off.  When  using  this  indicator  for 
the  determination  of  lime  as  hydroxide,  the  final  change  of  colour  is 
not  very  distinct,  owing  to  the  interference  of  carbonic  anhydride. 
Phenolphthalei/i  behaves  with  lime  as  with  soda  (loc.  cit.),  tbe  whole 
of  the  lime  as  hj'droxide,  and  only  half  that  as  carbonate  being  esti- 
mated, calcium  hydrogen  carbonate  being  neutral.  The  total  lime 
can  be  determined  by  adding  excess  of  standard  acid  and  titrating 
back.  Experiments  prove  that  light  flocculent  calcium  carbonate, 
freshly  precipitated  from  a  cold  solution,  gives  an  alkaline  reaction 
with  phenolphthale'iu,  whilst  after  boiling,  when  it  is  dense  and 
granular,  it  gives  no  reaction  with  this  indicator,  and  therefore 
calcium  hydroxide  can  safely  be  determined  in  the  presence  of  calcium 
carbonate  by  simply  adding  standard  hydrochloric  acid  to  a  boiling 
solution,  until  the  red  colour  of  the  pheuolphthalein  is  gone. 

Comparative  experiments  in  which  lime  and  carbonic  anhydride 
were  determined  in  a  sample  of  slaked  lime  by  tbe  ordinary  gravi- 
metric methods,  and  by  titration,  using  phenolplithalein  as  indicator, 
prove  that  the  results  obtained  in  the  two  cases  are  practically  the  same. 
Determination,  of  Lime  as  Carbonate :  in  addition  to  the  above  remarks,  it 
may  be  noted  that  litmus,  rosolic  acid,  jjhe^iacetolin  and  viethyl-orange 
can  be  used  with  advantage  in  this  determinatitm,  especially  for  the 
light  flocculent  cai-bonatc,  the  first  three  are  not  so  delicate  with  the 
dense  form.  Phenolpldhalehi  is  already  fully  discussed.  Determination 
of  Barium  Hydroxide  and  Carbonate :  the  results  obtained  with  lime 
are  equally  true  of  barium.  Barium  carbonate  even  when  precipitated 
in  the  cold  is  neutral  to  phenolphthale'in. 

Determination  of  Magnesium  Hydroxide  and  Carbonate.  —  Total 
magnesia  can  be  determined  by  dissolving  in  excess  of  standard  acid, 
expelling  carbonic  acid  and  titrating  back ;  any  indicator  being  used. 
Magnesia  as  hydrogen  carbonate  can  be  determined  directly  with 
standard  acid  either  in  the  cold  with  methyl-orange  or  in  the  boihng 
solution  with  any  of  the  other  indicators.  Phenacetolin  and  phenol- 
phthale'in cannot  be  employed  successfully  for  the  determination  of 
magnesium  hydroxide  in  the  presence  of  carbonate.  The  author 
alludes  to  Hehner's  method  for  the  determination  of  the  hardness  of 
water  (Anah/.'^t,  8,  77),  in  which  the  temporary  hardness  is  best  esti- 
mated by  titrating  a  hot  solution,  using  phenacetolin,  whilst  for  the 
permanent  hardness  the  calcium  and  magnesium  salts  are  converted 
into  carbonates  by  boiling  with  a  measured  excess  of  standard  sodium 
carbonate  ;  the  precipitate  is  filtered  off,  and  the  excess  of  sodium 
carbonate  titrated  with  standard  acid.  It  is  necessary  in  such  deter- 
minations to  take  into  account  any  sodium  carbonate  present  in  the 
water. 
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Calcium,  Barium,  and  Maijnesinm  Chloride,  Nitrate,  and  Sulphate, 
are  netitral  to  all  the  indicators  with  the  exception  of  methyl-orange, 
which  requires  more  standard  acid  to  produce  the  final  full  change  of 
colour  when  these  salts  are  present  than  when  they  are  absent. 
Barium  and  calcium  carbonate  being  neutral  to  phenolphthalem  (see 
above),  the  amount  of  calcium  may  be  determined  in  any  neutral  salt 
or  barium  in  its  chloride  by  titrating  with  sodium  carbonate  in  the 
following  manner.  Add  phenolphthaleiu  to  the  solution  to  be 
examined ;  if  acid  neutralise  with  sodium  hydroxide,  then  add 
standard  sodium  carbonate  until  a  permanent  red  is  developed. 
These  determinations  cannot  be  made  in  the  presence  of  magnesium. 

Calcium  arid  Magnesium  Sulphites. — For  each  experiment,  O'o2o 
gram  of  normal  calciam  sulphite  =  CaO  0'242  was  employed.  Mag- 
nesium sulphite  acts  in  the  same  way.     The  results  are — 

c.c.  —  liydrocliloric 

Indicator.  acid  consumed.  Grams  CaO  found. 

Litmus 8-5  0-1190 

■p       , .         -if  cold —  trace 

itosoiic  acid  j  |3^i|ij,g 0-4-0-5  O-OOoG— 0-0070 

Methvl-orange 8-7— 8-75  0-1218— 0-1225 

Phenacetolin    8-5  0-1190 

Ttx.       1   1  i-r,   1  ••      r  cold. ...  - — •  trace 

Jrhenolphthalem  <  ,    .,. 

^  I  boding .  —  — 

The  litmus  and  pheyiacetolin  reactions  are  both  unsatisfactory,  and 
as  is  evident  from  the  appended  table,  calcium  (magnesium)  hydrogen 
sulphite  is  neutral  to  them  as  well  as  to  tnethyl-orange  which,  how- 
ever, gives  a  delicate  end-reaction.  The  normal  salt  is  neutral  to 
rosolic  acid  and  phenol phthale'in,  to  the  former  only  in  the  cold,  to  the 
latter  both  when  cold  and  boiling.  Upon  this  last  fact  is  founded  a 
method  for  the  estimation  of  sulphurous  anhydride,  which  gives  good 
results  when  compared  with  the  iodine  method.  The  method  of  pro- 
cedure is  as  follows  :  methyl-orange  is  added  to  the  sample  under 
examination,  which  is  neutralised  either  with  hydrochloric  acid  or 
caustic  soda,  phenolphthaleiu  or  rosolic  acid  is  now  added,  and  normal 
or  half-normal  sodium  hydroxide  run  in  until  the  characteristic  colour 
appears.  The  number  of  c.c.  used  during  the  second  stage  multiplied 
by  0-064  equals  grams  of  sulphurous  anhydride  present.  Phosphoric 
acid  and  carbonic  anhydride  interfere  with  this  reaction. 

Calcium,  Magnesium,  Potassium,,  and  Ammonitmi  Borates  behave  like 
sodium  borate  already  described  (Abstr.,  1883,  825),  and  therefore 
can  only  be  titrated  with  methyl-orange  as  indicator. 

Calcium  Phosphates. — Tricalcinm  phos[)hate  is  neuti-al  to  all  indica- 
tors, monocalcium  phosphate  is  neutral  to  methijl-orange,  and  acid  to 
the  other  four.  Attempts  were  made  to  determine  the  amount  of 
monocalcium  phosphate  in  presence  of  calcium  chloride  by  the  com- 
l)ined  use  of  m^ethvl-orange  and  phenolphthale'in,  and  titration  with 

N 
--  soda,  the  results  were  always  too  high  owing  to  formation  of  a 

basic  phosphate.     With  regard  to  Mollenda's  method  for  determining 
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phosphoric  acid  in  superphosphate  (Chem.  Neivs,  47,  231),  the  author 
finds  that  even  when  indicators  are  used,  only  approximate  results  are 
obtained. 

PheJiol  is  neutral  to  litmus,  rosolic  acid,  methyl-orange,  and  phen- 
acetolin,  and  does  not  destroy  the  colour.  Titration  with  ph^nol- 
phthalehi,  the  reaction  is  not  distinct.  In  an  experiment  with  sodium 
sulphide  prepared  from  hydrogen  sulphide  and  caustic  soda,  on  adding 
acid  in  excess,  the  colour  of  methyl-violet  was  destroyed. 

The  paper  concludes  with  a  tabulated  arrangement  of  all  the  results 
obtained  iDoth  on  the  present  occasion  and  on  the  previous  occasions 
already  referred  to.     The  following  is  a  summary  of  the  table. 

With  K,  Na,  NH4,  Ca,  and  Ba  hydroxides,  all  five  indicators  give 
good  results  and  delicate  end-reactions,  with  the  exception  of  phenol- 
phthalein  with  ammonia. 

With  K,  Na,  Ca,  Ba,  Mg  carhonates,  K,  Na,  Ca  hijdrogen  carbonates, 
K,  Na  sulphides,  and  Mg  oxide,  methyl-orange  alone  is  good  in  the 
cold,  and  all  the  others  are  good  in  boiling  solutions,  except  phenol- 
phthalein  with  Ba  and  Ca  carbonates  and  Ca  hi/drogen  carbonate.  With 
NH4  carbonate  and  sulphide,  methyl-orange  alone  is  good  ;  all  the 
others  except  phenolphthale'in  may  be  used  if  excess  of  acid  is  added 
and  subsequently  titrated  back.  With  K,  Na,  Ca,  Mg,  and  NH4  sul- 
phites, K,  Na,  NHi  hydrogen  phosphates,  methyl-orange  indicates  for 
50  per  cent,  of  base  present,  and  gives  delicate  end-reactions.  The 
other  indicators  are  uncertain  or  indicate  for  smaller  quantities  only. 
K,  Na,  Ca  dihydrogen  phosphates  are  neutral  to  methyl-orange,  and 
acid  to  all  the  others.  For  K  and  Na  silicates,  litmus  and  methyl- 
orange  are  best,  the  others,  phenolphthale'in  excepted,  are  good.  For 
Na,  K,  NH4,  Ca,  and  Mg  borates,  methyl-oi-ange  alone  is  efficient.  In 
the  presence  of  freshly  precipitated  alumina,  phenacetolin  and  phenol- 
phthale'in only  are  useful  for  estimation  of  alkalis.  All  are  good  for 
titration  of  acids,  and  give  delicate  end-reactions  with  HCl,  HNO:j 
and  11,804,  whilst  litmus,  rosolic  acid,  and  phenolphthale'in  only 
are  good  for  oxalic  acid,  and  phenolphthale'in  alone  for  AcHO, 
T(H0)2,  and  Ci(H0)3.  Phenolphthalein  can  be  employed  as  indicator 
in  the  titration  of  several  fatty  and  resin  acids  and  natural  fats  with 
standard  alcoholic  potash.  D.  A.   L. 

Estimation  of  Chlorine,  Bromine,  and  Iodine  in  Presence  of 
one  another.  By  F.  M.  Lyte  (Chem.  News,  49,  4). — It  has  been 
shown  (this  vol.,  393 — 394)  that  bromine  decomposes  silver  chloride, 
and  that  iodine  decomposes  silver  bromide.  The  author  now  commu- 
nicates a  convenient  method  of  applying  these  reactions  for  quantita- 
tive purposes.  The  silver  precipitate,  containing  all  the  halogens,  is 
dried,  weighed,  and  then  dissolved  in  30  to  40  times  its  weight  of 
water,  by  adding  the  smallest  possible  quantity  of  potassium  cyanide. 
A  quantity  of  potassium  bromide  equal  in  weight  to  the  precipitate  is 
now  added,  and  the  cyanide  decomposed  by  excess  of  dilute  sulphuric 
acid.  The  precipitate  which  contains  bromide  and  iodide  (any  chlo- 
ride being  now  bromide)  is  dried,  weighed,  and  then  redissolved  as 
before.  One  and  a  quarter  times  the  weight  of  the  original  precipi- 
tate of  potassium  iodide  is  now  added,  the   cyanide  decomposed  as 


ANALYTICAL  GHEMSTRI.  (595 

above,  and  the  precipitate  dried  and  weighed.  The  qnantity  of 
chlorine,  bromine,  and  iodine  present  is  easily  calculated  from  the 
differences  in  the  weights  of  the  three  weighings.  D.  A.  L. 

Improved  Form  of  Orsat's  Apparatus  for  the  Estimation  of 
Oxygen.     By  J.  B.  C.  Kershaw  {Chcm.  News,  49,  73 — 74). 

Volumetric  Estimation  of  Potash.  By  E.  Marchand  (Ann. 
Agronomiques,  9,  4G5 — 4tjy)- — The  basis  of  this  method  is  the  diminu- 
tion of  acidity  caused  by  the  separation  of  insoluble  hydrogen  potas- 
sium tartrate  from  a  mixture  of  sodium  hydrogen  tartrate  with  a 
neutral  solution  of  a  potassium  salt. 

Standard  sodium  hi/drcgen  tartrate  is  prepared  of  such  a  strength 
that  1  c.c.  will  precipitate  10  mgrms.  of  potash  (KjO):  40  c.c.  of  this 
solution  are  added  by  means  of  a  pipette  to  10  c.c.  of  a  carefully 
neutralised  solution  containing  0"5  gram  of  the  potash  salt  to  be 
tested.  The  mixture  is  left  at  rest  during  the  night,  and  a 
similar  flask  containing  50  c.c.  of  water  is  placed  beside  it.  The  bulb 
of  a  minimum  thermometer  is  plunged  in  the  water  of  the  second 
flask,  and  the  lowest  temperature  reached  is  noted  in  the  mornino-.  A 
solution  of  cochineal  containing  O'l  gram  per  litre  is  used  as  indicator, 
and  the  10  c.c.  of  the  mother-liquor  from  which  the  cream  of  tartar 
has  separated  are  diluted  with  the  coloured  liquid  to  30  or  40  c.c,  ami 
titrated  with  standard  alkali  delivered  from  a  10  c.c.  burette  graduated 
to  3^0  c-c,  but  so  narrow  that  -^-^  c.c.  may  be  judged  by  the  eye 
(1  c.c.  occupies  about  3  cm.  of  this  burette).  The  burette  is  drawn 
out  to  a  capillary  jet  at  the  lower  end,  and  is  furnished  with  a  stop- 
cock at  its  upper  end,  being  filled  by  suction  through  a  caoutchouc 
tube  attached  above  the  stopcock. 

The  quantity  of  standard  alkali  consumed  being  accurately  noted, 
the  required  percentage  of  potash  is  found  by  reference  to  a  table 
opposite  the  minimum  temperature  at  which  the  potassium  hydrogen 
tartrate  was  deposited.  Thus,  if  the  acidity  of  the  40  c.c.  of  standard 
sodium  hydrogen  tartrate  is  lowered  in  an  experiment  from  800  c.c. 
standard  alkali  to  2'79  c.c,  with  a  minimum  temperature  of  9°,  the 
percentage  of  potash  in  the  salt  examined  is  found  to  be  56"3.  If 
under  the  same  circumstances  the  minimum  temperature  were  14°, 
the  percentage  would  be  58-8.  This  method  is  applicable  in  pre- 
sence of  sodium,  calcium,  and  magnesium  salts,  and  succeeds  equally 
well  with  the  chloride,  nitrate,  or  sulphate  of  potassium.  Ammonium 
salts  must  of  course  be  absent.  The  standard  sodium  hydrogen  tar- 
trate may  be  preserved  indefinitely  by  addition  of  a  little  camphor, 
if  kept  in  the  dark.  The  empirical  table  referred  to  above  is  not  yet 
published.  J.  M.  H.  M. 

Volumetric  Estimation  of  Mercury.  By  G.  Kroui>a  (Chew. 
News,  49,  14:). — Recently  precipitated  mercurous  chloride  is  readily 
converted  into  sulphide  and  hydrochloric  acid  by  means  of  hydrogen 
sulphide  solution,  therefore  by  determining  the  chlorine  in  solution 
the  quantity  of  mercury  present  can  be  calculated.     With  mercuric 
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salts,  when  required,  a  sufficient  quantity  of  sodium  chloride  is  added, 
then  a  solution  of  ferrous  sulphate  and  potash.  The  mixture  is  well 
stirred,  and  after  a  few  minutes  is  strongly  acidified  with  dilate  sul- 
phuric acid.  The  mercurous  chloride  thus  obtained  or  that  precipi- 
tated direct  from  mercurous  salts,  is  filtered,  washed,  and  with  the 
filter  placed  in  and  covered  with  hydrogen  sulphide  solution.  The 
hydrochloric  acid  produced  is  neutralised  with  barium  carbonate,  the 
excess  of  hydrogen  sulphide  got  rid  of  by  means  of  zinc  acetate,  the 
zinc  sulphide  filtered  off,  well  washed,  and  the  chlorine  titrated  in  the 
filtrate.  D.  A.  L. 

The    Ammonia    Process    for    Water    Analysis.      By  N".   H. 

Dartox  {Ghem.  News,  49,  65 — 67). — In  the  ordinary  course  of  water 
analysis,  the  non-ammoniacal  volatile  nitrogenous  (organic)  matters 
are  not  estimated,  because  they  do  not  act  on  Nessler  solution.  The 
author  determines  this  amount  of  nitrogen  by  dividing  the  distillate 
for  ammonia-testing  into  two  equal  pai'ts  ;  the  one  part  he  Nesslerises 
in  the  ordinary  manner,  the  other  he  distils  with  ammonia-free  alka- 
line potassium  permanganate  and  Nesslerises  the  distillate ;  the  dif- 
ference between  the  two  Nessler  testings  is  due  to  the  volatile 
organic  nitrogenous  matter  decomposed  during  the  second  distillation. 
The  author  considering  this  to  be  of  great  importance,  has  examined  the 
physiological  action  of  the  concentrated  volatile  nitrogenous  organic 
matter  obtained  from  various  pump-waters  from  the  cities  of  New 
York  and  Brooklyn ;  these  waters  are  well  polluted,  and  contain 
])lenty  of  these  nitrogenous  matters.  He  finds  that  when  injected 
under  the  skin  of  labbits,  the  concentrated  niti'ogenous  matters 
generally  produce  unpleasant  symptoms,  mostly  of  diarrhoea,  some- 
times accompanied  by  vomiting,  and  frequently  followed  by  death. 
By  subsequent  experiments,  he  shows  that  these  efi^ects  are  really  due 
to  the  matters  in  question,  and  accounts  for  their  varying  in  action 
by  assuming  that  these  volatile  matters  include  both  virulent  and 
harmless  amine-compouuds.  The  following  is  the  manner  of  concen- 
trating these  matters  : — 5  litres  of  water  are  distilled  in  half  litres  at 
a  time,  collecting  in  each  case  100  c.c. ;  the  litre  of  combined  dis- 
tillates is  subjected  to  similar  treatment,  and  the  two  100  c.c.  thus 
obtained  are  mixed,  treated  with  the  calculated  quantity  of  phosphoric 
acid  to  fix  free  ammonia,  distilled,  and  50  c.c.  of  distillate  collected, 
and  after  redistilling,  is  found  to  be  free  from  ammonia.  In  this  way 
two-thirds  (of  the  amount  found  by  analysis)  of  the  ammonia  of 
the  volatile  nitrogenous  matter  is  obtained,  other  bodies,  chemical 
and  organised,  being  left  behind.  In  some  injection  experiments  the 
original  waters  were  found  to  produce  symptoms  similar  to  those 
induced  by  the  concentrated,  thus  supporting  the  suggestion  of  the 
pre-existence  of  those  substances  in  the  waters.  D.  A.  L. 

Estimation  of  Tannin  in  Vegetable  Products.  By  M.  Ferret 
(^Chem.  News,  49,  62). — In  the  process  recommended,  the  clear  aqueous 
extract  of  the  substance  under  examination  is  concentrated,  and 
while  warm  is  mixed  with  a  measured  quantity  of  solution  of  egg- 
albumin  in  excess,   heated  to   100°,   decinormal  aluminium  sulphate 
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is  then  run  ia  from  a  burette  until  the  deposit  becomes  granular  and 
settles  down.  This  is  filtered  on  a  tared  filter,  washed,  dried,  and 
weighed.  The  weight  of  the  tannin  is  obtained  hy  deducting  the 
weight  of  the  albumin  and  aluminium  sulphate  added,  as  well  as  the 
weight  of  the  filter-paper  from  the  total  weight.  D.  A.  L. 


Technical    Chemistry. 


Coal-gas  as  a  Source  of  Heat.  By  T.  Fletcher  {Chem.  Neivs, 
49,  74— SG). 

Zinc  in  Drinking  Water.     By  C.  W.  Heatox  (Chem.  News,  49, 

85). — Water  from  a   spring  at   Penderry  of    the  composition  given 

below  was  passed  for  about  half  a  mile  through  a  galvanised  iron  pipe, 

with  the  following  result : — 

Grains  per  gallon. 

r * ] — ^ 

Constituents.  Spring.  Pipe. 

Total  solids   10-80  18-90 

Chlorine     1-47  1*45 

Ammonia none  O'OOS 

Nitrogen  as  nitrate 0-056  none 

Zinc  carbonate  in  solution  in  car- 
bonic acid none  6-41 

This  result  was  confirmed  in  a  subsequent  experiment,  when  the 
solution  of  the  zinc  was  effected  by  passing  a  stream  of  oxygen  and  car- 
bonic anhydride  for  half  an  hour  through  distilled  water  containing 
fragments  of  the  pure  metal.  The  author  remarks  on  the  reduction 
of  nitrates  to  ammonia  by  the  action  of  zinc.  D.  A.  L. 

Use  of  Carbolic  Acid  in  the  Disinfection  of  Sewage.  By 
0.  Kellner  and  others  {Landw.  Versuchs.-Sfat.,  30,  52 — 58). — 
During  a  cholera  epidemic  in  Japan,  1882,  the  Government  ordered 
that  all  human  excrement  should  be  treated  with  carbolic  acid  and 
ferrous  sulphate.  This  description  of  manure  is  that  most  largely 
used  in  Japauese  agriculture,  and  when  the  farmers  refused  to  pur- 
chase, fearing  to  injure  their  crops  by  the  disinfectants,  it  became  a 
serious  matter  for  both  towns  and  country.  With  a  view  of  learning 
whether  the  use  of  carbolic  acid  was  really  hurtful  to  growing  crops, 
the  Government  ordered  experiments  to  be  made  at  their  experimental 
farm.  The  mode  of  cultivation  in  Japan  is  particularly  adapted  to 
show  injurious  properties  in  the  manure  if  it  possessed  any,  as  the 
manure  is  spread,  or  distributed  if  fluid,  immediately  before  sowing, 
and  the  seeds  put  in  immediately.  The  experiment  consisted  in 
steeping  a  number  of  seeds  for  a  certain  time  in  solutions  of  carbolic 
acid  of  different  strengths,  then  placing  them  between  filter-paper  iu 
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covered  beakers  until  germination  took  place,  the  papers  being  fre- 
quently moistened  with  the  proper  solution.  Parcels  of  200  seeds 
each,  of  Phaseolus  radiatus,  were  placed  for  42  hours  in  100  c.c.  of  the 
following  concentrations  and  inspected  at  regular  periods. 


Experiment     

1. 

2. 

3. 

4. 

5. 

6. 

Per  cent,  carbolic  acid  . . 

0 

0-025 

0  05 

0-10 

0  15 

0-20 

Hours  after  steeping. 

Number  of  seeds  germin 

ated. 

48 

40 

34 

21 

0 

_ 



72 

52 

43 

30 

8 

— 

— 

96 

38 

44 

52 

6 

— 

— 

120 

13 

22 

28 

2 

— . 

— 

144 

8 

6 

10 

6 

— 

— 

168 

5 

15 

13 

4 

— 

— 

192 

17 

10 

12 

10 

— 

— 

8  days 

173 

174 

166 

36 





Per  cent •  • . 

86-5 

87 

83 

18 



According  to  these  figures,  a  solution  of  0'05  of  carbolic  acid  in 
100  c.c.  water  clearly  weakened  the  germinating  power  of  the  seeds, 
and  with  a  solution  of  O'l  per  cent,  only  one-third  of  the  possible 
seeds  germinated,  and  in  all  cases  the  acid  delayed  the  process  of  ger- 
mination. A  second  series  of  experiments  was  made  with  wheat,  the 
results  being  similar,  the  acid  in  all  cases  delaying  germination. 
Field  experiments  were  then  undertaken,  and  the  injurious  effects  of 
the  disinfected  manure  showed  in  the  growth  of  wheat  and  barley 
when  the  land  was  cultivated  in  the  manner  usual  in  Japan,  but  when 
the  manure  was  applied  earlier,  for  example  in  October,  ploughed  in 
and  left  to  the  rains  of  winter,  the  author  thinks  the  carbolic  acid 
was  carried  into  the  subsoil  out  of  the  reach  of  the  roots.  Wheat, 
barley,  and  buckwheat  behaved  in  a  similar  manner,  the  injurious 
effects  of  the  acid  being  but  feebly  apparent  when  the  manure  was 
applied  early.  J.  F. 

Formation  of  Sulphuric  Acid  in  the  Lead  Chambers.  By 
Gr.  Lunge  {Ghem.  News,  49,  l.S — 14). — This  communication  is  based 
on  results  of  observations  made  in  a  works  in  Switzerland.  Firstly, 
W\i\veg?ivdiio  nitrogen  peroxide ;  as  this  substance  takes  no  part  in 
the  formation  of  sulphuric  acid,  its  presence  is  not  necessary  in  the 
lead  chambers ;  in  fact,  it  is  only  a  secondary  product  formed  under 
special  conditions.  For  example,  it  is  produced  in  the  last  chamber 
when  there  is  a  large  excess  of  nitrous  gas,  and  where  the  quantity 
of  sulphuric  acid  formed  is  small.  Its  production  is  apparently 
greatly  favoured  by  absence  or  reflux  of  sulphurous  acid,  whilst  it  is 
not  affected  by  the  amount  of  oxygen  present.     Nitrogen  peroxide  is 
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never  found  in  tower  acid  (compare  Abstr.,  1882,  1010,  1162).  When 
the  gaseous  mixture  in  the  chambers  is  yellow,  there  is  considerable 
loss  in  nitrous  anhydride  and  nitrogen  peroxide  in  the  Guy-Lussac 
tower,  when,  on  the  other  haud,  it  is  colourless,  the  loss  as  nitrate  is 
great,  and  the  escaping  gases  contain  nitric  oxide,  sulphurous  anhy- 
dride, and  only  traces  of  the  above  gases.  The  oxidation  of  sulplnirous 
anhydride  goes  on  rapidly  at  first,  75  per  cent,  is  converted  into  sul- 
phuric acid  by  the  time  the  gaseous  mixture  has  reached  the  centre 
of  the  first  chamber ;  only  4  per  cent,  more  undergoes  conversion 
from  the  centre  to  the  end  of  this  chamber,  whilst  10  per  cent,  is 
changed  in  the  pipe  connecting  chambers  1  and  2.  The  employment 
of  a  series  of  several  chambers  connected  by  small  pipes  is  very 
favourable  to  the  good  working  of  a  plant ;  the  pipes  seem  to  effect 
the  compression,  and  therefore  the  more  intimate  mixture  of  the 
gases.  The  mixture  of  the  gases  is  complete  in  the  centre  of  the  first 
chamber  (compare  Abstr.,  1883,  129),  the  composition  being  constant 
at  different  heights,  there  is,  however,  in  the  centre  from  O'l  to  0'2 
per  cent,  more  sulphurous  anhydride  than  along  the  sides.  The 
temperature  rises  5°  to  6°  in  the  first  quarter  of  the  first  chamber,  and 
then  falls  slowly,  the  decrease  becoming  stronger  towards  the  end  of  the 
series  of  chambers.  In  the  middle  of  first  chamber,  the  temperature 
at  the  bottom  is  5°  lower  than  at  the  top.  The  temperature  is  about 
the  same  whether  steam  or  water  spray  is  employed.  Increasing  the 
size  of  chambers  for  the  same  quantity  of  sulphur  causes  a  diminution 
of  temperature.  The  cooling  effect  of  the  sides  of  the  chambers  scarcely 
penetrates  more  than  25  cm.  into  the  interior,  for  example  :  external 
temperature  being  19^^,  at  5  to  10  cm.  from  the  side  reduction  of  tem- 
perature is  2°,  at  10  to  25  cm.  only  1°  ;  whilst  from  25  cm.  (from 
side)  to  centre  of  chamber  difference  is  5",  and  from  side  to  centre 
8°.  D.  A.  L. 

Barium  and  Strontium  in  a  Boiler  Incrustation.  By  C.  L. 
BlOXam  {Chem.  Neics,  49,  3). — The  incrustation  examined  was 
deposited  in  a  kitchen  boiler  from  water  from  a  deep  chalk  well  in 
Harrow,  which  contained,  in  grains  per  gallon,  14'48  SO3,  8"88  CI, 
7-21  CaO  (SrO,BaO),  5-61  MgO,  15-20  Na.O,  1260  CO.  (combined), 
1'28  SiOo.  The  deposit  contained  only  a  small  quantity  of  barium 
sulphate,  but  1*54  per  cent,  of  strontium  sulphate.  The  precipitates 
of  both  these  metals  were  examined  spectroscopically. 

D.  A.  L. 

Sorgho-sugar  Making  in  America.  By  G.  Dureau  and  Pellet 
(Bied.  Centr.,  1883,  788). — The  yield  of  sap  from  100  kilos,  sorgho- 
stalk  is  65  kilos.,  containing  12 '5  per  cent.  crystalli.sable  sugar,  and 
3'7  per  cent,  molasses.  Pellet  finds  in  raw  sorgho-sugar  92  per  cent, 
sugar  and  2'56  per  cent,  glucose.  J.  K.  C. 

Composition  of  Residues  obtained  in  the  Beet-sugar  Manu- 
facture. By  A.  Pagxoul  (Bied.  Centr.,  1883,  789).  — In  fresh  residues, 
the  sugar  varies  from  65  to  0'48  per  cent.,  the  former  being  obtained 
from  the  hydraulic  press,  and  the  latter  by  maceration  ;  the  percentage 
of  nitrogenous  substance  varies  from    six  in  the  former  to  twelve  in 


700 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


tlie  latter.     Similar  differences  are  observable  in  the  residues  which 
have  been  kept.  J.  K.  C. 

Russian   Cheese.     By  A.  Kalantaroff  (Bied.  Centr.,  1883,  719). 
— Five  analyses  are  given  as  follows  :  — 


Coustitueut. 

1. 

2. 

3. 

4. 

5. 

29-80 

37-20 

20-57 

5-96 

6-74 

32-51 

29-68 

26-16 

7-44 

4-21 

35-44 

28-97 

28-81 

6-21 

0-57 

34-68 

32-53 

24-15 

4-92 

3-72 

31-26 

Fat 

32-94 

24-54 

Ash. 

4-36 

Non-nitrogenous  matter  and  loss 

6  90 

Per  cent,  sodium  chloride  <  ■        , 

2-41 
42-35 

4-78 
64-25 

3-09 
49-76 

1-63 
33-13 

1-45 
32-26 

D.  A.  L. 

Action  of  Aluminium  Sulphite  on  Manganic  Hydroxide. 
By  Gr.  Scurati-Ma^'zoxi  {Gazzetta,  13,  567). — It  is  well  known  that 
stannous  chloride  converts  manganic  hydroxide  into  soluble  mangan- 
ous  chloride,  and  is  itself  converted  into  insoluble  stannic  acid — a 
reaction  which  is  utilised  for  facilitating  the  fixation  of  certain  colours 
on  cotton  and  wool  fibres,  the  stannic  acid  acting  as  a  mordant.  Now, 
aluminium  sulphate  acts  in  exactly  the  same  way,  giving  rise  to 
soluble  manganous  sulphite  and  insoluble  aluminium  hydroxide,  which 
is  deposited  on  the  fibre,  and  renders  it  capable  of  receiving  a  dye. 
In  the  bleaching  of  textile  fibres  with  potassium  permanganate,  the 
cleansed  or  scoured  fibres  are  coloured  brown  by  the  manganic 
hydroxide  produced,  and  require  to  be  bleached  by  sulphurous  acid. 
Now,  by  employing  aluminium  sulphite  instead  of  sulphurous  acid, 
the  bleaching  and  aluming  of  the  fibres  may  be  efiected  in  one  and 
the  same  operation.  H.   W . 

Action  of  Sunlight,  Daylight,  and  Electric  Arc  Light  on 
Water  and  Oil  Colours  used  in  Dyeing  and  Painting.  By  M. 
Decaux  (Chem.  News,  49,  51). — The  colours  in  wool  dyed  in  the  vat 
with  Prussian  blue,  cochineal,  madder,  weld,  and  fustic,  are  more 
permanent  than  those  obtained  with  Nicholson  blue,  magenta,  jaune 
d'or,  and  pici-ic  acid.  Naphthol  carmine,  orange  No.  2,  chrysoidine, 
and  az'tificial  alizarin,  are  more  stable  than  other  coal-tar  colours. 
Picrinents  are  divided  into  permanent,  moderately  permanent,  and 
fugitive.  Used  with  water,  all  the  most  beautiful  reds,  carmine, 
carmine  lake,  most  madder  lakes,  and  vermilion  are  classed  as  fugitive. 
With  oil,  madder  lakes  are  moderately  permanent.  The  electric  arc 
light  acts  like  sunlis-ht,  but  with  one-fourth  the  power. 

D.  A.  L. 
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Absorption   Spectrum  of  Water.     By    J.   L.    So  ret    and    E. 

Sarasix  {Cnmpt.  reiiJ.,  98,  024 — 626). — A  beam  of  light  passed 
through  a  thickness  of  2"2  metres  of  water  shows  a  faint  and  narrow 
absorption-band  in  the  orange  at  about  wave-length  6000.  With  a 
thickness  of  3'3  metres,  this  band  is  slightly  more  distinct  and  there 
is  general  absorption  of  the  extreme  red,  and  with  a  thickness  of  4"5 
metres  the  absorption-band  is  darker,  but  still  remains  faint,  and  the 
general  absorption  in  the  red  is  increased.  This  absorption-band  is 
observed  with  water  from  different  localities,  with  ordiuary  distilled 
water,  and  with  most  carefully  purified  distilled  water,  and  it  must 
therefore  be  due  to  the  water  itself  and  not  to  any  substance  dissolved 
in  it. 

Even  with  a  thickness  of  8  metises,  the  authors  were  unable  to  dis- 
tinguish the  absorption-band  between  a  and  b  seen  by  Vogel  in  the 
light  in  the  grotto  of  Capri,  hence  it  would  seem  that  this  band  is  due 
to  some  substance  in  solution  in  sea  watei'.  C.  H.  B. 

Influence  of  the  Chemical  Nature  and  Pressure  of  Gases  on 
the  Generation  of  Electricity  by  an  Induction  Machine.  By 
W.  Hempel  (Ber.,  17,  145 — 148). — A  Topler's  induction  machine 
was  so  arranged  in  a  glass  case,  that  it  could  be  worked  in  an  atmo- 
sphere of  gas  at  any  required  pressure.  The  results  showed  that  with 
air  at  2  atmospheres  pressure,  an  amount  of  electricity  was  developed 
about  twice  as  great  as  at  1  atmosphere  pressure  under  like  conditions, 
whilst  on  diminishing  the  pressure  to  ^  atmosphere,  scarcely  any 
electricity  was  generated.  With  regard  to  the  influence  of  different 
gases,  it  was  found  that  on  working  under  like  conditions  in  hydrogen, 
ail',  and  carbonic  anhydride,  the  quantities  of  electricity  obtained  had 
the  ratios  9  :  45  :  47.  A.  J.   G. 

The  Clausius-Williamson  Hypothesis.  By  S.  Arrhemus  (Ber., 
17,  4'J — 52). — This  is  a  reply  to  Jahn  (Ber.,  16,  2449)  in  defence  of 
the  above  hypothesis. 

Freezing  Point  of  Solutions  of  Salts  of  the  Alkali-metals. 

By  F.  :M.  Raollt  (Cnnpt.  rend.,  98,  5U'J— 512.  Compare  Abstr., 
1883,  pp.  7,  278,  952,  and  this  vol.,  254). — The  author  has  extended 
his  researches  to  solutions  of  various  salts  of  the  alkali-metals.  The 
results  are  given  in  tables,  and  the  salts  employed  are  divided  into 
five  groups.  The  first  group  consists  of  normal  or  acid  salts  which 
contain  one  atom  of  the  alkali-metal,  and  in  this  group  tlie  molecular 
i-ed action  of  the  freezing  point  varies  between  27  and  36,  the  mean 
being  32.  Normal  salts  of  oxyacids  give  a  reduction  approaching  31 ; 
normal  salts  of  hydracids  give  a  reduction  approaching  35.  The 
rare  instances  in  which  the  reduction  approaches  27  are  di-acid 
salts,  which  are  partially  decomposed  by  water.  The  second  group 
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consists  of  salts  which  contain  two  atoms  of  the  metal ;  the  molecular 
reduction  is  about  40.  Salts  containing  three  atoms  of  the  metal 
give  a  molecular  reduction  of  about  48,  but  this  number  is  somewhat 
too  high,  because  these  salts  are  partially  decomposed  by  water.  Salts 
which  contain  four  atoms  of  the  metal,  e.g.,  pyrophosphates  and 
ferrocyanides,  produce  a  molecular  reduction  of  about  47.  The  fifth 
group  contains  potassium  ferricyanide  and  cobalticyanide,  which  are 
regarded  as  containing  six  atoms  of  the  base  in  the  molecule.  The 
molecular  reduction  is  about  96,  a  number  which  is  quite  abnormal, 
and  indicates  that  the  molecular  weight  ascribed  to  these  salts  is, 
when  they  are  in  solution,  doable  the  true  molecular  weight. 

C.  H.  B. 

Law  of  Thermo-Chemical  Moduli  or  Constants  of  Substitu- 
tion. By  Berthelot  {Compt.  rend.,  98,  400). — The  author  shows 
that  this  law  is  altogether  inapplicable  to  soluble  salts  of  mercury. 
Tommasi  considers,  however  (ibid.,  637),  that  the  heats  of  formation 
of  these  salts  have  not  yet  been  determined  with  safficient  accuracy. 

C.  H.  B. 

Absorption  of  Gases  of  Platinum.  By  Berthelot  (Ann.  Chhn. 
PJu/s.  [5],  30,  519 — 538). — A  study  of  the  phenomenon  of  electrolytic 
polarisation  induced  the  author  to  investigate  the  heat  changes  involved 
in  the  absorption  of  gases  by  platinum.  Three  forms  of  the  metal 
were  used,  viz.,  platinum-dust,  metal  reduced  by  formic  acid,  and 
platinum-black ;  the  action  on  them  of  oxygen  and  hydrogen  was 
studied.     The  method  of  investigation  is  also  given  in  detail. 

Plafinwni-dust. — From  the  experimental  results  it  is  deduced  that 
for  every  gram  of  hydrogen  absorbed  by  the  dust  and  susceptible  of 
oxidation  in  the  cold  by  oxygen,  heat  is  developed  9'5  cal. 

Metal  Beduced  by  Formic  Acid. — This  form  seems  to  combine  with 
hydrogen  in  two  successive  stages,  one  hydride  being  oxidised  by 
oxygen  in  the  cold,  but  the  other  only  at  high  temperatures.  The 
results  were  as  follows  : — 

Cal. 

1.  Formation  of  hvdride  saturated  with  hydrogen, 

Pt^  +  H3  =  Pt^Ha    +  42-6 

2.  Formation  of   the   same   from   an  unsaturated 

hydride,  Pt^H,  -H  H  =  Pt^Hs +     87 

Therefore 

3.  Formation  of  the  unsaturated  hydride  from  its 

elements  Pt^  -1-  Ho  =  Pt^  +  H3 =  33-0 

In  the  production  of  this  latter  17"0  cal.  are  developed  for  every 
equivalent  of  hydrogen.  The  value  for  x  in  the  above  formulae  is 
approximately  60 ;  the  formula  of  the  hydrides  is  thus  PteoHs  aud 
PteoH,. 

Flafinum-black. — The  results  obtained  with  this  form  are  not 
sufficiently  definite,  the  phenomenon  being  complicated  by  the  presence 
of  some  suboxide,  which  absoi-bs  and  reacts  with  the  hydrogen. 

Absorption  of  Oxygen. — The  quantity  of  heat  developed  in  the 
absorption  of  oxygen  by  platinum  is  very  small,  and  the  results  here 
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adduced  are  probably  too  high.     Tlie  relative  volume  of  the  oxygen 
absorbed  to  the  platinum  is  too  small  for  calculation. 

Weight  Heat 

Form  of  metal.  of  metal.  developed. 

Platinum-dust     lUiJ  O'OOSS  cal. 

Platinum  reduced    by  formic 

acid 66-'^  O-OOOl   „ 

Platinum-black —  0-0180    „ 

As  regards  the  last  results,  it  was  observed  that  the  heat  developed 
was  diminished  each  time  that  the  metal  was  heated  to  200°  in  a 
vacuum  ;  this  diminution  seems  to  point  to  a  change  in  state  of  the 
platiniam-black  on  heating. 

These  investigations  show  that  the  electromotive  force  required  to 
decompose  water  in  the  presence  of  platinum  is  equivalent  to  the 
difference  between  tlie  heat  changes  corresponding  with  the  separation 
of  hydrogen  and  oxygen  (+  34'5  cal.),  and  the  sum  of  the  heat 
changes  corresponding  to  the  formation  of  the  first  hydride  (  -1-  17  cal.) 
and  of  the  suboxide  of  platinum.  This  last  factor  is  unknown,  but  is 
doubtless  considerable.  The  energy  necessary  for  the  change  is  pre- 
sent in  the  system  at  the  commencement  of  the  reaction,  but  is 
arrested  temporarily  by  the  chemical  changes  supervening  on  the 
surface  of  the  platinum. 

The  phenomenon  of  the  so-called  spontaneous  combustion  of 
hydrogen  and  oxygen  in  presence  of  platinum  can  also  be  explained 
by  the  aid  of  these  researches ;  at  first  the  unstable  hydride  of 
platinum  is  formed,  with  development  of  heat,  and  this  is  oxidised  by 
the  oxygen  with  a  still  further  development  of  heat.  By  a  continued 
repetition  of  the  above  changes,  the  platinum  is  raised  to  the  ten: 
perature  necessary  for  the  ignition  of  the  gaseous  mixture.  This 
explanation  conforms  to  the  observed  succession  of  phenomena. 

V.  H.  V. 

Reciprocal  Displacements  of  Hydrofluoric  Acid  and  other 
Acids.  By  Bertiielot  and  Guntz  (Compt.  rend.,  98,  395 — 3;*9). — 
A  comparison  of  the  quantities  of  heat  developed  in  each  of  the  four 
reactions  which  may  take  place  between  hydrofluoric  and  hydro- 
chloric acids  and  the  corresponding  potassium  salts,  shows  that  in 
every  case  the  maximum  thermal  effect  corresponds  with  the  forma- 
tion of  potassium  hydrogen  fluoride,  and  this  conclusion  is  verified  by 
experiment.  If  a  current  of  dry  hydrochloric  acid  gas  is  passed  over 
dry  potassium  fluoride  at  the  ordinary  temperature,  the  hydrochloi-ic 
acid  is  absorbed,  and  potassium  chloride  and  potassium  hydrogen 
fluoride  are  formed,  but  no  hydi-ofluoric  acid  is  given  off.  If,  however, 
the  substances  are  heated,  the  acid  fluoinde  decomposes  into  hydro- 
fluoric acid,  which  is  given  off,  and  the  normal  fluoride.  The  latter 
is  converted  by  a  further  quantity  of  hydrochloric  acid  into  the 
chloride  and  acid  fluoride  ;  this  acid  fluoride  is  in  its  turn  dissociated, 
and  the  same  series  of  changes  goes  on  until  the  whole  of  the  fluoride 
is  converted  into  chloride.  In  the  same  wn}',  when  dry  hydrofluoric 
acid  gas  acts  on  potassium  chloride  in  the  cold,  hydrochloric  acid  is 

3  6  li 
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given  off,  and  potassium  hydrogen  fluoride  is  formed,  but  at  a 
moderately  high,  temperature  the  chloride  is  gradually  converted  luto 
the  normal  fluoride. 

If  these  substances  are  in  solution,  the  base  is  unequally  divided 
between  the  two  acids,  as  Thomsen  has  previously  shown,  but  the 
authors  regard  this  result  as  due  entirely  to  the  formation  of  potas- 
sium hydrogen  fluoride  and  its  partial  dissociation  in  presence  of  water, 
and  not,  as  Thomsen  supposes,  to  a  special  coeflicient  of  afiinity 
proper  to  each  acid.  The  results  of  experiment  are  in  complete  agree- 
ment with  the  deductions  from  thermochemical  data  :  whether  the 
substances  are  solid  or  in  solution,  the  maximum  thermal  effect  cor- 
responds with  the  formation  of  the  acid  fluoride. 

Precisely  similar  results  are  obtained  with  nitric  acid :  in  the  case 
of  sulphuric  acid,  an  acid  sulphate  and  an  acid  fluoride  are  first 
formed,  but  are  afterwards  decomposed  by  heat. 

In  the  case  of  acetic  acid,  thermochemical  data  indicate  that  the 
base  will  be  divided  between  the  two  acids,  and  this  is  confirmed  by 
experiment.  The  partial  displacement  of  hydrofluoric  acid  by  acetic 
acid  is  due  to  the  formation  of  the  acid  fluoride.  Oxalic  and  tartaric 
acids,  whether  solid  or  in  solution,  behave  in  a  similar  manner,  the 
acid  fluoride  being  formed  together  with  the  acid  tartrate  or  oxalate 
as  the  case  may  be. 

Similar  considerations  indicate  that  hydrofluoric  acid  should  be 
partially  displaced  by  hydrocyanic  acid,  and  it  is  found  that  at  a  dull 
red  heat  there  is  a  sensible  displacement  of  hydrofluoric  acid,  with 
formation  of  potassium  cyanide.  In  the  cold  the  same  change  also 
takes  place,  but  more  slowly.  Inversely,  hydrofluoric  acid  decomposes 
potassium  cyanide  with  formation  at  first  of  the  acid  fluoride. 

C.  H.  B. 

Hydrogen  Potassium  Fluoride  in  Solution.  By  Guntz  (Compt. 
rend.,  98,  i'2S — 431). — The  proportion  of  hydrogen  potassium 
fluoride  existing  in  a  solution  is  diminished  by  dilution,  but  increases 
with  an  increase  in  the  proportion  of  hydrofluoric  acid.  When  the 
noi^mal  potassium  fluoride  is  added  to  a  solution  of  hydrofluoric  acid, 
the  amount  of  acid  fluoride  formed  increases  with  the  proportion  of 
normal  fluoride.  The  conditions  of  equilibrium  are  analogous  to 
those  obsei-ved  by  Berthelot  and  Pean  de  Saint- Gilles  in  the  forma- 
tion of  ethers  ;  in  both  cases,  the  effect  of  the  acid  is  greater  than  that 
of  the  other  compound  (normal  salt  or  alcohol). 

For  the  degree  of  dilution  employed  in  these  experiments  (1  gram- 
equivalent  in  2  kilos.),  the  amount  of  dissociation  is  twice  as  great  in  a 
solution  containing  equal  equivalents  of  the  normal  salt  and  acid,  as 
in  a  solution  containing  a  large  excess  of  normal  salt,  and  two  and  a 
half  times  as  great  as  in  a  solution  containing  a  large  excess  of  acid. 

C.  H.  B. 

Double  Salts  formed  by  Fusion.  By  Berthelot  and  Ilosvat 
(An)h.  Chim.  Phjs,  [5],  29,  295 — 342). — This  paper  contains  an 
account  of  the  study  of  the  thermal  phenomena  attending  the  produc- 
tion by  fusion  of  a  lai'ge  number  of  double  salts. 

The  method  of  investigation  consisting  in  the  determination  (1)  of 
the  heat  of  solution  of  the  simple  salts  used ;   (2)  of   the  heat  of   solu- 
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tion  of  the  same  after  fusion  ;  (3)  the  heat  of  solution  of  the  double 
salts  immediately  after  preparation,  and  also  after  keeping-  ibr  some 
time.  The  results  obtained  have  enabled  the  authors  to  draw  the 
following  conclusions.  A  large  number  of  double  salts  can  be  pre- 
pared by  fusion,  such  as  double  chlorides,  chlorobromides,  double 
carbonates,  and  double  sulphates,  which  retain  even  at  the  ordinary 
temperature  a  positive  heat  of  formation ;  these  form  stable  com- 
pounds, and  may  also  be  prepared  in  the  wet  way.  On  the  other 
hand,  the  heat  of  solution  of  some  systems  of  double  salts  is  greater 
than  the  sum  of  those  of  their  constituents.  The  instability  of  these 
systems  is  shown  by  this  difference  gradually  decreasing  after  the 
double  salts  have  been  kept  for  some  time.  Further,  the  heat  dis- 
engaged when  a  system  assumes  its  final  state  becomes  less  as  a  rule 
in  the  case  of  simple  salts  than  in  that  of  systems  formed  by  the 
fusion  of  two  mixed  salts,  which,  in  all  probability,  may  be  due  to  the 
existence  at  the  temperature  of  fusion  of  the  double  salts  belonging 
to  the  same  chemical  types  as  the  double  chlorides,  chlorobromides, 
double  sulphates,  and  double  carbonates.  Such  are  the  double 
chlorides  of  potassium,  und  of  sodium,  or  of  barium,  or  strontium, 
&c.  :  compounds  becoming  endothermic  in  cooling,  but  which  are 
analogous  to  the  double  chlorides  of  potassium  and  of  magnesium,  or 
of  calcium,  the  formation  of  which  remains  exothermic  in  the  cold. 
So  also  the  chlorobromide,  chloriodide,  and  iodobromide  of  potassium 
are  endothei'mic  compounds  in  the  cold,  but  are  analogous  to  the 
chlorobromide  of  barium,  which  remains  exothermic  in  the  cold.  In 
like  manner  the  double  sulphates  of  potassium,  of  sodium,  or  of 
barium,  or  of  strontium,  are  endothermic  in  the  cold,  although  they 
are  analogous  to  the  double  sulphates  of  magnesium,  the  formation  of 
which  remains  exothermic  in  the  cold.  A  similar  instance  is  found 
in  the  case  of  the  double  carbonate  of  potassium  and  barium,  which 
is  endothermic  in  the  cold,  but  is  analogous  to  the  double  carbonate 
of  potassium  and  sodium.  The  authors  point  out  that  it  is  quite 
possible  that  the  association  of  two  simjole  salts  may  give  rise  to  com- 
binations which  remain  exothermic  at  the  ordinary  temperature, 
whilst  other  combinations  differing  in  the  relative  amounts  of  the 
constituents  become  endothermic  in  the  process  of  cooling.  Tlie 
double  carbonate  of  potassium  and  sodium  exhibits  the  same  phe- 
nomenon. 

The  systems  K.COscf  Na^COg,  K2CO3  +  2NaoC03,  and  2K,C03  -f- 
Na2C03,  become  exothermic  from  the  first  moments  of  cooling.  The 
following,  Na-^COj  +  SKoCOa,  KoCOa  +  SNaoCOa  and  NaoCOs-f-  4K2C03, 
become  exothermic  after  some  time,  and  finally  the  system  K2C03  -|- 
4Na2C03  remains  endothermic  to  the  end  of  two  months.  Some 
double  salts  in  the  anhydrous  state  are  endothermic  at  the  ordinary 
temperature,  but  may  become  exothermic  by  the  aid  of  water  of  crys- 
tallisation ;  again,  the  formation  by  fusion  of  the  double  anhydrous 
salts  may  be  attended  with  development  of  heat.  The  double  salts  of 
the  different  kinds  just  described  play  a  very  important  part  in  many 
reactions  and  metamorphoses  produced  in  the  dry  way. 

As,  for  instance,  the  crystallisation  of  barium  sulphate  and 
strontium  sulphate  from  their  double  sulphates,     liarium  carbonate 
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also  ci'ystallises  at  the  expense  of  tlie  fusible  double  carbonate  con- 
taining it.  The  crystalline  silicates  formed  by  the  devitrification  of 
glass,  the  formation  of  corundum,  ruby,  and  the  crystalline  silicates, 
as  obtained  by  Fremy  and  Fell,  are  all  formed  under  conditions  of  the 
same  order  ;  in  other  words,  double  salts  are  first  formed  by  fusion, 
from  which  their  components  separate  in  the  ciystalline  state  by  the 
dissociation  and  final  decomposition  of  the  double  salts,  this  decompo- 
sition taking  place  at  times  at  the  moment  of  solidification,  at  others 
slowly  in  the  solidified  mass,  but  never  without  a  continuous  and 
characteristic  development  of  heat.  The  most  important  application 
of  the  existence  of  these  double  salts  is  to  be  foimd  in  their  interven- 
tion in  such  double  decompositions  as  that  of  barium  sulphate  by 
potassium  and  sodium  carbonates  by  fusion.  Reactions  of  this 
character  are  never  complete,  when  equivalent  quantities  are  used, 
requiring  as  they  do  for  their  completion  an  excess  of  the  carbonates 
of  the  alkali-metals.  The  true  reaction  does  not  take  place  between 
four  simple  salts  alone — such  as  barium  carbonate  and  sodium  car- 
bonate, or  barium  sulphate  and  sodium  sulphate ;  double  carbonates 
of  barium  and  of  sodium,  and  double  sulphates  of  barium  and  sodium 
are  formed,  the  dissociation  of  which  double  salts  results  in  the  forma- 
tion of  the  simple  salts  derived  from  them.  If  the  latter  be  elimi- 
nated their  formation  becomes  complete,  if  they  remain  in  the 
presence  of  their  components  then  their  formation  is  limited  in  a 
definite  manner  by  the  dissociation  of  the  double  salts  to  an  extent 
dependent  on  their  relative  proportions,  the  conditions  regulating 
this  species  of  reaction  being  exactly  similar  to  those  which  obtain  in 
reactions  between  salts  in  solution.  In  both  cases,  the  equilibrium  is 
effected  by  the  intervention  of  secondary  compounds  existing  in  a 
state  of  partial  decomposition.  P.  P.  B. 

Some  Mercuric  Salts.  By  Berthelot  (Ann.  Gliim.  Phtjs.  [5], 
29,  3-51 — 358). — Mercuric  acetate,  Hg(C2H30o)2,  forms  white  well- 
defined  crystals,  is  easily  soluble  in  cold  water,  its  solution  decom- 
poses on  boiling  or  keeping  with  formation  of  basic  salts.  The  heat 
])roduced  by  neutralising  mercuric  oxide  by  acetic  acid  was  found 
indirectly  to  be  3"04  cal.,  and  by  direct  experiment  to  be  -f  3'17. 

Heat  of  Formation  of  Mercuric  Acetate.  —(1.)   From  its  elements — 

Ci  (diamond)  -H  Hg  +  Hg  +  O4  =  CiHeHgOi 

=  -hlI2-I(cal). 

(2.)  Hydrated  solid— 

2C2H4O2  (crystalline)  +  HgO  +  HoO  (solid) 

=  C4H6Hg04  (cryst.)  +  2H2O  (solid)  =  -f  3-2  (cal.) 

(3.)  From  anhydrous  acid — 

2C0H4O.  (liquid)  -f-  HgO  =  C4H6Hg04  (solid) 

=  -f  12-0  (cal.) 
With  gaseous  acid —  + 15'3      „ 

Mercuric   oxalate,  HgC204,  is  obtained  by   precipitating   mercuric 
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acetate  vrith  oxalic  acid.  The  lieat  of  neutralisation  of  mercuric  oxide 
by  oxalic  acid  is  +  14*1  (cal.). 

Heat  of  Formation  of  Mercuric  Oxalate  in  Solid  State. — (1.)  From 
the  acid  and  oxide — 

C,H..04  (cryst.)  +  H^O  +  2H,0  (solid) 

=  HgCsOj  +  3H,0  (solid)  =  13-2 

(2.)  From  its  elements — 

Co  (diamond)  +  Hg  +  O4  =  HgCoOj =  l/O'S  (cal.) 

From  this  last  number  one  can  understand  the  explosive  decomposi- 
tion of  mercuric  oxalate,  a  phenomenon  which  may  be  easily  pro- 
duced by  heat,  as  the  following  numbers  show  : — 

HgC.,04  =  2CO2  -f  Hg  (liquid)  gives  out  +  18-8  (cal.) 

P.  P.  B. 

Heat  of  Formation  of  Mercuric  Oxybromides.  By  G.  Axdrk 
{Gompt.  rend.,  98,  515 — 516). — These  compounds  were  obtained  by 
heating  mercuric  bromide  with  the  requisite  quantity  of  red  mercuric 
oxide  in  sealed  tubes  for  six  hours  at  about  300^.  They  are  crystal- 
line, of  an  iron-grey  colour,  and  when  treated  with  potash  they 
3-ield  yellow  mercuric  oxide.  Their  heats  of  formation  were  deter- 
mined by  dissolving  them  in  an  excess  of  hydi'obromic  acid,  when  the 
following  results  were  obtained  : — 

HgO  +  HgBro  =  Hg.OBr^  develops  +3-32  cal. 
2HgO  +  HgBr,  =  Hg.O.Br^      „         +4-40    „ 
3HgO  +  HgBr,  =  Hg403Br.,      „         4  6-32    „ 
4HgO  +  UgBv,  =  HgsOiBr,.      „         +7-80    „ 

These  numbers  are  slightly  lower  than  those  for  the  corresponding 
compounds  of  lead,  and  also  lower  than  those  for  tlie  corresponding 
oxyclilorides,  except  in  the  case  of  the  first  term  of  eacli  series 
(HgBr.,HgO  and  HgClojHgO),  when  the  values  are  the  same. 

The  author  was  unable  to  obtain  in  the  wet  way  the  oxybromide, 
3HgO,HgBr2,  described  by  Rammelsberg  and  Loewig.  The  product 
obtained  by  the  action  of  sodium  carbonate  in  varying  proportions  on 
an  aqueous  solution  of  mercuric  bromide  at  different  temperatures  is 
the  oxybromide  4HgO,HgBr2.  U.  H.  B. 

Heat  of  Formation  of  Antimony  Oxychlorides.  By  Guntz 
(Conij^t.  rend.,  98,  512 — 514). — Antiiaony  Chloride. — The  heat  of 
formation  whs  determined  by  dissolving  the  oxide  in  hydrochloric 
acid,  and  also  by  dissolving  corresponding  weights  of  the  chloride 
and  oxide  respectively  in  very  dilute  liydiofluoric  acid,  and  comparing 
the  thermal  effects.  The  mean  result  obtained  was  SboOj,  prismatic, 
anhydi-ous,  -f  GHCl  gas  =  2SbCl3,  solid,  +  3H2O,  sohd,  develops 
-f  94-8  cal. 

Antimony  Oxychloride,  SbOCl. — This  compound  was  obtained  by 
decomposing  10  parts  of  the  chloride  with  7  parts  of  cold  water,  and 
its  heat  of  tormation  was   determined  by  dissolving  in  dilute  hydro- 
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fluoric  acid  as  in  tlie  case  of  the  chloride  :  SboOa,  prismatic,  +  2HCI, 
gas,  =  2SbOCl,  solid,  +  HoO,  solid,  develops  +  38-8  cal. 

Antimony  Oxi/cJiloride,  Sb405Cl2. — This  compound  was  obtained  in 
triclinic  prisms  by  decomposing  the  chloride  with  its  own  weight  of 
water  at  250°,  and  the  heat  of  formation  was  determined  as  in  the 
previous  cases.  2Sb203,  prismatic,  +  2HC1,  gas,  =  Sb405C]2,  solid. 
+  HoO,  solid,  develops  +  41'2  cal. 

From  these  numbers  it  follows  that — 

SbCls  sol.  +  nRoO  =  SbOCl  sol.  +  (n  -  1)H20  +  2HC1 

develops  +  8-36  —  2Ai  cal. ; 

SbCla  sol.  +  nH.O  =  iSbiOaCl,  sol.  4-  («  -  DH^O  +  |HC1 

develops  +  8'46  —  |Ao  cal. ; 

SbCla  sol.  +  7zH,0  =  iSbsOa  sol.  +  (n  -  1-5)H,0  +  3HC1 

develops  +  7'1  —  3 A3  cal. ; 

where  A  is  the  heat  developed  by  the  dilution  of  one  equivalent  of 
hydrochloric  acid  by  a  large  quantity  of  water.  The  maximum 
thermal  effect  corresponds  with  the  formation  of  the  oxychlorides, 
and  if  A  is  relatively  considerable,  and  if  8"36  —  2A  >  8-46  —  2-6A2, 
the  maximum  thermal  effect  corresponds  with  the  formation  of 
SbOCl.  Since,  however,  the  state  of  dissociation  of  the  hydrates  in 
the  liquid  is  not  known,  the  value  of  A,  and  consequently  the  value 
of  n,  cannot  be  accurately  calculated.  The  order  of  the  reaction  will, 
however,  be  first  the  formation  of  the  oxychloride,  SbOCl,  and  after- 
wards the  production  of  the  compound,  Sb405Cl2.  These  conclusions 
agree  with  Sabanejefi"s  observations. 

The  author  criticises  Thomson's  previous  determinations  of  the 
heats  of  formation  of  the  compounds.  C.  H.  B. 

Density  of  Metals  in  the  Liquid  State.  By  W.  C.  Roberts 
and  T.  Wrightson  (Anyi.  Chim.  Fhjs.  [3],  30,  274— 288*).— In  this 
memoir  are  collected  together  the  results  of  the  authors'  investigations 
on  the  density  of  metals  in  the  liquid  state  by  the  "  oncosimeter " 
method  ;  these  are  compared  with  those  obtained  by  Mallet's  cone 
method. 


Density  of  Liquid  metal. 

Density  of 
solid  metal. 

Percentage 

Metal. 

By  cone 
method. 

By 

oncosimeter 
method. 

change  of 
volume. 

10  -039 

10-650 
6-994 
6-550 

9-400 

10  -055 
8-217 

10-370 
7-027 
6-480 
9-510 
6-880 

9-82 
8-80 

11-40 
7-50 
7-20 

10-57 
6-95 

—   2-30 

+    7  10 

+    9-93 

Tin 

+   6-76 

+  11-10 

+ 11  -20 

+    1-02 

*  By  a  printer's  error  this  is  paged  174 — 188. 
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As  the  errors  involved  in  this  process  are  inappreciable,  the  results 
may  be  considered  suflBciently  final.  The  objections  brought  forward 
against  the  process,  viz.,  that  the  floating  metallic  ball  may  be  of  had 
quality  or  form,  and  that  the  dilatation  of  the  ball  at  the  moment  of 
immersion  may  cause  an  internal  pi'essure  within  the  ball,  are  met 
and  discussed.  The  first  source  of  eri'or  is  completely  avoided,  and 
secondly  the  determination  of  the  density  of  the  liquid  metal  is  in- 
scribed automatically  and  at  once  before  the  volume  of  the  ball  can 
be  appreciably  modified.  Since  some  of  these  i*esults  were  published, 
Nies  and  Winkelmann  have  carried  on  investigations  in  the  same 
direction,  but  by  a  different  process  (Abstr.,  1883,  645)  ;  these  results 
show  that  the  eight  metals  examined  by  them  are  less  dense  in  the 
solid  state,  and  at  a  temperature  near  their  point  of  fusion  than  when 
they  are  melted.  The  aim  of  the  authors'  experiments  was  to  deter- 
mine the  actual  density  of  the  metals  at  the  lowest  temperature  at 
which  they  remain  perfectly  liquid.  V.  H.  V. 

Melting  Points  of  Haloid  Salts  in  Relation  to  the  Contrac- 
tion occurring  during  their  Formation  from  their  Elements. 
By  W.  Muller-Erzbach  (Ber.,  17,  198 — 200). — From  a  comparison  of 
the  melting  points  of  the  haloid  compounds  of  certain  metals,  as 
determined  by  Carnelley  and  Williams  (Trans.,  1879,  £63),  with  the 
theoretical  melting  points,  as  calculated  by  the  formula 

ViWi  +  V2W2 

(in  which  s  =  melting  point,  v  the  combining  weight,  and  to  the 
specific  heat  of  the  element),  the  author  deduces  the  rule  :  That  for 
the  haloid  salt  of  each  element,  the  greater  the  difference  between  the 
found  and  calculated  melting  points,  the  greater  the  contraction 
occurring  during  the  formation  of  the  salt  from  its  elements. 

A.  J.  G. 

Gaseous  Explosive  Mixtures.  By  Berthelot  and  Vietlle  (Gompt. 
rend.,  98,  545 — 550,  and  601 — 606). — By  measuring  the  displacement 
of  a  piston  of  known  section  and  mass,  the  authors  have  determined 
the  pressures  developed  by  the  explosion  of  a  large  number  of  gaseous 
mixtures  in  closed  vessels.  In  these  two  papers,  tables  are  given 
showing  the  observed  pressures,  and  the  maximum  and  minimum 
limits  of  temperatui^e,  dissociation,  and  apparent  specific  heat  calcu- 
lated from  the  pressures  by  the  methods  previously  described  (Abstr., 
1883,  771).  The  discussion  of  these  values  is  reserved  for  subsequent 
papers.  C.  H.  B. 
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Chlorine  Monoxide  for  Lecture  Experiments.  By  V.  Meter 
(Ber.,  17,  157). — Chlorine  monoxide  requires  a  ratlier  lower  tem- 
perature for  its  liquefaction  than  that  usually  given.  This  is  best 
effected  by  passing  the  gas  through  a  Y-tube,  the  upper  part  of  which 
is  surrounded  by  alcohol  that  has  been  cooled  to  — 40°  in  a  small  ice 
machine.  The  liquefied  monoxide  can  be  collected  in  small  test-tubes, 
cooled  with  a  mixture  of  ice  and  salt,  and  placed  below  the  lower 
limb  of  the  Y.     A  few  drops  only  should  be  collected  in  each  tube. 

A.  J.  G. 

Action  of  the  Silent  Discharge  on  Oxygen  and  Nitrogen  in 
Presence  of  Chlorine,  By  P.  Hautefeuille  and  J.  Chappuis 
{Compt.  rend.,  98,  026 — 627). — A  mixture  of  pure  chlorine  and  pure 
oxygen  can  be  subjected  to  the  action  of  the  silent  discharge  without 
undergoing  any  alteration,  but  if  nitrogen  is  also  present,  a  white 
solid  substance  is  deposited  on  the  w-alls  of  the  tube,  and  as  the 
])assage  of  the  discharge  is  continued  this  deposit  increases,  and 
eventually  assumes  arborescent  forms  resembling  ice  crystals.  This 
solid  substance  has  practically  no  vapour-tension  at  15°,  but  it  readily 
volatilises  in  a  vacuum  at  a  moderate  temperature,  and  can  thus  be 
purified  from  admixed  foreign  matter.  It  remains  unaltered  at 
100°,  but  at  105°  it  rapidly  decomposes  without  melting,  and  gives  off 
nitrogen  oxides.  It  rapidly  absorbs  moisture  from  the  air,  forming  a 
strongly  acid  liquid,  and  when  this  is  neutralised  by  potash  or  baryta 
the  solution  gives  the  reactions  for  nitrates  and  perch lorates.  Analysis 
shows  that  it  has  the  composition  N,  9-01;  CI,  2271;  O  (by  diff.), 
68-28  =  ^,0,,C\.0,. 

It  is  probable  that  iodine  and  bromine  form  similar  compoiinds 
under  like  conditions.  C.  H.  B. 

Carbonic  Anhydride  in  the  Atmosphere.  By  A.  Muntz 
and  E.  Aurin  {Ann.  Chim.  Fhys.  [5],  30,  238—248).  See  this  vol., 
p.  659. 

Sulphurous  Anhydride  in  the  Air  of  Lille.  By  A.  Laddreau 
{Ann.  Chim.  Phys.  [5],  29,  427—432).  The  amount  of  this  gas  in  the 
air  was  determined  by  drawing  a  known  volume  of  air  through  con- 
centrated sulphuric  acid,  and  then  through  vessels  containing  pure 
potassium  hydroxide.  The  amount  of  sulphurous  anhydride  taken  up 
by  the  potassium  hydroxide  was  determined  by  converting  it  into 
sulphate,  and  estimating  as  barium  sulphate.  The  results  show  the 
presence  of  1'8  c.c.  of  this  gas  in  1  cm.  of  air ;  on  calm  days  this 
amount  was  found  to  increase  to  2  c.c,  and  to  decrease  to  1"4  c.c.  on 
stormy  days.  The  examination  of  carefully  collected  rain-water  has 
shown  it  to  contain  sulphur  compounds  corresponding  to  0*022  gram 
of  sulphuric  acid  per  litre. 

The  author  observes  that  although  the  presence  of  this  gas  in  the 
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atmosphere  of  towns  such  as  Lille  and  other  manufacturing  towns, 
may  be  conducive  to  slight  ailments  of  throat,  &c.,  and  minor  incon- 
veniences, still  its  antiseptic  properties  in  case  of  epidemics  com- 
pensate to  a  large  extent  for  its  evil  eifects.  P.  P.  B. 

Behaviour  of  Air  and  Moist  Phosphorus  towards  Carbonic 
Oxide.  By  I.  Remsex  and  E.  H.  Keiser  (L'er.,  17,  83— 92).— The 
authors  refer  to  their  previous  experiments  (Anier.  Gliem.  /.,  4,  454  ; 
also  this  vol.,  p.  140)  and  to  the  opposite  results  obtained  by  Leeds 
(this  vol.,  p.  15)  and  by  Baumann  (this  vol.,  p.  14).  They  have 
repeated  the  experiment  with  a  greater  volume  of  air  and  Avith 
apparatus  made  wholly  of  glass,  and  their  results  show  that  under 
these  conditions  carbonic  anhydride  is  actually  produced  when  care- 
fully pui'ified  air  alone  is  employed  and  no  carbonic  oxide  introduced. 
The  formation  of  the  carbonic  anhydride  is  found  to  be  due  to  the 
presence  of  carbon  in  the  phosphorus  (probably  in  combination),  and 
the  amount  produced  is  distinctly  influenced  by  the  rate  of  the  air 
current,  by  the  temperature,  and  by  the  amount  of  phosphorus.  Com- 
parative experiments  have  also  been  made  with  and  without  carbonic 
oxide,  and  no  difference  could  be  detected  in  the  amount  of  precipita- 
tion in  the  baryta  solutions  in  the  two  cases.  It  is,  therefore,  inferred 
that  carbonic  oxide  is  not  oxidised  by  air  and  moist  phosphorus. 
The  fact  that  the  authors  did  not  detect  carbonic  anhydride  in  their 
first  experiments  was  due  to  the  small  volume  of  air  employed. 

A.  K.  M. 

Production  of  Crystalline  Borates.  By  A.  Ditte  (Ann.  Gkirn. 
Phijs.  [5],  30,  248 — 2G5). — On  adding  hydroxide  or  carbonate  of  the 
metal  to  a  concentrated  solution  of  boric  acid,  crystalline  tetraborates 
of  the  general  formula  4B.,03,M''0,?iH20  are  produced,  provided  the 
acid  be  in  excess.  On  raising  the  temperature  these  salts  are  decom- 
posed by  water,  half  the  boric  acid  going  into  the  solution,  with 
deposition  of  a  biborate  of  the  formula  2BoOiM''0,nILiO.  This  result  is 
only  produced  when  the  biborate  crystallises  from  a  small  quantity  of 
mother-liquor,  for  if  the  solution  of  the  tetraborate  be  warmed  and 
then  allowed  to  cool,  the  inverse  reaction  is  produced,  and  the  biborate 
formed  is  reconverted  into  the  tetraborate.  The  biborates  in  their 
turn  are  decomposed  by  pure  water,  provided  that  they  are  in  the 
form  of  crystals  or  precipitates  obtained  by  processes  of  double 
decomposition ;  they  lose  boric  acid  and  are  transformed  into  neuti'al 
borates  of  general  formula,  B.,03,M"0,?iHoO.  The  borates  of  these 
metallic  oxides  which  form  compounds  with  ammonia,  give  complex 
ammoniated  borates,  of  which  those  of  copper  may  be  taken  as  typical : 
2B203,CuO,2NH40.  When  heated  these  salts  lose  ammonia,  and  are 
converted  into  anhydrous  borates  in  the  form  of  amorphous  powders. 
In  the  original  paper,  a  full  account  is  given  of  the  various  hydrated 
borates  of  the  alkaline  earths,  magnesium,  cadmium,  zinc,  nickel, 
cobalt,  and  silver.  As  regards  the  last-named,  it  has  been  observed  by 
Rose  that  a  concentrated  solution  of  sodium  biborate  gives,  Avith  siK'er 
nitrate,  a  Avhite  precipitate  of  silver  borate,  but  a  dilute  solution  of 
the  same  salt  gives  a  grey  deposit  of  the  oxide.  In  this  paper,  the 
changes  produced  by  the  successi\'e  additions  of  water  to  the  pre- 
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cipitated  silver  biborate  are  minutely  examined,  and  it  is  sliown  that 
the  proportion  of  boric  acid  to  silver  diminishes  as  the  water  present 
is  increased.  V.  H.  V. 

Preparation  of  Sodium  Bicarbonate,  By  H.  Gaskell  and  F. 
HuRTER  {JJingl.  polyt.  J.,  251,  228). — For  the  preparation  of  sodium 
bicarbonate,  the  authors  subject  the  anhydrous  normal  carbonate  to 
the  simultaneous  action  of  steam  and  carbonic  anhydride.  The 
apparatus  employed  consists  of  a  rotary  cylinder,  similar  in  construc- 
tion to  that  used  by  Carey.  D.  B. 

Density  of  Milk  of  Lime.  By  G.  Lunge  (Dingl.  pohjt.  J.,  250, 
464 — 466) . — The  author  states  that  the  table  constructed  by  Mateczeck, 
showing  the  amount  of  lirae  in  milk  of  lime  of  different  strengths 
(ibid.,  215,  72)  is  incorrect.  He  therefore  gives  the  following  values  : — 
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22 

1180 

229-0 

19 

40 

8 

1060 

75  0 

7-080 

23 

1190 

242-0 

20 

34 

9 

1067 

84-0 

7-870 

24 

1200 

255-0 

21 

25 

10 

1075 

94-0 

8-740 

25 

1210 

268-0 

22 

15 

11 

1083 

104-0 

9-600 

26 

1220 

281-0 

23 

03 

12 

1091 

115  0 

10  -540 

27 

1231 

295-0 

23 

96 

13 

1100 

126-0 

11-450 

28 

1241 

309-0 

2t 

90 

14 

1108 

137-0 

12-350 

29 

1252 

324-0 

25 

87 

15 

1116 

148-0 

13  -260 

30 

1263 

339-0 

26-84 

It  is  useless  to  carry  the  table  beyond  .30°  B.,  as  in  that  case  the 
milk  of  lime  would  become  too  thick.  D.  B. 

Preparation  of  Strontia.  By  H.  IS'iewerth  (Dw^f^po/?/^.  J".,  251, 
191). — The  author  mixes  coelestin  with  equivalent  quantities  of  coal 
and  brown  iron  ore,  and  subjects  the  mixture  to  a  roasting  process. 
On  lixiviating  the  roasted  product  with  water,  strontium  hydroxide 
and  iron  sulphide  are  produced.  Lead  oxide  or  other  metallic  oxides 
can  be  used  m  the  place  of  ferric  oxide.  D.  B. 

Barium  Oxychloride.  By  G.  Ande^  {Compt.  rend.,  98,  572 — 
574). — The  author  has   previously  described  (Abstr.,   1881,  979)  an 
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impure  barium  oxychloride,  obtained  by  boiling  barium  oxide  with  a 
solution  of  barium  chloride,  and  Beckmann  (Ber.,  14,  2151)  has 
described  a  similar  compound.  If  200  grams  of  barium  chloride  are 
dissolved  in  500  grams  of  boiling  water,  the  solution  allowed  to  cool 
slightly,  30  grams  of  finely  powdered  barium  oxide  added,  and  the 
mixture  heated  nearly  to  boiling  for  five  minutes  and  then  filtered,  the 
filtrate  on  cooling  deposits  the  oxychloride,  BaCl2,BaO,5HiO,  in 
nacreous  lamellae,  free  from  excess  of  either  barium  oxide  or  chloride. 
If  60  grams  of  barium  oxide  are  used  instead  of  oO  (as  originally 
described,  loc.  cit.),  the  filtrate  at  about  60''  deposits  the  same 
nacreous  lamellas,  containing,  however,  a  slightly  higher  proportion  of 
water,  and  if  the  liquid  is  quickly  filtered  when  the  temperature  has 
fallen  to  50°,  the  oxychloride  is  obtained  in  a  state  of  purity,  but  if 
the  liquid  is  allowed  to  cool  further,  large  white  lamellae  of  barium 
hydroxide  are  deposited  along  with  the  oxychloride.  C.   H.  B. 

Researches  on  the  Complex  Inorganic  Acids.  By  W.  Gibbs 
(Amer.  Chem.  J.,  5,  391 — 413). — A  short  notice  of  this  subject  has 
already  been  given  (this  vol.,  161). 

Phospho-vanadio-molybdates. — These  salts  are  generally  fornied 
when  phospho- vanadates  are  digested  with  molybdic  tetroxide  ;  when 
vanadio-molybdates  and  alkaline  phosphates  are  heated  together, 
especially  in  presence  of  an  acid  ;  and  when  vanadic  pentoxide  is 
heated  with  an  alkaline  phospho-molybdate.  They  are  generally  less 
stable  than  the  vanadio-molybdates,  yet  well  defined  and  usually  highly 
crystalline  ;  they  are  of  an  orange,  deep  garnet,  or  ruby-red  colour. 

Before  determining  the  phosphoric  acid  by  precipitation  with  mag- 
nesia mixture,  it  is  necessary  to  remove  vanadic  oxide  by  boiling  the 
slightly  alkaline  solution  with  a  large  quantity  of  ammonium  nitrate, 
and  after  standing  filtering  oif  the  ammonium  metavanadate.  By 
precipitation  with  mercurous  nitrate  and  mercuric  oxide,  and  ignition 
of  the  precipitate  with  sodium  tungstate,  the  sum  total  of  the  acid 
oxides  is  determined,  the  molybdic  oxide  being  then  found  by  dif- 
ference. 

When  the  salt  10Mo03,2PA,5(N'H4)oO  +  6H2O  and  ammonium 
metavanadate  are  dissolved  together,  there  appears  to  be  no  reaction, 
but  if  a  small  excess  of  hydrochloric  acid  be  added,  and  the  solution 
boiled,  a  deep  orange-red  crystalline  precipitate  is  formed ;  it  may  be 
washed  with  cold  water,  but  is  decomposed  by  hot  water ;  its  compo- 
sition is  48Mo03,2P,05,Vo05,7(NH,),0  +  30H,O. 

The  phospho-molybdates  of  ammonium,  containing  24Mo03,P205 
and  22Mo03,P205,  slowly  dissolve  when  boiled  with  a  solution  of 
ammonium  metavanadate,  and  the  solution  after  standing  a  few  hours 
deposits  deep  ruby-red  crystals.  These  may  be  recrystallised  from 
liot  water ;  the  solution  gives  characteristic  precipitates  with  sevei-al 
reagents.     Analyses  lead  to  the  formula 

14Mo03,P..05,8V.,05,8(NH4)20  +  SOH^O. 

If  vanadic  oxide  be  written  V2O2.O3,  and  be  regarded  as  standing  in 
the  same  relation  to  phosphoric  oxide  as  does  molybdic  oxido,  then 
this  salt  belongs  to  the  same  type  as  the  original  phospho-molybdate. 
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viz.,  22Mo03,P205,a;R20.  Other  salts  are  formed  at  the  same  time, 
but  iu  small  quantity  only. 

The  phosplio-vanadio-ttmg states  p^enerally  resemble  and  are  pre- 
pared like  the  preceding  salts.  Phosphoric  oxide  is  estimated  by 
direct  precipitation  with  magnesia  mixture,  but  requires  reprecipita- 
tion.  Vanadic  oxide  is  estimated  by  boiling  with  strong  hydrochloric 
acid,  and  collecting  the  chlorine  evolved  in  potassium  iodide.  Oxida- 
tion with  potassium  permanganate  cannot  be  relied  upon.  When 
ammonium  phosphotungstates  containing  22W03,Po05,or  24W03,P205, 
are  dissolved  in  ammonia,  ammonium  metavanadate  and  then  a 
slight  excess  of  hydrochloric  acid  added,  a  lemon-yellow  crystalline 
precipitate  soon  forms  on  boiling;  the  precipitate  requires  washing 
with  dilute  ammonium  nitrate  solution.     Its  composition  is 

60WO3,3P2O5,V2O5,10(NH4)2O  +  GOH^O. 

A  boilino-  solution  of  ammonium  metavanadate  dissolves  the  white 
insoluble  pliosphotungstate  of  ammonium  quite  readily  to  a  very  deep 
orange-red  solution,  from  which  in  a  few  days  deep  orange  or  garnet- 
red  crystals  separate ;  they  may  be  recrystallised  from  water.  The 
salt  has  the  composition  16W03,3V205,P2b5,5(NH,)20_  +  STHo.O. 

When  the  baric  phosphotungstate  (20  :  1  :  6)  previously  described 
is  boiled  with  vanadic  hydrate,  an  orange-red  solution  is  formed,  and 
on  coolino-  octahedral  crystals  of  a  red  colour  separate,  having 
the  composition  60WO3,3P2O6,2V2O5,18BaO  +  I44H2O.  The  crystals 
dissolve  rather  easily  in  hot  water,  but  are  at  the  same  time  decom- 
posed, with  formation  of  other  salts. 

The  phosphotungstate  of  sodium,  24W03,P205,2Na20,4H20  + 
23Aq,  is  readily  dissolved  on  boiling  it  with  a  solution  of  ammonic 
metavanadate  ;  this  solution  does  not  deposit  crystals,  but  on  adding 
a  large  excess  of  potassium  bromide,  an  orange-red  crystalline  precipi- 
tate forms.     Its  composition  is  expressed  by  the  formula 

18W03,4V205,3P205,8K20  +  32H2O. 

Hot  water  dissolves,  but  decomposes  this  salt,  an  orange-brown  crys- 
talline salt,  having  the  formula  7W03,V205,P205,3K20  +  IIH2O  being 
formed.  The  existence  of  other,  i.e.,  sodium,  ammonium,  and  tri- 
methylammonium-vanadio- phosphotungstates  is  pointed  out. 

Vanadio-vanadico-molybdates. — These  and  other  similar  salts  contain 
two  oxides,  viz.,  K2O5  and  R'Oe,  in  which,  however,  R  and  R'  may  be 
identical.  They  are  very  readily  formed  by  boiling  a  mixture  of  the 
two  oxides  of  vanadium  with  an  acid  molybdate  ;  by  the  partial  reduc- 
tion of  vanadio-molybdates ;  or  by  digesting  solutions  of  acid  molyb- 
dates  with  solutions  which  contain  vanadic  dioxide  and  pentoxide. 
By  io-niting  ammonium  divanadate  and  boiling  the  residue  with  acid 
ammonium  molybdate  (viz.,  the  salt  14  :  6),  a  solution  is  obtained, 
which,  on  evaporation,  deposits  pale  greenish-yellow  crystals ;  these 
may  be  recrystallised ;  their  composition  is  expressed  by 

28Mo03,4V205,V02,ll(NH4)20  -f  2OH2O. 

Barium  chloride  added  to  the  mother-liquor  of  the  preceding  salt, 
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gives  a  pale-yellow  crystalline  precipitate,  having  the  composition 
30MoO„2V,O5.3VOo,1413aO  +  48  Aq. 

Vanadio-vanadico-tungstates. — By  boiling  a  commercial  vanadic  pent- 
oxide  with  acid  sodium  tungstate  (viz.,  the  salt  12  :  5)  and  evapo- 
rating to  a  syriip,  large  orange-red  crystals,  probably  having  the  formuhi 
12W03,2V2b5,3VO,,6Na>0  +  43Aq,  are  obtained.  In  an  exactly 
similar  manner  a  potassium  and  an  ammonium  salt,  probably 

12WO3,2VA,3VO2,6(NH02O  +  12  Aq, 

maj  be  obtained.  These  salts  give  with  silver  nitrate  a  scarlet  crystal- 
line precipitate,  12W03,2V305,3VO.„6Ag,0  +  8Aq.  The  preparation 
of  these  salts  could  not  be  rej^eated,  using  a  mixture  of  vanadic  dioxide 
and  pentoxide,  and  the  analyses  being  incomplete,  the  formulae  given 
cannot  be  considered  as  definitely  proved. 

Phosplio-vanadio-vanadico-tunrj states. — These  salts,  which  may  be 
regarded  as  double  salts,  are  formed  whenever  phosphotungstates  are 
mixed  with  vanadates  in  presence  of  vanadic  dioxide;  when  vanadio- 
vanadico-tungstates  are  heated  with  alkaline  phosphates  or  phosphoric 
acid  ;  and  when  phosphovanadates  and  alkaline  tungstates  are  brought 
together  in  presence  of  a  reducing  agent  and  of  an  acid.  They  are 
either  green  or  orange-red.  When  the  residue  left  on  heating 
ammonic  vanadate  is  added  gradually  to  a  boiling  solution  of  barium 
phosphotungstate,  2W03,Pa05,6BaO,  and  the  solution  filtered  ^  and 
evaporated,  deep  green  crystals  are  obtained,  having  the  composition 
60W03,3Po05,V205,VOo,18BaO  +  ISOH^O.  This  and  similar  salts 
are  oxidised  by  bromine  or  nitric  acid,  but  not  by  cold  potassium  per- 
manganate solution;  probably  the  salt  60W03,3P.03,Vo05,Vo03,18BaO 
-4-144HoO  already  described  is  formed.  In  many  cases  these  complex 
salts  may  be  considered  as  double  or  triple  salts,  in  which  the  individual 
members  belong  to  or  at  least  correspond  with  known  classes  of  salts. 
The  salts  described  belong  to  the  four  classes — 

1.  mRO^MY.O,.fR\0; 

4.  mB.0i.nY^0,.pY02.vll;0. 

In  other  communications  the  author  will  show  that  other  metals 
than  vanadium  may  occupy  the  place  of  R'O..,  that  other  pentoxides 
than  P203,Asa05,  and  V205  may  occupy  the  place  of  R^Os  in  the  above 
formula?,  and  that  the  complex  inorganic  acids  form  a  new  department 
of  inorganic  chemistry,  and  not  a  scries  of  isolated  compounds. 

H.  B. 

Arsenomolybdic  Acid.  By  0.  Pufaiil  {Ber.,  17,  217—218).— 
By  decomposing  barium  molybdate  suspended  in  an  aqueous  solution 
of  arsenic  acid  with  sulphuric  acid,  a  yellow  liquid  is  obtained,  wliich 
on  evaporation  yields  arsenomolybdic  acid,  crystallising  in  two  forms, 
in  groups  of  doubly  refracting  orange-red  needles,  and  in  efflorescent 
yellow  tabular  crystals  (apparently  monoclinic).  The  pure  saturated 
aqueous  solution  has  the  sp.  gr.  2'45  at  183°.  The  yellow  crystals 
probably  differ  from  the  red  merely  in  containing  a  larger  amount  of 
water  of  crystallisation.      Analysis    of   the   somewhat  impure   acids 
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gave  for  the  red  crystals  the  atomic  ratios  1  As^jOa  :  1809  M0O3  : 
29-97  HoO,  for  the  yellow  crystals  1  As.Os  :  18-96  M0O3  :  39-35  H^O. 
Numerous  salts  have  been  prepared,  and  will  be  described  later. 

A.  J.  G. 


Mineralogical   Chemistry. 


Pachnolite  and  Thomsenolite.  By  Des  Cloizeaus  (A7171.  Chim. 
Phys.  [5],  29,  392 — 100). — The  crystallographic  and  optical  examina- 
tion of  these  two  minerals,  which  according  to  Brandl  differ  in 
chemical  composition  (Abstr.,  1883,  29),  shoAvs  them  to  be  two  distinct 
species.  In  pachnolite  the  axes  liave  the  proportion  c  :  h  :  a  ^ 
1-326676  :  1  :  0859195.  (3  =  80-41°  ;  in  thomsenolite  the  proportions 
c  :&:  a  =  1-0883  :  1  :  0-998741.     /i  =  89-1°.  P.  P.  B. 

Manganese  in  the  Cipolin  Marbles  of  Primary  Formations. 

By  DiEULAFAiT  {Compt.  rend.,  98,  634 — 636). — The  term  "cipolin 
marble "  is  given  to  concretionary  masses  of  limestone  found  in 
the  lower  parts  of  beds  of  gneiss,  sometimes  in  large  quantities, 
sometimes  in  isolated  lenticular  masses,  and  which  are  evidently 
contemporaneous  with  the  rocks  by  which  they  are  enclosed.  The 
author  has  examined  more  than  a  thousand  specimens  of  these 
marbles  from  different  parts  of  the  world,  and  finds  that  in  all  cases 
manganese  can  be  detected  in  0-5  gram  of  the  marble,  and  in  the 
majority  of  cases  in  a  few  centigrams. 

When  calcium  carbonate  is  brought  in  contact  with  water  contain- 
ing an  iron  and  manganese  salt  in  solution,  the  iron  is  completely  pre- 
cipitated, but  the  greater  part  of  the  manganese  salt  remains  in  solu- 
tion. In  the  case  of  a  magma  having  the  composition  of  gneiss,  i.e., 
composed  mainly  of  silica  and  alumina,  and  containing  a  notable 
quantity  of  calcium  carbonate  and  sensible  quantities  of  iron  and 
manganese,  water  charged  with  carbonic  acid  would  dissolve  out  the 
calcium  carbonate  and  the  manganese,  and  would  leave  the  greater 
part  of  the  iron  undissolved.  The  calcium  carbonate  afterwards 
deposited  from  this  solution  would  be  white,  and  would  retain  the 
greater  part  of  the  manganese  which  had  dissolved  with  it.  This 
theory  explains  the  concentration  of  manganese  in  these  cipolin. 
marbles,  also  how  a  white  and  approximately  pure  marble  can  be 
formed  in  presence  of  a  complex  and  highly  coloured  substance  such 
as  gneiss,  and  why  the  cipolin  marbles  are  generally  lenticular  in 
shape  and  concretionary  in  structure. 

It  follows  that  the  cipolin  marbles  and  the  gneiss  surrounding 
them  must  be  contemporaneous,  and  must  both  have  been  foi'med 
under  water.     This  last  conclusion  is  supported  by  many  other  facts. 

C.  H.  B. 

Felspar.  By  Becker  (Dinr/l.  pohjt.  J".,  251,  287). — The  author 
states  that  the  largest  supplies  of  felspar  come  from  the  Norwegian 


ORGANIC  CHEMISTRY.  717 

towns  Moss,  Cliristiania,  Bergen,  and  Arenclal.  Swedish  felspar  is 
principally  obtained  from  the  quarries  owned  by  the  Korstrand  Com- 
pany. The  author  gives  analyses  of  the  following  specimens  : — I  and 
II,  red  and  white  Rorstrand  spar  ;  IIT,  grey  Norwegian  spar ;  IV  and 
V,  light  and  dark  Norwegian  spai",  examined  by  Ai-on :  — 

SiOo.  AI0O3.  CaO.  MgO.  EoO.  Na^O.       Fe^O,. 


I . 

.    64-57 

19-73 

0-18          — 

12-26 

306 

0-20 

II  . 

.    61-55 

23-80 

3-98 

0-38 

9-67 



Ill  . 

.    63-25 

19-96 

0-55         0-21 

14-32 

1-36 

0-35 

IV  . 

.    65-12 

18-00 

—           traces 

12-89 

3-00 

0-78 

V  . 

.    65-54 

18-31 

—          traces 

12-53 

317 

0-74 
D.  B. 

Gadolinite  from  Ytterby.  (Part  11.)  By  C.  Auer  v.  Wilsbach 
(ilonatsJi.  Cliem.,  5,  1 — 15). — A  description  of  spectroscopic  methods 
and  appax'atus  used  in  this  research. 


Organic    Chemistry. 


Nitro-derivatives  of  Ethane.  By  A.  Villiers  (Compt.  rend.,  98, 
431 — 433). — The  author  has  previously  shown  (Cumpt.  rend.,  97,  258) 
that  the  first  product  of  the  reducing  action  of  ammonium  hydrosul- 
phide  on  the  potassium  compound  of  tetranitro-ethylene  dibromide  is 
the  compound  C2K2(N02)4.  Prolonged  action  of  the  same  reagent 
])roduces  a  base  which  contains  potassium  and  sulphur,  and  forms  a 
platiuochloride,  but  this  base  has  not  yet  been  obtained  in  quantity 
sufficient  for  analysis. 

When  the  potassium  compound  of  tetranitro-ethylene  dibromide, 
C2(N02)4Br2,KoO,  is  treated  with  free  sulphurous  acid,  it  is  completely 
reduced  Avith  formation  of  ammonia,  hydrobromic  acid,  and  hydro- 
cyanic acid.  If,  however,  it  is  triturated  with  a  solution  of  potassium 
sulphite  and  potassium  carbonate,  carbonic  anhydride  is  given  off,  and 
a  sulphur-yellow  compound  is  obtained.  This  compound  can  be 
recrystallised  from  boiling  water,  and  forms  brilliant  sulphur-yellow 
crystals  of  the  composition  4C2(N02)4K2  4-  3K2SO4.  It  ex])lodes  at 
about  210°,  and  in  this  respect  resembles  the  compound  C2(N02)4K2. 
The  same  substance  is  formed  by  the  direct  combination  of  potassium 
sulphate  with  the  compound  C2(N02)4K2  obtained  by  the  action  of 
ammonium  hydrosulpliide.  Its  formation  by  the  first  method  takes 
place  in  accordance  with  the  equation  C2(N02)4Br2,K20  -f  2K2SO:)  + 
H2O  =  C,(N02)4K2  +  2K2SO4  +  2HBr,  the  theoretical  yield  being 
obtained.  Tlie  liberation  of  hydrobi-omic  acid  necessitates  the  addi- 
tion of  potassium  carbonate,  otherwise  the  liquid  would  become  acid, 
and  total  reduction  would  take  place.     The  reverse  reaction, 

C2(NO)4K2  +  2Br2  +  H,0  =  C2(N02)4Br2,K,0  +  2HBr, 

VOL.   XLYI.  3   C 
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takes  place  readily  when  bromine  is  added  to  an  alkaline  solution  of 
C2(N02)4K2.  A  similar  reaction  takes  place  with  iodine  or  chlorine, 
and  from  the  products  in  these  cases  tetranitro-ethylene  chloride  or 
iodide  can  be  prepared. 

When  a  hot  concentrated  solution  of  the  compound 

4a(NO,)4K.2,3K2S04, 
is  treated  with  barium  chloride  and  filtered,  the  filtrate  on  cooliug 
deposits  brilliant  pale-yellow  crystals   of  the  compound  C2(N02)4K2, 
which  can  be  easily  prepared  in  this  way.  C.  H.  B. 

Methylene  Bromide.  By  L.  Henry  (Ann.  Chim.  Fhys.  [5],  30, 
266 — 274). — Methylene  bromide  can  be  prepared  without  difficulty 
by  the  process  indicated  in  outline  by  Butlerow,  viz.,  by  the  decom- 
position of  methylene  iodide  by  bromine,  CH2I3  +  2Br2  =  CH2Br2  + 
2BrI.  Thus  obtained,  methylene  bromide  is  a  colourless  mobile 
liquid,  of  a  sweet  taste,  boiling  at  98"5°  under  a  pressure  of  756  mm. 
Its  expansion  may  be  expressed  by  the  formula  Y  =  1  -j-  O'OOlOUl^  + 

0-000001859;'-,  hence -^   +  X^°  =  0-0009736  =  coefficient  of  expan- 

dt  Yo 

sion  at  0°  ;  its  sp.  gr.  =  2'493.  Methylene  bromide  is  insoluble  in 
water,  soluble  in  alcohol;  it  does  not  solidify  at  — 12°.  On  heating 
it  with  potassium  phenate,  it  is  converted  into  methylene  diphenylate, 
CH3(OPh)2,  a  colourless  liquid,  boiling  at  294°  ;  sp.  gr.  =  1-1136. 

A  comparison  of  the  chloro-  and  bromo-derivatives  of  methane 
shows  that  the  replacement  of  chlorine  by  bromine  in  the  molecule 
raises  the  boiling  point  by  about  40°.  The  bromine  derivatives  of 
methane  exhibit  a  remarkable  gradation  in  their  physical  properties, 
as  shown  in  the  table  appended  : — 

Boiling  point.  Specific  gravity. 

CH4 Gas  — 

CHgBr 4-5  1-732 

CHoBr, 98-5  2-493 

CHBrs 151-2  2-834 

CBr4.. 189-5  solid 

It  is  to  be  observed  that  the  differences  between  two  consecutive 
terms  are  not  constant,  but  they  diminish  as  the  series  progresses ; 
this  is  in  accordance  with  the  observed  generality.  Similarly  the 
differences  in  volatility  and  density  are  more  marked  in  the  successive 
members  of  the  iodo-substitution  series,  less  marked  in  the  bromo-, 
and  least  in  the  chloro-series,  thus  : — 

Difference  of  Difference 

boiling  point.  of  sp.  gr. 

ChIoI,}  «5  0«81 

clBrj  ^*  O-'"!" 

CHA    }  137  11430 

V.  H.  V. 
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Action  of  Iodine  Chloride  on  Monochlorethylene.  By  L. 
Henry  (Compt.  rend.,  98,  .">18 — o20). — The  author  proposes  to  study 
the  products  obtained  by  the  union  of  iodine  monochloride  with  the 
monohaloid  derivatives  of  ethylene,  with  a  view  to  determine  the 
behaviour  of  the  iodine  and  chlorine  in  contact  with  the  two  chains 
CHX  and  CH^,  and  the  influence  exerted  on  the  reaction  by  the 
natui-e  of  the  haloid  X. 

Monochlorethylene  is  slowly  absorbed  by  an  aqueous  solution  of 
iodine  monochloride  with  formation  of  dichloromoniodoethane, 
CoHsCl-J,  a  colourless  liquid  which  rapidly  becomes  purple  on  ex- 
posure to  light.  It  has  a  faint  ethereal  oclonr,  and  a  sharp,  sweet 
taste:  it  boils  at  171—172°  with  slight  decomposition  under  a 
pressure  of  774  mm. ;  sp.  gr.  at  0""  =  2"2187.  When  treated  with  an 
equivalent  quantity  of  potash  in  alcoholic  solution,  it  is  readily  de- 
composed with  precipitation  of  potassium  chloride  and  iodide  in  the 
proportion  of  -iKI  to  KCl ;  with  soda,  a  precisely  similar  decomposi- 
tion takes  place,  but  the  sodium  iodide  remains  in  solution  in  the 
alcohol.  When  the  alcoholic  liquid  is  mixed  with  water,  a  heavy  oily 
liquid  separates  out,  and  this  on  fractionation  yields  unsymmetrical 
dichlorethylene,  CHi.CCl-.,  boiling  at  35 — 37'"',  and  a  much  smaller 
quantity  of  unsymmetrical  chloriodo-ethylene,  CHo.CClI,  boiling  at 
101—102°  under  ordinary  pressure.  Dichlorethylene,  CHo.CCL,  has 
no  action  on  alkaline  iodides  even  in  boiling  alcoholic  solution,  and 
it  follows  that  the  chloriodo-ethylene  is  not  the  product  of  any 
secondary  reaction.  The  product  of  the  union  of  monochlorethylene 
and  iodine  monochloride  is  a  mixture  of  the  two  isomerides, 

CHClo.CH,!,  and  CHC1I.CH,C1, 

which  cannot  be  separated  by  distillation  because  they  have  practi- 
cally the  same  boiling  points.  It  follows  that  the  two  radicles  I  and 
CT  in  the  system  ICl  combiiie  simultaneously  with  each  of  the  mono- 
cai'bon  chains  CHCT  and  CHo,  but  in  unequal  proportion,  the  chlorine 
combining  most  readily  with  the  carbon  to  which  chlorine  is  already 
attached,  whilst  the  less  negative  radicle  iodine  combines  most  readily 
with  the  most  highly  hydrogenised  carbon  in  the  approximate  ratio 
of  4  to  1. 

When  iodine  monochloride  acts  on  monobromethylene,  the  dis- 
tnbution  of  iodine  and  chlorine  in  the  products,  with  respect  to  the 
two  atoms  of  carbon,  does  not  follow  the  same  laAV  as  in  the  ca.se  of 
the  monochlorinated  derivative.  C.  H.  B. 

Action  of  the  Hydrocarbons  of  the  Acetylene  Series  on 
Mercuric  Oxide  and  its  Salts.  By  M.  Kutschi;i;off  (Ji'-r.,  17,  13 
— 29). — The  direct  addition  of  the  elements  of  water  to  the  above 
hydrocarbons  by  the  action  of  mercuric  bromide  was  previously 
described  by  the  author  (Abstr.,  1881,  883),  who  now  shows  that  thi.s 
reaction  may  be  brought  about  to  a  greater  or  less  extent  by  all 
mercuric  salts.  On  passing  allylene  into  a  solution  of  mercuric 
chloride  at  the  ordinary  temperature,  a  white  crystalline  precipitate, 
3KgClo,3HgO,2C3H4,  is  obtained,  whilst  hydrochloric  acid  is  liberated. 
The  precipitate  is  insoluble  in  water  and  cold  alcohol,  but  readily 

3  c  2 
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soluble  in  hydrochloric  and  acetic  acids  with  formation  of  a  mercuric 
salt  and  acetone.  The  process  of  hydration  therefore  consists  of  two 
reactions — 

I  . .    6HgClo  +  3H,0  +  2C3H4  =  3HoCl,,,3HgO,2C3H4  +  6HC1 ; 
II  . .    3HgClo,3HgO,2C3H4  -j-  6HC1  =  GHgClj  +  2C3H6O  +  H^O, 

which,  according  to  circumstances,  may  take  place  separately  or 
simultaneously.  If  the  precipitate  is  heated  along  with  the  acid 
liquid,  the  mercuric  chloi"ide  is  re-formed,  and  may  thus  be  employed 
to  convert  unlimited  quantities  of  allylene  into  acetone.  The  corre- 
sponding reaction  between  allylene  and  mercuric  bromide  takes  place 
to  a  much  less  extent,  whilst  with  mercuric  iodide  there  appears  to 
be  no  action.  With  mercuric  sulphate,  allylene  yields  a  copious 
white  precipitate,  HgS04,5HgO,3C3H4  +  7iigzO,  sparingly  soluble  in 
sulphuric,  readily  in  hydrochloric  acid,  whilst  with  mercuric  acetate 
it  produces  an  amorphous  precipitate,  Hg(OAc)2,oHgO,2C3H4,  which 
is  readily  decomposed  by  acetic  and  hydrochloric  acids.  The  author 
regards  these  complex  substances  as  compounds  of  basic  mercury 
salts,  with  the  group  C3H4HgO  {i.e.,  acetone  in  which  Hg  replaces 
Ho),  the  general  formula  for  them  being  ?iHgX2,^HgO,^(C3H4HgO), 
but  attempts  to  separate  the  compound  C3H4HgO  by  the  action  of 
alkali  were  without  success.     The  formula, 

Hg.CMe(CHHg).O.CMe(CHHg).0.0 

I  I 

CI,  -  (Hg)  -  Ch  -  (Hg)  -  CU  —  Hg 

obtained  from  mercuric  chloride  indicates  the  way  in  which  the 
elements  may  be  assumed  to  be  grouped. 

By  the  action  of  ethylacetylene  on  mercuric  chloride,  the  com- 
,  pound  3HgCl2,HgO,C4H6HgO,  is  obtained,  and  is  perfectly  analogous 
to  the  corresponding  allylene  compound ;  it  dissolves  readily  in 
hydrochloric  acid,  yielding  methyl  ethyl  ketone.  When  mercuric 
oxide,  suspended  in  a  large  quantity  of  water,  is  agitated  for  several 
days  with  allylene,  the  gas  is  absorbed  whilst  the  colour  of  the  oxide 
changes  to  a  dirty  olive-green ;  on  filtering  and  extracting  with  hot 
alcohol,  a  crystalline  substance,  Hg(C3H3)2,  may  be  obtained.  It  has 
a  characteristic  gai-lic  odour,  is  insoluble  in  water,  and  almost  in- 
soluble in  cold  alcohol,  whilst  hydrochloric  and  acetic  acids  dissolve 
it  with  evolution  of  allylene.  In  alcoholic  solution,  it  yields  a  white 
cry.stalline  precipitate  with  mercuric  chloride ;  this  is  insoluble  in 
water  and  alcohol,  but  soluble  in  acids  with  production  of  acetone. 
The  compound  Hg(C3Ha)2  can  also  be  obtained  by  the  action  of 
allylene  on  an  alkaline  solution  of  mercuric  iodide  in  potassium 
iodide,  or  on  an  alkaline  solution  of  mercuric  chloride. 

A.  K.  M. 
Formation  of  Mannitol  from  Dextrose  and  Lsevulose.  By 
F.  W.  Dafert  (Ber.,  17,  227 — 228). — The  products  of  the  oxidation 
of  mannitol  vary  according  to  the  nature  of  the  oxidising  agent,  the 
temperature  and  the  duration  of  oxidation ;  there  have  been  observed 
carbonic  anhj-dride,  water,  formic  acid,  mannitic  acid,  saccharic  acid, 
inactive  tartaric  acid  and  probably  glycollic  acid  ;   there  are  also  in- 
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variably  obtained  by  careful  working  a  mannitan-like  substance  and 
raannitose.  Mannitose  is  decidedly  a  glucose,  it  differs  from  dextrose 
in  its  behaviour  with  hydrochloric  acid,  sulphuric  acid,  Fehling's  and 
Knapp's  solutions,  and  in  its  optical  inactivity.  It  shows  the 
closest  similarity  with  laevulose  in  all  but  its  optical  properties. 

A.  J.  G. 

Inversion  of  Cane-sugar  by  Acids.  By  F.  Urech  (Bied.  Centr., 
1883,  501). — It  is  proved  that  when  sugar  is  mixed  with  dilute  acids, 
inversion  goes  on  gradually  in  tlie  cold.  The  relation  between  this 
reaction,  which  is  always  accompanied  by  devolopment  of  heat,  and 
time,  and  mass,  and  temperature,  has  now  been  investigated.  The 
author  watched  the  progi^ess  of  inversion  either  in  the  polariscope, 
while  the  change  was  taking  place,  or  by  intermittent  testings  with 
Fehling's  solution.  D.  A.  L. 

Action  of  Dilute  Hydrochloric  Acid  on  Starch.  By  F.  Allihn 
{Dingl.  pohjL  J.,  250,  554). — The  subjoined  table  gives  the  results 
of  the  author's  experiments  on  the  saccharification  of  starch  by  means 
of  dilute  hydrochloric  acid.  The  starch  used  contained  98'6  per  cent, 
of  pure  starch,  0'9  per  cent,  ash,  and  0"3  per  cent,  insoluble  residue: 


Proportion  of  hydrofhloric  acid  used. 

Duration 

of  experi- 

10 p.  c. 

5  p.  c. 

3-5  p.c. 

2  p.c. 

1  -33  p.  c. 

ment. 

Proportion  of  starch  saccharified. 

Minutes. 

p.c. 

p.c. 

p.c. 

p.c. 

p.c. 

2 

92-6 

— 

— 

5 

92  1 

— 

— 

— 

— 

10 

— 

90-6 

— 

— 

— 

15 

91-7 

— 

— 

— 

— 

30 

89-6 

94-3 

93-27 

89  -94 

— 

50 

87-4 

93-3 

— 

— 

— 

60 

— 

— 

94  -65 

93-68 

87-85 

90 



— 

94  -49 

95-05 

92-87 

105 





— 

94-89 

— 

120 







— 

93-84 

150 

— 

— 

— 

— 

94-65 

Although  it  would  not  be  practicable  to  use  liydrochloric  acid  on  a 
large  scale  for  the  saccharification  of  starch  owing  to  the  cost  of  its 
subsequent  removal,  its  use  is  recommended  for  laboratory  purposes, 
e.f).,  for  the  preparation  of  gi-ape-sugar  from  starch.  D.   B. 

Argentammonium  Compounds.  By  A.  Retchler  (Ber.,  17,  41 
— 48).— When  aldehyde  is  added  to  an  aqueous  solution  of  silvei- 
nitrate  (1  mol.)  and  ammonia  (1  mol.),  a  crystalline  precipitate  is 
obtained    of    varying    composition;  a    similar    result    is    obtained    if 
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diammonio-silver  nitrate  be  employed.  To  obtain  a  pure  product, 
100  c.c.  sih^er  nitrate  solution  (|  normal)  are  mixed  with  15  c  e. 
ammonia  solution  (4  times  normal),  the  precipitated  silver  oxide 
separated,  and  then  aldehyde  added  until  the  precipitate  produced 
does  not  readily  dissolve  on  shaking;  a  second  quantity  (15  c.c.)  of 
ammonia  solution  is  now  added,  when  six-sided  scal?s  separate.  The 
product,  C4HinN303Ag,|H20,  is  sparingly  soluble  in  water,  less  so  in 
alcohol,  and  almost  insoluble  in  ether,  the  aqueous  solution  yielding  a 
silver  mirror  when  "svarmed.  It  is  gradually  decomposed  at  100°, 
melt.s  somewhat  higher  and  detonates.  By  the  action  of  dry  ammonia 
on  the  powdered  substance,  2  mols.  of  the  gas  are  absorbed  with 
development  of  heat,  the  product  containing  1  atom  of  silver  to  4 
atoms  of  ammoniacal  nitrogen.  To  prepare  the  anhydrous  compound 
C4HinNa03Ag,  a  dilute  alcoholic  solution  of  aldehyde  (20  c.c.)  and 
ammonia  (6 — 8  mols.)  is  precipitated  with  silver  nitrate  solution 
(1  mol.),  when  it  is  obtained  in  crystalline  grains  or  scales.  This 
compound  also  absorbs  dry  ammonia  with  formation  of  a  product 
containing  4  atoms  of  ammoniacal  nitrogen  to  1  atom  silver. 

In  explanation  of  the  action  of  silver  nitrate  on  aldehyde-ammonia, 
the  author  suggests  the  following  equation  : — 

NOsAg  +  2CH3.CH(OH).NH,  =  K(OH),(OAg)(NH.CHMe.OH),. 

By  the  ab.straction  of  2  mols.  H2O  from  the  product,  the  anhydrous 
compound  CiHioNsOsAg  is  produced,  the  constitution  of  w^hich  may 

be  expressed  thus  :  N(OAg)  (  ^T7>-CHMe)j,  and  that  of  the  compound 

obtained  by  the  addition  of  ammonia  is — • 

N(OAgXNH,),(NH.CHMe.OH)o. 

Diammonio-silver  acetate,  C..H302Ag,2NH3,  is  obtained  by  passing 
i\rj  ammonia  over  silver  acetate.  The  product  is  a  Avhite  substance 
which  loses  ammonia  on  exposure  to  air,  and  dissolves  readily  in 
water.     Its  constitution  may  be  expressed  thus : 

NH2.CMe(OAg).ONH4. 

On  adding  aldehyde  to  an  aqueous  solution  of  diammonio-silver 
acetate,  a  crystalline  precipitate  is  obtained,  consisting,  however,  of 
impure  silver  acetate  ;  a  compound  of  silver  acetate  with  ammonia 
and  aldehyde  could  not  be  obtained.  A.  K.  M. 

Action  of  Acetic  Anhydride  on  Amidines.  By  A.  Pinner 
(Ber.,  17,  171 — 178). — The  author  has  already  shown  (Abstr.,  1883, 
l099)  that  acetic  anhydride  acts  differently  on  various  amidines  ;  the 
present  paper  gives  further  studies  on  the  subject.  All  the  experi- 
ments were  conducted  in  the  same  manner :  the  amidine  hydro- 
chloride was  mixed  with  an  equivalent  quantity  of  freshly  fused 
sodium  acetate,  so  much  acetic  anhydride  being  added  that  the  mixture 
formed  a  thick  pulp,  which  was  then  heated  to  gentle  boiling  for  1 — 2 
hours  in  a  vessel  provided  with  a  reflux  condenser. 

From  formamidine  there  was  obtained  diacetylformamidine, 

a^n:ch.xha3 
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(loc.  cit.)  and  tr {acetyl foramidll,  CsHuNsOs.  The  latter  crystallises  in 
hard  crusts  formed  of  prisms,  melts  at  224°,  is  very  sparinf^lv 
soluble  in  cold  water,  more  readily  in  hot  water.  It  must  be  regarded 
as  the  triacetyl-derivative  of  the  condensation  product  C.H5N3,  whose 
constitution  is  as  yet  uncertain.  On  boiling  diacetylformamidine 
with  water,  it  is  decomposed  with  formation  of  acetamide  ;  acetamide 
is  also  formed  on  heating  it  at  150°. 

The  product  of  the  reaction  of  acetic  anhydride  on  acetamidine 
was  poured  into  aqueous  soda,  and  the  crystalline  mass  which  sepa- 
rated recrystallised.  It  consisted  of  two  substances,  of  which  tliat 
soluble  in  water,  anliydrodiacetylacdamidil,  CHHuNaO,  ci'ystallises 
with  2  mols.  of  water  in  groups  of  minute  prisms,  loses  its  water  of 
crystallisation  over  sulphuric  acid,  volatilises  slowly  at  100°,  and 
melts  at  185°.  It  is  readily  soluble  in  alcohol  and  dilute  acids,  has 
marked  basic  properties,  and  yields  a  readily  soluble  platinochloride 
decomposing  on  fusion.  The  substance,  insoluble  in  water,  anJiijdro- 
dlacetylacettimidine,  C6H8N2O,  crystallises  in  lustrous  needles,  melts  at 
253^  to  a  dark-coloured  liquid,  is  sparingly*  soluble  in  cold,  readily 
soluble  in  hot  alcohol,  very  soluble  in  dilute  acids.  The  platinochlo- 
ride  crystallises  in  yellow  needles  very  soluble  in  water. 

Capronamidine  when  treated  in  the  manner  described  above  yields 
capronitrile. 

Further  researches  are  necessary  to  ascertain  the  constitution  of 
the  new  substances  described. 

Amidixe  Salts.  Acetamidine  hydrochloride  crystallises  in  long, 
brilliant,  transparent  prisms,  is  somewhat  deliquescent,  and  melts  at 
164 — 165°.  Acetamidine  platinochloride,  (CMeN..H3).2HoPtCl6,  forms 
moderately  soluble,  yellowish-red  prisms  ;  on  boiling  it  with  water, 
ammonium  platinochloride  separates. 

Propionamidhie hydrochloride,  C3H8N2,HC1,  forms  deliquescent,  long, 
broad  needles,  melts  at  129",  is  readily  soluble  in  alcohol,  insoluble  in 
ether.  The  platinochloride,  (C3H8N2)o,H2PtCl6,  forms  yellowish-red 
crystals,  rather  sparingly  soluble  in  water;  it  melts  with  slow  decom- 
position at  1 99—200°. 

Capronamidine  hydrochloride,  CeHuNziHCl,  forms  large  plates, 
melts  at  106 — 107°,  is  somewhat  deliquescent,  and  is  readily  soluble 
in  alcohol.  The  platinochloride,  v,C6Hi4N2)2,H2PtClB,  forms  yellowish- 
red  plates,  sparingly  soluble  in  cold,  readily  soluble  in  hot  water;  it 
melts  under  hot  water,  but  when  dry  melts  with  decomposition  at  199°. 

Capronimido-ether  hydrochloride  solidifies  when  cooled  below  0°, 
and  melts  on  heating  to  the  ordinary  temperature  ;  when  carefully 
decom])osed  with  .soda,  it  yields  capronimido-etiier,  CsHn-CXOEt).  NH, 
as  a  liquid  of  peculiar  odour  boiling  at  168°,  and  but  little  soluble  in 
water.  A.  J.  G. 

Action  of  Heat  on  Amidine  Hydrochlorides.  By  A.  Pinnek 
(Ber.,  17,  179— lb2).— The  author  has  shown  (Abstr.,  18H3,  1090) 
that  by  heating  ethylamine  with  a  formimido-ether  hydrochloride  he 
obtained,  not  diethylformamidine  hydrochloride  as  expected,  but  the 
salt  of  a  base,  CmHiiNs,  derived  from  diethylformamidine  by  elimina- 
lion  of  ammonia.     The  non-occun-ence  of  diethylformamidine  is  now 
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found  to  be  due  to  its  decomposition  by  the  temperature  employed  in 
the  reaction.  A  mixture  of  diethylamine  and  formimido-ether  hydro- 
cUoride  dissolved  in  absolute  alcohol  was  allowed  to  remain  for 
several  Aveeks  at  the  ordinary  temperature ;  the  products  of  the 
reaction  were  then  found  to  be  ammonia,  diethylamine  hydrochloride, 
diethylformamidine  hydrochloride,  and  the  hydrochloride  of  the  base 

Unsy mmetrical  dtpthylformanndine  hydrochloride,  NEto.CH;NH,HCl, 
crystallises  in  brilliant,  transparent,  compact  prisms,  melts  at  125°, 
is  very  hydroscopic,  and  is  readily  sohable  in  alcohol.  The  platino- 
chloride,  (C5H,.,N2)2,H2PtCl6,  crystallises  in  yellowish-red  prisms, 
melts  at  208 — 209°,  and  is  sparingly  soluble  in  cold  water.  When 
the  alcoholic  solution  of  the  hydrochloride  is  boiled  it  slowly  evolves 
ammonia.  Formaniidine  hydrochloride  evolves  streams  of  ammonia 
when  heated  in  alcoholic  solution.  A.  J.   G. 

Glucosamine  Hydrochloride.  By  F.  Tiemann  (Ber.,  17,  241 — 
251). — G.  Ledderhose  gave  the  name  glucosamine  hydrochloride  to  a 
crystalline  substance,  CeHioNOsjHCI,  obtained  by  boiling  chitin  with 
concentrated  hydrochloric  acid.  By  double  decomposition  with  silver 
salts,  he  obtained  what  he  regarded  as  salts  of  glucosamine,  and  fi'ee 
glucosamine  by  treatment  of  the  sulphate  with  bariiim  hydroxide,  all 
these  substances  being  distinctly  crystalline,  but  none  of  these  deriva- 
tives from  the  hydrochloride  could  be  obtained  in  a  state  fit  for 
analysis.  Moreover,  en  heating  glucosamine  hydi'ochloride  with  a 
nitrite,  nitrogen  was  evolved,  and  he  obtained  a  sugar  (of  the  formula 
CeHi^Oe?)  as  a  dextrorotary  syrup  (this  Journal,  1877,  1,  64; 
Zeits'chr.  Physiol.  Chem.,  2,  213;  4,  139). 

To  prepare  glucosamine  hydrochloride,  the  claws  and  shells  of 
lobsters  were  treated  at  the  ordinary  temperature  with  concentrated 
hydrochloric  acid  until  all  mineral  matters  had  been  removed,  and 
then  dissolved  in  boiling  hydrochloric  acid.  The  solution  was  diluted 
with  water,  the  excess  of  acid  evaporated,  filtered  after  some  time  to 
remove  separated  black  decomposition-products,  and  finally  crystal- 
lised. The  last  crystallisations  are  especially  liable  to  contain 
gypsum,  the  presence  of  which  leads  to  erroneous  conclusions  as  to 
the  crystallisation  of  the  derivatives.  Attempts  to  prepare  the 
sulphate,  nitrate,  &c.,  and  the  free  base  were  not  more  satisfactory 
than  those  of  Ledderhose ;  syrups  were  obtained  which  only  crystal- 
lised in  part  after  standing  for  more  than  a  year  under  absolute 
alcohol.  There  seems  great  doubt  if  some  further  decomposition  had 
not  occun-ed  during  these  attempts  to  prepare  the  salts  and  the  base, 
inasmuch  as  it  was  not  found  possible  to  reconvert  these  crystalline 
products  into  glucosamine  hydrochloride.  The  author  confirms 
Ledderhose's  statement  as  to  the  action  of  nitrites  on  glucosamine 
•hydrochloride,  and  was  also  unable  to  obtain  the  sugar  in  a  state  fit 
for  analysis. 

By  careful  oxidation  of  glucosamine  hydrochloride  with  nitric  acid, 
(sp.  gr.  1"2)  isosaccharic  acid  is  obtained.  If  the  reaction  is  allowed 
to  become  violent,  oxalic  acid  is  formed  in  large  quantity,  but  with 
care  its  formation  can  be  almost  entirely  avoided. 
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Isosaccharic  acid,  CfiHioOg,  crystallises  in  anliydrous  wbite  rliomhic 
crystals,  melts  at  185°,  and  is  decomposed  on  stronger  heating.  It  is 
readily  soluble  in  alcohol  and  water,  more  sparingly  soluble  in  ethei'. 
Its  aqueous  solution  is  dextrorotary.  The  barium  salt,  CeHgEaOn 
forms  crystalline  crusts  ;  the  copper  salt,  CeHsCuOs,  is  obtained  as 
a  light  gi'eeu  crystalline  precipitate  on  adding  alcohol  to  its  aqueous 
solution;  the  calcium  salt,  CeHhCaOg,  forms  pointed  crj-stals.  The 
silyer  salt,  CellsAgoOg,  is  obtained  as  a  white  crystalline  precipitate 
on  adding  silyer  nitrate  to  a  concentrated  solution  of  the  calcium 
salt ;  on  boiling  its  aqueous  solution  silyer  sepai-ates,  in  part  as  a 
mirror. 

Ethyl  isosaccharafe,  C6HgOfi(OEt)2,  crystallises  in  concentrically 
grouped  needles,  melts  at  73",  is  readily  soluble  in  water,  alcohol, 
and  ether,  sparingly  soluble  in  chloroform  and  benzene.  By  care- 
fully heating  isosaccharic  acid  in  a  streana  of  carbonic  anhydride 
nothing  but  a  small  carbonaceous  residue  is  left,  the  acid  being  almost 
entirely  resolyed  into  carbonic  anhydride,  water,  and  pyi'omucic  acid. 

A  careful  comparison  of  isosaccharic  acid  with  the  isomeric 
saccharic,  mucic,  and  paramucic  acids,  clearly  showed  that  it  was  not 
identical  with  any  of  them. 

New  Group  of  Nitrogen  Compounds.  By  R.  Exgel  (Compt. 
rend.,  98,  bl4: — 676). — When  ammonium  lactate  is  dried  in  a  slow 
current  of  dry  ammonia  gas  and  heated  above  160°,  it  is  completely 
decomposed ;  at  125 — 135°  it  gradually  giyes  off  water,  and  is  mainly 
converted  into  lactamide;  at  95 — 105°  it  loses  water  yery  slowly,  bat 
after  456  hours'  heating  the  residue  has  the  same  composition  as 
lactamide.  The  product,  however,  differs  in  its  properties  from  both 
lactamide  and  alanine.  It  is  a  pale  amber-coloured,  syrupy  uncrystal- 
lisable  liquid,  which  decomposes  at  about  200'^,  and  cannot  be  distilled. 
In  contact  with  water,  it  immediately  forms  ammonium  lactate,  and 
the  whole  of  the  ammonia  contained  in  it  can  be  precipitated  by 
platinum  chloride  in  the  cold.      The  constitution  of  this  new  com- 

pound  may  be  represented  by  the  formula  CHMe<^PQj^]>0,  it  being 

formed  from  ammonium  lactate  by  the  loss  of  the  alcoholic  hydroxyl 
and  one  of  the  liydrogen-atoms  in  the  ammonium.  This  fornuila  ex- 
plains the  readiness  with  which  the  compound  is  converted  into 
ammonium  lactate,  and  also  shows  that  it  is  intermediate  between  an 
ammonium  salt  and  an  amine.  Hence  the  author  proposes  to  call 
this  new  isomeride  lactnmme,  and  to  give  the  generic  name  acidnmines 
to  other  compounds  of  the  same  nature,  which  will  be  described  in  a 
subsequent  paper.  C.  H.   B. 

S3mthesis  of  Pyrocoll.  By  G.  L.  Cia.mician  and  P.  Silrer  (Bpv., 
17,  103—100). — This  is  effected  by  means  of  the  acetyl-derivative  of 
carbopyroUic  acid.  The  authors  prepare  carbopyrollic  acid  by 
Schwanert's  method  (Annalen,  116,  278)  of  heating  ammonium 
mucate,  and  saponifying  the  carbopyroUamide  obtnined  with  baryta- 
water.  They  then  convert  the  barium  salt  into  potassium  or  sodium 
salt,  add  dilute  sulphuric  acid,  and  extract  with  ether.      To   prepare 
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pyrocoU,  carbopyrollic  acid  is  boiled  with  an  excess  of  acetic  anby- 
dride,  and  the  latter  then  removed  by  distillation  under  diminished 
pressure.  AVhen  the  nearly  black  and  thick  oil  obtained  is  further 
heated  at  about  1(50 — 190°,  acetopyrroline  passes  over  vrith  the  last 
traces  of  acetic  anhydride  ;  at  a  certain  stage,  hovpever,  the  residue 
suddenly  boils  up  with  abundant  evohition  cjf  acetic  acid,  and  solidi- 
fies. The  heating  is  then  discontinued,  and  the  product  purified  by 
crystallisation  from  glacial  acetic  acid  and  sublimation  in  a  current  of 
carbonic  anhydride.  Its  properties  agree  with  those  of  pyrocoll  ob- 
tained from  gelatin;  it  melts  at  267°.  The  authors  have  not  been 
able  to  isolate  the  acetyl-derivative  of  cai-bopyrollic  acid,  which 
iippeavs  to  be  decomposed  by  boiling  with  water.  The  production  of 
pyrocoll  may  be  explained  by  the  equation  : — 

C4H3N  .  CO 
2C4H3NA5.COOH  =1  \      +  2Z^0H. 

CO.C4H3N 

A.  K.  M. 

Influence  of  Isomerism  on  Etherification.  By  N.  Menschutkin 
(Ann.  Fhijs.  Chim.  [5],  30,81 — 144). — The  greater  i)art  of  the  results 
and  the  deductions  therefrom  brought  forward  in  this  memoir  have 
already  appeared  in  abstract  (Abstr.,  1882,  383— .388). 

Some  few  miscellaneous  experiments  are  added,  together  with 
general  conclusions  from  the  whole  of  the  author's  researches, 

EtJierification  of  Halofjen-derivatives  of  Alcoliols  by  Acetic  Acid. 

Initial  velocity.     Limit. 

Glycol  chlorhydrin,  CHoCl.CH,.OH 48-86  — 

Glycerol  dibrorahydrin,  CHo.Br.CHBf.CH^.OH.       15-51  — 

EtJierification  of  Derivatives  of  Acids  by  Isobutyl  Alcohol. 

Initial  velocity.     Limit. 

Monochloracetic  acid,  CHoCl.COOH 64-42  "         — 

Metanitrobenzoic  acid,  C6H4NO,.COOH 24-76         72-28 

Etherification  of  Various  Alcohols  by  Acetic  Acid. 

Initial  velocity.  Limit. 

Propargylic  alcohol,  CH  ':  C.CHoOH 20-50  — 

Ethyl  isobutvl  carbinol,  CHMe^.CH^.CEtH.OH  18-23  63-06 

Menthol,  CioH^nO 1529  61-49 

Borneol,  C,oH,sO 25-12  62-46 

Ethyl  phenyl  carbinol,  CHEtPh.OH 18-89  — 

Diphenyl  carbinol,  CHPh^.OH 21-99  — 

Conclusions.— The  pi'incipal  results  of  the  author's  investigations  on 
the  influence  of  isomerism  of  alcohols  and  acids  on  the  formation  of 
ethereal  salts  may  be  summed  up  as  follows : — 

Monatomic  Alcohols. —  (i.)  The  primary  alcohols  possess  the  highest 
limit  of   etherification   and   the    greatest  initial    velocity,  but  these 


ORGAMIC  CHEMISTRY.  727 

values  are  different  for  different  isolog'ons  series,  tlie  less  saturated 
giving  results  lower  than  the  most  saturated.  In  the  homologous 
series  of  these  last,  the  velocity  and  limit  vary  regularly  with  the 
molecular  weight. 

(ii.)  The  initial  velocity  and  limit  of  the  secondary  is  less  than 
that  of  the  primary  alcohols  ;  analogous  differences  of  composition 
correspond  with  analogous  differences  of  etherification. 

(iii.)  The  velocity  and  limit  of  the  tertiary  alcohols  is  very  small, 
their  salts  of  acetic  acid  are  readily  decomposed  into  the  acid  and  the 
corresponding  olefine. 

(iv.)  The  phenols  resemble  the  tertiary  alcohols,  although  tlie 
process  of  etherification  proceeds  normally. 

Polyatomic  Alcohols. — (i.)  The  velocity  and  limit  of  polyatomic 
alcohols  vary  inversely  as  their  atomicity. 

(ii.)  With  alcohols  of  the  same  atomicity,  the  velocity  and  limit 
vary  with  their  isomerism ;  the  primary  glycols  give  the  highest 
results,  then  the  secondary,  and  the  tertiary  the  lowest.  The 
diatomic  phenols  resemble  the  tertiary  glycols. 

Monobasic  Acids. — (i.)  The  etherification  of  the  primary  monobasic 
acids  is  distinguished  from  that  of  all  other  acids  by  the  high  initial 
velocity  and  small  limit.  In  the  homologous  series  ot  normal  primary 
acids,  the  limit  and  velocity  vary  regularly  with  the  molecular  weight 
of  the  acid. 

(ii.)  The  secondary  acids  show  smaller  initial  velocities,  but  higher 
limits  than  the  primary  acids  ;  the  effect  of  variation  of  composition 
is  not  marked. 

(iii.)  The  tertiary  monobasic  acids,  whether  of  the  paraffino'id  or 
aromatic  series,  are  characterised  by  the  smallest  velocity,  but  by  the 
liighest  limit  of  etherification. 

Polyhasic  Acids.— The  limit  of  the  polybasic  acids  is  approximately 
equal  to  those  of  the  monobasic  ;  their  initial  velocity  is,  however, 
slightly  greater.  The  infl.uence  of  isomerism  in  both  series  exhibits 
the  same  chai^acteristics. 

Ilydroxyl  Acids. — (i.)  The  primary  alcoholic  acids  show  the  highest 
limit  of  the  etherification,  on  the  action  upon  them  of  acids  and 
alcohols,  and  in  the  process  of  internal  etherification,  or  formation  of 
anhydride. 

(ii.)  The  phenolic  acids  belonging  to  the  group  of  tertiary  acids  are 
characterised  by  the  small  limit  in  the  action  upon  them  of  acids  and 
alcohols ;  they  do  not  undergo  the  change  of  internal  etherification. 

V.  H.  V. 

Ethylic  Ethylacetocyanacetate  and  Methylacetocyanacetate. 
]{y  A.  Hki-d  (I'miijjt.  n-nd.,  98,  a^'i— 525). — When  the  sodium  deri- 
vative of  ethylic  acetocyanacetate  is  heated  with  methyl  or  ethyl 
iodide,  no  substitution  takes  place.  Ethylic  ethylacetocyanacetate 
can,  however,  be  obtained  by  treating  ethylic  ethylacetoacetato  with 
sodium  ethylate,  and  saturating  the  liquid  with  dry  cyanogen  chloride. 
On  adding  water,  the  product  separates  into  two  layers,  the  upper  of 
which  is  washed  with  water  and  fractionated  in  a  vacuum.  Ethylic 
ethylacetocyanacetate  is  a  colourless  liquid,  which  gradually  becomes 
yellowish.      It  has  an   agreeable  ethereal   odour,  boils  at   1U5 — 110"^ 
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imder  a  pressure  of  15  mm.  to  2  m^m.  of  mercury,  and  dissolves  in  all 
proportions  in  alcohol  and  ether,  but  is  insoluble  in  water  and  in 
alkaline  solutions;  sp.  gr.  at  20°  =  0"9"6.  When  boiled  for  several 
hours  with  potash  solution,  it  yields  ammonia,  carbonic  anhydride, 
alcohol,  and  acetic  and  butyric  acids,  and  therefore  has  the  constitution 
Me.CO.CEtCy.COOEt. 

Ethylic  methj-lacetocyanacetate  is  pi'epared  in  a  similar  manner. 
It  is  a  colourless  liquid,  which  boils  at  90 — 95°  under  a  pressure  of 
15 — 20  mm. ;  sp.  gr.  at  20°  =  0'99d.  It  has  an  ethereal  odonr,  and  is 
insoluble  in  w^ater  and  alkalis.  When  boiled  with  potash,  it  splits  up 
in  the  same  manner  as  the  preceding  compound,  but  yields  propionic 
acid  in  place  of  butyric  acid,  and  it  therefoi*e  has  the  constitution 
Me.CO.CMeCy.COOEt.  C.  H.  B. 

Reactions  of  Carbon  Oxysulphide.  By  Berthelot  (Ajin. 
Chim.  Phys.  [5],  30,  539 — 541). — Carbon  oxysulphide  and  ammonia 
gases  combine  to  form  ammonium  oxysulphocarbamate  transform- 
able into  carbamide  bv  elimination  of  hydrogen  sulphide,  thus : 
NH0.COSNH4  -  H2S  =  NH,.CO.NH,.  On  evaporating  an  aqueous 
solution  of  the  salt,  a  crystalline  mass  is  obtained,  consisting  princi- 
pally of  carbamide  admixed  wdth  a  considerable  proportion  of  thio- 
carbamide.  The  formation  of  this  latter  may  be  due  either  to 
simultaneous  production  of  two  isomeric  oxysulphocarbamates  in  the 
reaction  of  ammonia  on  carbon  oxysulphide,  such  as  NH2.CO.SNH4 
or  ]S'H2.CS.ONH4,  or  to  the  concomitant  elimination  of  hydrogen 
sulphide,  or  water  from  one  oxysulphocarbamate.  V.  H.  V. 

Malonic  Acid.  By  M.  Freund  (Ber.,  17,  133— 138).— For  the 
preparation  of  malonamide,  the  author  recommends  that  malonic  ether 
(50  grams)  be  treated  with  (150  c.c.  of)  concentrated  ammonia  solution 
(sp.  gr.  0'925),  and  repeatedly  shaken  for  1 — 2  days.  On  heating  an 
aqueous  solution  of   the  amide  Avith  freshly   precipitated   mercuric 

PON^FT 

oxide,  the    compound    Cil2<^pQtrTT^Hg  is  produced,  and  separates 

on  cooling  as  a  heavy  white  amorphous  powder,  insoluble  in  alcohol 
and  ether,  sparingly  soluble  in  hot  water,  readily  in  dilute  hydro- 
chloric acid.  Dimethyhualonamide,  CH2(CO.NHMe)2,  is  prepared  by 
agitating  malonic  ether  (1  mol.)  with  aqueous  methylamine  (2  mols.), 
and  evaporating  the  solution  to  dryness.  It  crystallises  from  benzene 
in  small  flat  deliquescent  needles,  melting  at  128°.  Malonanilide, 
CIl2(CO.XHPh)2,  obtained  by  boiling  malonic  ether  (1  mol.)  with 
aniline  (2  mols.),  crystallises  fi'om  alcohol  in  white  needles  melting 
at  223°.  It  can  also  be  prepared  by  boiling  malonamide  with  aniline. 
It  is  not  acted  on  by  acetic  chloride,  even  on  heating.  W^hen  malon- 
amide (1  mol.)  is  heated  with  aniline  (1  mol.)  in  an  oil-bath,  the 
temperature  being  gradually  raised  to  200 — 220°,  and  maintained  at 
that  for  about  half  an  hour,  the  product  solidifies  on  cooling ;  the  mass 
is  powdered,  boiled  with  water,  and  the  solution  filtei'ed  hot.  The 
)>to?iop/ie//?/ZHia/o?taJH?VZe,NIl2.CO.CH2.CO.N'HPh,  thus  obtained,  crystal- 
lises from  water  or  alcohol  in  slender  white  needles  melting  at  163°. 
When  this  is  boiled  with  an  excess  of  milk  of  lime,  the  calcium  salt 
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of  malonanilic  acid,  (NHPh.CO.CH2.COO),Ca,4iH,0,  is  formed, 
crystallising  in  tufts  of  needles.  The  free  acid,  C9H9NO3,  forms  laro-e 
well-formed  crystals  melting  at  132°.  The  silver  salt,  CoHgNOaAjj-. 
crystallises  in  small  white  needles.  Bimetliyldiphenylntalonamide, 
CH2(CO.NMePh)2,  is  pre])ared  by  boiling  malonamide  with  an  excess 
of  methylaniline  ;  it  crystallises  from  water  in  rhombic  plates  and 
from  ether  iu  prisms  melting  at  109°.     Ethylenemalonamide, 

CH,<^Qj^^>C,H4, 

is  formed  when  ethylenediamine  is  heated  at  170 — 180°  with  malon- 
amide or  boiled  with  ethyl  malonate ;  it  is  very  readily  soluble  in 
water,  almost  insoluble  in  alcohol.  Phenylenediamine  reacts  in  a 
similar  way,  yielding  an  amorphous  grey  substance,  insoluble  in  water, 
alcohol,  ether,  glacial  acetic  acid,  and  benzene.  A.  K.  M. 

Derivatives  of  Malonic  Acid.  By  L.  Rugheimer  {Ber.,  17. 
235 — 236). — By  heating  equal  molecular  weights  of  aniline  and  ethyl 
malonate  in  sealed  tubes  at  160 — 170°,  the  author  obtained,  not  the 
desired  malonanilic  acid,  but,  the  dianilide  of  malonic  acid,  a  sub- 
stance crystallising  in  needles  melting  at  222 — 223°,  soluble  in  alcohol 
and  dilate  acetic  acid,  insoluble  in  water  and  ether.  Boiling  acetic 
anhydride  attacks  this  substance,  converting  it  into  a  body  which 
crystallises  from  light  petroleum  in  broad  needles.  Treated  with 
sulphuric  acid  at  150°,  the  dianilide  yields  an  acid  crystallising  in 
large  tables  of  the  formula  CisHi.N.CSOaH),  +  ^m^O  (?). 

Malonanilic  acid  appears  to  be  formed  by  heating  equal  molecular 
weights  of  aniline  and  malonic  acid  at  105°.  It  crystallises  in  small 
prisms,  melts  with  decomposition  at  132°,  and  is  much  less  soluble  in 
water  than  malonic  acid. 

Aniline  and  ethyl  malonylchloride,  ClC0.CH2.C00Et,  dissolved  in 
benzene,  react  at  ordinary  temperatures  and  yield  aniline  hydro- 
chloride and  a  substance  crystallising  in  needles  melting  at  208 — 
210°,  but  not  resolidifying  after  fusion,  soluble  in  aqueous  ammonia 
and  soda,  sparingly  soluble  in  sodium  carbonate.  A.  J.  G. 

Formulae  of  certain  Ammonium  Salts.  By  R,  Engel  (Compt. 
TPMd.,  98,  628—630). — It  is  well  known  that  aldehydes  have  a 
tendency  to  unite  with  water,  forming  hydrates  Avhich  are  really 
bivalent  alcohols,  the  ethers  of  which  are  the  acetals,  and  hence  the 
existence  might  be  inferred  of  a  hydrate  of  glyoxalic  acid,  COH.COOH, 
which  woald  l^e  dihydroxj'acetic  acid,  CH(0H)2.C00H.  Notwith- 
standing the  fact  that  glyoxalic  acid  and  the  glyoxalates  contain  a  mole- 
cule of  water  which  cannot  be  driven  off  without  decomposing  the 
compound,  the  formula  COH.COOM  is  generally  given  to  metallic 
glyoxalates,  although  the  only  fact  which  really  supports  this  view  is 
the  composition  of  the  ammonium  glyoxalate,  COH.COONH4,  which  is 
regarded  as  a  true  ammonium  salt,  because  it  gives  off  ammonia  when 
treated  with  potash,  and  undergoes  double  decomposition  with  other 
salts.  The  author,  however,  regards  this  compound,  the  correspond- 
ing ammonium  mesoxalate,  which  contains  1  mol.  H2O  less  than  other 
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mesoxalates,  and  aldeliyde-ammonium  sulphites,  which  also  contain 
1  mol.  H2O  less  than  the  corresponding  salts  of  othei'  metals,  as 
analogous  to  the  lactamine'  described  in  a  preceding  communication. 
He  regards  ordinary  ammonium  glyoxalate  and  mesoxalate  as  glyoxal- 
amine  and  mesoxalamine  respectively,  and  concludes  :  (1)  that  the 
glyoxalates  have  the  general  formula  CH(0H)3.C00M ;  and  (2)  that 
to  the  acid  alcohols  of  the  formula  CH(OH).COOH,  there  corre- 
sponds a  series  of  nitrogen  compounds  which  are  not  ammoniacal 
salts,  because  they  contain  an  atom  of  water,  less,  and  are  not  amides 
because  they  behave  like  ammonium  salts  when  brought  in  contact 
with  water,  but  which  occupy  an  intermediate  position. 

C.  H.  B. 
Distinct  Types  of  Glycollic  Oxides.  By  L.  Henry  (Ann.  Chim. 
Phys.  [5],  29,  543 — 555). — It  is  here  proposed  to  divide  the  sub- 
stituted derivatives  of  the  paraffins  into  two  distinct  types,  1st,  the 
continuous,  in  which  the  replacing  groups  are  attached  to  contiguous 
carbon-atoms,  and  '2nd,  the  discontinuous,  in  which  these  groups  are 
attached  to  carbon-atoms,  which  are  not  contiguous.  To  the  first 
class  belong,  for  example,  ordinary  lactic  acid,  COOH.CHMe.OH,  or 
propylene  glycol,  CH2(0H).CHMe.0H ;  to  the  second  class  belong 
7-oxybutyric  acid,  CHo(0H)(CH2)jC00H,  or  7-oxyvaleric  acid, 

CHMe(OH)  (CH2).,C00H. 

It  would  appear  generally  that  a  discontinuous  compound  functions 
as  a  series  of  distinct  mono-carbon  groupings  detached  from  one 
another,  but  in  the  continuous  compounds  the  proximity  of  the  sub- 
stituted groupings  modifies  its  character.  Such  differences  of 
chemical  function  are  here  illustrated  in  the  case  of  two  glycollic 
oxides  derivable  from  hexylene,  the  one  diallyl  oxide, 

CHMe<^^^>CHMe, 

the  other  mannitic  oxide,  CHMex^TT/CH.CHaEt.  The  former  re- 
sembles ethyl  oxide  in  dissolving  in  the  halogen  or  sulphuric  acids 
without  chemical  change  or  evolution  of  heat,  and  in  being  for  the 
most  part  unaltered  by  phosphorus  pentachloride.  It  is  immediately 
oxidised  by  nitric  acid.  On  the  contrary,  the  latter  resembles 
ethylenic  oxide  in  combining  directly  with  the  halogen  acids  with 
considerable  evolution  of  heat,  and  formation  of  a  hydrine,  CeHia.OH  ; 
by  phosphorus  pentachloride,  it  is  converted  into  a  dichlorhexane, 
C6H12CI2 ;  by  nitric  acid,  it  is  converted  into  a  binitrate,  C6Hi2(N03)3. 
These  facts  illustrate  the  dynamical  diffei^ences  between  two  com- 
pounds, in  both  of  which  the  relative  arrangement  of  the  carbon-atoms 
is  the  same,  though  the  position  of  the  oxygen-atom  relative  to  the 
carbon-atoms  is  different.  V.  H.  V. 

Gluconic  Acid,  Preliminary  Notice.  By  H.  Kiliani  and  S. 
Kleemann  (Ber.,  17,  143). — Gluconic  acid  is  converted  into  capro- 
lactone  by  heating  it  with  concentrated  hydriodic  acid  and  amorphous 
phosphorus  in   a  vessel    provided    with  a   reflux  condenser;  caproic 
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acid  does  not  appear  to  be  formed  simultaneously.  By  heatin?  capro- 
lactone  with  the  same  reagents  in  sealed  tubes  at  2(JU°,  caproic  acid 
is  obtained.  A.  J.  G. 

Action  of  Alkalis  on  Mucobromic  Acid.  By  H.  B.  Hill 
(Ber.,  17,  238 — 231:'). — The  action  of  excess  of  baryta  on  mucobromic 
acid  resolves  it  into  formic  and  dibromacrylic  acids  (Hill  and  Jackson 
Abstr.,  1879,  224)  ;  if,  however,  any  large  excess  of  baryta  is  avoided, 
the  reaction  takes  quite  a  different  course.  Mucobi-omic  acid  is 
suspended  in  Avater,  neutralised  with  baryta,  and  baryta-water  slowly 
added,  until  there  is  1^  mol.  of  baryta  to  1  mol.  of  mucobromic  acid, 
the  alkaline  liquid  is  allowed  to  stand  all  night,  the  excess  of  baryta 
removed  with  carbonic  anhydride,  and  the  filtei-ed  liquid  mixed  w'itli 
an  equal  volume  of  alcohol,  when  the  barium  salt  of  an  acid 
C4H3Br04,  is  precipitated.  The  free  acid  crystallises  in  small  colour- 
less oblique  prisms,  melts  at  111 — 112°,  is  very  soluble  in  water, 
alcohol,  and  ether,  insoluble  in  chloroform,  benzene,  carbon  bisulphide, 
or  light  petroleum.  Its  solutions  decompose  on  evaporation,  even  at 
ordinary  temperatiires.  It  gives  an  intense  garnet-red  coloration  with 
ferric  chloride.  The  barium  salt,  BaC4HBrOi  +  H-.O,  crystallises  in 
tine  interlaced  needles  ;  the  potassium  salt,  K2C4HBr04  +  H2O,  crys- 
tallises in  well  formed  rhombic  tables  ;  the  silver  salt,  As:>HC4Bi''04 
is  obtained  as  a  crystalline  precipitate  readily  soluble  in  nitric  acid, 
the  solution  soon  becoming  turbid  from  deposition  of  silver  bromide. 

Aqueous  solution  of  potassium  phenylate  reacts  readily  with  muco- 
bromic acid,  {arming  phenuj'yriiucohroiiiic  acid,  C4H2(OPli)Br03. 

A.  J.  G. 

Decomposition  of  Ethyl  Carbamate.  By  G.  Arth  (Compf. 
rend.,  98,  521—522). — Haller  has  shown  that  when  campholurethane 
is  treated  with  alcoholic  potash,  it  splits  up  into  potassium  cjanate, 
borneol,  and  water  (Abstr.,  1883,  625  and  1213),  and  the  author  has 
found  that  the  analogous  compound  obtained  from  menthol  behaves 
in  a  precisely  similar  manner.  He  now  finds  that  when  crystallised 
ethyl  carbamate,  obtained  by  the  action  of  urea  nitrate  on  absolute 
alcohol,  is  boiled  with  the  requisite  quantity  of  alcoholic  potash,  it 
yields  potassium  cyanate,  which  is  partially  decomposed  with  evolu- 
tion  of  ammonia.  It  appears  therefore  that  the  reaction  observed  by 
Haller  is  general,  and  that  when  carbamic  ethers  are  ti-eated  with 
potash  they  decompose  in  accordance  with  the  equation 

CO.NH2.OR  +  KOH  =  CXOK  -f  R.OH  +  H,0. 

This  observation  furnishes  an  additional  reason  for  placing  the 
borneol  and  menthol  derivatives  referred  to  in  the  class  of  carbamic 
ethers.  C.  H.  B. 

Allylcarbamide.  (Part  I.)  By  R.  Andreasch  (Monatsh.  Chem., 
5,  33 — 40^.— Looking  uj)on  Medicus'  formula  for  uric  acid, 

CO.NH.C.NH. 

I         II       )co, 

NH.CO.C.NH^ 
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as  probably  correct,  the  author  considers  that  for  any  synthesis  of 
uric  acid  which  shall  be  of  use  from  a  theoretical  point  of  view,  the 
starting  point  must  be  a  carbamide  derivative  consisting  of  a  closed 
rino-  containing  three  consecutive  carbon-atoms.  The  present  investi- 
gation was  undertaken  in  the  hope  of  obtaining  such  a  body  by 
splitting  ofi  the  elements  of  hydrobromic  acid  from  the  dibromo- 
addition  product  of  allylcarbamide.  AUylcarbamide  was  prepared 
by  the  action  of  allylamine  sulphate  on  potassium  cyanate,  and  also 
by  heating  a  solution  of  thiosiuamine  with  silver  nitrate.  Allylamine 
was  prepared  by  Hofmann's  method  of  heating  allylthiocarbimide 
(volatile  oil  of  mustard)  with  strong  sulphuric  acid.  AUylamine  sul- 
phate, (C3H5.NHo)2,H2S04,  is  very  soluble  in  water ;  its  solution  on 
evapoi'atiou  forms  a  syrup  which  when  left  for  some  time  over  sul- 
phuric acid  solidifies  to  a  crystalline  mass.  It  is  very  soluble  in 
alcohol,  and  exceedingly  hygroscopic.  AUi/lcarbaviide  forms  a  net- 
work of  fine  needles  easily  soluble  in  alcohol  and  water,  very  sparingly 
in  chloroform  and  ether,  and  melting  at  85°*.  AUijlcarhamide  nitrate 
crystallises  in  groups  of  slender  needles ;  it  is  easily  soluble  in  water  to 
an  acid  solution  which  decomposes  with  evolution  of  gas  when  heated. 
When  an  aqueous  or  alcoholic  solution  of  ally)  carbamide  is  treated 
with  bromine,  it  takes  up  1  mol.  of  the  latter,  forming  dibromopropyl- 
carbamide,  C4H8N20Br2.  The  reaction  takes  place  quantitatively,  and 
may  be  used  as  a  means  of  titrating  a  solution  of  allylcarbamide. 
Dibromopropylcarbamide  crystallises  in  thin  plates  or  needles,  easily 
soluble  in  warm  water  and  in  alcohol,  sparingly  so  in  cold  water  and 
chloroform,  insoluble  in  ether.  It  melts  at  109°.  The  aqueous  solu- 
tion is  neutral  in  reaction,  and  gives  no  precipitate  with  silver  nitrate. 
Heated  with  water,  it  is  converted  into  an  isomeric  body  which  crys- 
tallises in  needles  belonging  to  the  rhombic  system ;  it  melts  at 
158°,  and  is  soluble  in  water  and  alcohol,  insoluble  in  ether  and 
chloroform.  It  forms  a  neutral  aqueous  solution,  from  which  silver 
nitrate  precipitates  half  the  bromine  present,  thus  proving  the  sub- 
stance to  be  the  hydrobromide  of  a  brominated  base.  This  substance 
has  most  probably  one  of  the  two  following  formula  : — 

.NHo,HBr  /T^H. 

C0<  or     C0<         >C3H5Br,HBr. 

^NH.CHo.CH  :  CHBr  ^l^W 

Bromalhlcarbamide  Bromopropylenecarbamide 

hydrobromide.  hydrobromide. 

From  the  neutral  reaction  of  its  aqueous  solution,  the  author  is 
inclined  to  regard  the  second  as  the  more  likely  formula,  for  it 
seems  improbable  that  a  bromallyl carbamide  would  have  such  marked 
basic  properties.  Brovwpropylenecarbamide  hydrochloride  is  obtained 
by  digesting  the  hydrobromide  with  freshly  precipitated  silver  chloride. 
crystallises  in  concentrically-grouped  needles,  melting  at  143°,  and 
easilv  soluble  in  water  and  alcohol.     The  platino-cliloride, 

(C4H,BrN20)2,H2PtCl6, 

*  Note  hif  Ahsf ractor. —Ma\y  (Zeltsclu:  Cliem.,  1869,  261)  states  that  allyl 
carbamide  crystallises  in  prisms  melting  at  2-±l°. 
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crystallises  in  orange-yellow  scales,  soluble  in  water,  insoluble  in 
absolute  alcohol  or  ether.  Bromopropijlenecarhamide,  C4H7ErX...O,  is 
obtained  from  the  hydrobromide  by  digesting  it  with  silver  oxide  or 
by  adding  the  calculated  quantity  of  potassium  hydroxide  to  its 
aqueous  solution.  It  crystallises  in  well-formed  silky  needles  which 
raelt  at  120°.  It  is  sparingly  soluble  in  cold  water,  easily  so  in 
boiling  water,  and  forms  a  strongly  alkaline  solution.  It  dissolves  in 
boiling  alcohol,  cldoroform,  and  benzene,  but  crystallises  out  again, 
on  cooling,  in  long  needles.  It  forms  neutral  salts  with  acids.  The 
sulphate  is  easily  soluble  in  alcohol  and  water.  With  silver  nitrate 
an  aqueous  solution  of  the  free  base  gives  a  white  precipitate  soluble 
in  nitric  acid  and  ammonia;  with  mercuric  chloride,  it  gives  a  heavv 
white  ilocculent  precipitate.  The  author  was  unable  to  debrominate 
this  base  :  tin  and  hydrochloric  acid  did  not  act  on  it,  whereas  the 
action  of  sodium-amalgam  was  too  energetic  and  yielded  no  satisfac- 
tory' results.  Attempts  to  establish  its  constitution  by  decomposino^ 
it  with  alkalis  or  alcoholic  ammonia,  or  by  obtaining  oxidation-pro- 
ducts, also  proved  fruitless.  L.  T.  T. 

Action  of  Bromethylene  on  Benzene  in  Presence  of  Alu- 
minium Chloride.  By  Haxkiot  and  Glilbckt  {Cumpt.  rend.,  98, 
525 — 526). — 500  grams  bromethylene  were  mixed  with  230  grams 
benzene,  and  20  gi"ams  aluminium  chloride  were  added  gi-adually  to 
the  cooled  mixture  in  such  a  manner  that  the  temperature  did  not 
rise  above  50 — 60°.  No  gases  were  evolved,  and  the  product  was 
thrown  into  ice-cold  water,  dried  over  potash,  and  distilled  in  a 
vacuum.  Two  fractions  were  thus  obtained,  one  boiling  at  145 — 150° 
under  a  pressure  of  0'03  m.,  and  consisting  of  styrolyl  bromide, 
CsHs.CaHiBr,  the  other  boiling  at  200 — 230°,  and  consisting  of 
dibromodiethylbenzene,  C6H4(C2H4Br)2.  Above  230°  no  definite 
fi-action  could  be  obtained,  and  an  abundant  black  tarry  residue  re- 
sulting from  the  decomposition  of  higher  brominated  products  was 
left  in  the  retort.  These  results  are  very  different  from  those  obtained 
by  Angclbis  and  Anschiitz  (L'er.,  1884,167).  C.  H.  B. 

New  Compound  formed  in  the  Preparation  of  Benzene 
Hexchloride.  By  J.  Meunier  {Compt.  rend.,  98,  436 — 438). — 
When  benzene  hexchloride  is  prepared  by  the  action  of  chlorine  on 
boiling  benzene  purified  from  thiophene,  and  the  crude  product  is 
sublimed,  obtuse  or  acute  lamellae  are  first  obtained,  but  towards  the 
close  of  the  operation  small  octahedral  crystals  condense  in  the 
receiver.  These  octahedral  crystals  melt  at  about  300°  and  volatilise 
immediately.  They  have  no  action  on  polarised  light  and  belong  to 
the  cubic  system,  the  observed  faces,  in  addition  to  those  of  the  octa- 
hedron, being  those  of  the  cube,  tetrahedron,  and  triakistetrahedron. 

The  chemical  properties  of  this  new  compound  are  analogous  to 
but  distinct  from  those  of  ordinary  benzene  hexchloride.  It  decom- 
])Oses  in  the  same  manner  above  300°  into  hydrochloric  acid  and 
trichlorobenzene,  the  latter  being  apparently  identical  with  that  ob- 
tained from  the  hexchloride.  The  new  compound  is,  however,  much 
less  readily  decomposed  by  alcoholic  potash,  and  is  not  attacked  by  an 
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alcoholic  solution  of  potassium   cyanide.      This  latter  property  fur- 
nishes a  method  of  separating  the  two  substances. 

The  octahedral  crystals  are  very  soluble  in  benzene,  but  less  soluble 
in  alcohol.  They  have  the  composition  xCeB-^CU,  and  are  probably  a 
polymeride  of  ordinary  benzene  hexchloride.  C.  H.  B. 

Nitriles  and  Carboxylic  Acids  from  Aromatic  Amines.  By 
K.  GousiOROWSKi  and  V.  Merz  (Ber.,  17,  73— 74).— If  formanilide  is 
boiled  alone,  very  little  benzonitrile  is  produced,  but  the  reaction  is 
assisted  by  the  addition  of  zinc-dust :  NHPh.COH  -|-  Zn  =  NPhC 
-f  ZnO  +  Ho,  and  NPhC  =  PhCN.  The  production  of  benzonitrile 
may  also  be  effected  by  passing  formanilide  vapour  over  zinc-dust 
heated  nearly  to  dull  redness,  the  distillate  consisting  of  benzonitrile 
and  aniline.  Formorthotoluide  and  formoparatoluide  yield  ortho- 
tolunitrile  and  paratolunitrile  respectively.  The  results  are  confirmed 
by  vapour-density  determinations  and  conversion  of  the  nitriles  into 
the  carboxylic  acids.  A.  K.  M. 

Action  of  Hydroxylamine  on  Nitriles.  By  F.  Tiemann  (Ber., 
17,  126 — 129). — When  an  aqueous  solution  of  hydroxylamine  hydro- 
chloride with  an  equivalent  quantity  of  sodium  carbonate  is  agitated 
with  a  concentrated  ethereal  solution  of  benzaldehyde  cyanhydrin, 
crystals  of  an  addition  compound,  CsHmNoOo,  gradually  form  at  the 
surface  of  contact  of  the  two  solutions.  It  is  sparingly  soluble  in 
cold,  readily  in  hot  water,  is  insoluble  in  benzene,  sparingly  soluble  in 
ether,  very  readily  in  alcohol.  It  melts  at  140°,  and  at  a  higher  tem- 
perature suddenly  decomposes  with  evolution  of  gas  and  formation  of 
benzaldehyde.  With  the  view  of  ascertaining  if  this  compound  still 
contained  the  cyanogen-group,  it  was  submitted  to  the  action  of  con- 
centrated sulphuric  and  hydrochloric  acids,  but  with  negative  results, 
the  substance  being  recovei*ed  unchanged  on  dilution  and  neutralisa- 
tion. It  behaves  as  an  amido-acid,  dissolves  with  the  greatest 
readiness  in  both  acids  and  alkalis,  and  is  reprecipitated  on  neutral- 
ising the  solutions.  It  forms  a  sparingly  soluble  crystalline  platino- 
chloinde,  and  yields  white  crystalline  precipitates  on  adding  barium 
chloride,  zinc  sulphate,  lead  acetate,  and  silver  nitrate  to  its  ammo- 
niacal  solution,  and  a  green  precipitate  with  copper  sulphate.  Its 
neutral  solution  is  coloured  blood-red  by  feri-ic  chloride  ;  it  is  not 
reduced  by  Fehling's  solution.  It  yields  an  acetyl-derivative  melting 
at  149°,  and  a  benzoyl-derivative  melting  at  137°.  An  addition- 
compound  of  hydroxylamine  with  benzonitrile,  CtHsNoO,  can  also  be 
obtained,  thus :  an  alcoholic  solution  of  hydroxylamine  hydrochloride 
is  treated  with  the  equivalent  quantity  of  sodium  carbonate  in 
aqueous  solution  and  benzonitrile  added,  together  with  suflBcient 
alcohol  to  form  a  clear  solution.  The  mixture  is  heated  for  some 
hours  at  60 — 80°,  when  the  odour  of  benzonitrile  disappears,  and  on 
then  evaporating  the  solution,  a  heavy  oil  separates,  solidifying  to  a 
crystalline  mass.  It  crystallises  from  water  in  prisms  melting  at  70°, 
and  volatile  without  decomposition  ;  it  dissolves  sparingly  in  cold, 
readily  in  hot  water,  alcohol,  ether,  and  benzene.  It  is  very  readily 
dissolved  by  acids  and  alkalis,  and  shows  a  similar  behaviour  to  the 
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above  compound  oLtalned  from  benzaldehyde  cyanlijdrin.  The 
hydrochloride  crystallises  in  concentrically  grouped  needles,  and 
yields  a  moderately  soluble  platinochloride.  Its  aqueous  solution  is 
neutral,  is  coloured  red  by  ferric  chloride,  and  is  not  reduced  by 
Fehling's  solution.  Its  ammoniacal  solution  yields  crystalline  pre- 
cipitates with,  barium  chloride,  zinc  sulphate,  lead  acetate,  and  silver 
nitrate,  and  in  the  last  ease  a  silver  mirror  is  obtained  on  warming. 
This  condensation-product  can  only  be  represented  by  one  of  the 
formulae,  NH  :  CPh.NH.OH  or  NH,.CPh  !  N.OH,  and  must  therefore 
be  either  benzenyloxamidine  or  benzenylamidoxime.  The  condensa- 
tion-product from  benzaldehyde  cyanhydrin  andhydroxylamine  WDuId 
thenbeeitherphenTloxethenyloxamidine.CHPh(OH).C(:NH)NHOH, 
or  phenyloxethenyiamidoxime,  CHPh(0H).C(i»rH3)N.0H. 

A.  K.  M. 

Nitrosophenols.  By  H.  Goldschmidt  (Ber.,  17,  213 — 217). — 
The  author  has  already  described  the  action  of  hydroxylamine  on 
various  diketones  and  quinones  {Ber.,  16,  2176).  He  now  considers 
its  action  on  benzoquinone  and  /3-naphthaquinone. 

Concentrated  solutions  of  hydroxylamine  hydrochloride  and  benzo- 
quinone react  so  violently  that  the  product  is  carbonised.  Good 
results  were  obtained  as  follows  : — 1  part  of  quinone  was  dissolved  in 
300  parts  water  and  an  aqueous  solution  of  1  part  hydroxylamine 
hydrochloride  added ;  the  dark-coloured  liquid  was  allowed  to  stand 
until  all  odour  of  quinone  had  disappeared  (about  12  hours),  then 
shaken  with  animal  charcoal,  filtered,  and  extracted  with  ether.  The 
ethereal  solution  was  evaporated,  and  the  liquid  residue,  after  further 
treatmeut  with  animal  charcoal,  placed  in  a  vacuum,  when  long 
colourless  needles  separated.  These  proved  to  be  identical  with  the 
paranitrosophenol  of  Baeyer  and  Caro  (this  Journal,  1875,  84).  As 
this  method  of  formation  tlu*ows  some  doubt  on  the  constitution 
assigned  to  this  compound,  experiments  ai'e  being  made  to  ascertain 
its  true  nature. 

/3-Naphthaquinone,  when  treated  with  hydroxylamine  hydrochloride 
in  manner  similar  to  that  described  above,  yields  the /3-nitroso-a-naph- 
thol  described  by  Fuchs  (this  Journal,  1876,  248).  This  substance, 
when  heated  in  alcoholic  solution  with  hydroxylamine  hydrochloride 
and  a  few  drops  of  hydrochloric  acid  in  sealed  tubes  at  130°,  yields  a 

N 
substance  of  the  formula  CioHe:^     /O,  which  crystallises  in  fine  pale 

yellow  needles,  and  melts  at  78°.  That  this  substance  is  an  anhydride 
and  does  not  contain  hydroxyl,  is  shown  by  its  insolubility  in  alkalis. 


Of  the  two  formula  and  that  may  be   as- 

OH  O 

signed  to  Fuchs'  compound,  the  author  regards  the  second  as  best 

explaining  its  reaction  with  hydroxylamine.     He  hopes  soon   to  be 
able  to  settle  the  question.  A.  J.  G. 

3  d  2 
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Azoparacresol.  By  C.  Liebermaxx  and  St.  t.  Kostaneckt  (Ber., 
17,  13<J — 132). — Liebei-manii  previously  pointed  out  the  incorrectness 
of  the  view  that  in  the  formation  of  the  azophenols,  the  azo-group 
always  assumes  the  para-position  to  the  hydroxyl  (Ber.,  16,  2858),  and 
he  alluded  to  the  formation  of  an  azo-derivative  of  paracresol  by  Mazzara 
{Gazzetta,  9,  424,  and  Abstr.,  1880,  163).  The  authors  have  followed 
Mazzar's  instructions  in  the  preparation  of  the  azo-derivatives  of  phenol 
and  of  the  cresols,  and  they  hnd  that  two  compounds  are  almost  always 
simultaneously  produced,  of  which  one  is  soluble  and  the  otlier  inso- 
luble in  dilute  alkali.  The  two  products  are  not  isomerides,  neither 
are  the  insoluble  compounds  always  diazo-derivatives.  Phenylazo- 
2Jaracresol,  PhNo.CsHjMe.OH,  was  prepared  according  to  Mazzara's 
instructions,  and  the  product  dissolved  in  dilute  alkali  instead  of  in 
ammonia,  and  the  solution  precipitated  with  acetic  acid.  After  re- 
peated crystallisation  from  dilute  alcohol,  it  was  obtained  in  scales  of 
a  golden  lustre  melting  at  108°;  it  can  be  volatilised  almost  un- 
changed by  careful  heating.  It  dissolves  completely  in  cold  alkali, 
forms  a  brownish-red  solution  with  concentrated  sulphuric  acid,  and 
is  readily  soluble  in  cold  alcoliol.  It  colours  animal  fibre  pale  canary- 
vellow.  On  dissolving  the  portion  insoluble  in  alkali,  in  sodium 
ethylate  and  adding  water,  it  is  obtained  in  brown  needles,  which 
may  be  purified  by  crystallisation  from  dilute  alcohol.  Phenylazor- 
thocresol  is  prepared  in  the  same  way  as  the  para-compound,  and 
forms  needles  or  scales  of  golden  lustre  melting  at  128 — 130°.  It  is 
completely  soluble  in  cold  alkali,  dyes  wool  yellowy  and  forms  a  brown 
solution  with  sulphuric  acid.  A  substance  insoluble  in  alkali  is  also 
produced.  Cumylazoresorcinol,  C6H2Me3.]S'2.C6H3(OH)2  (from  liquid 
cumidine),  has  also  been  prepared,  and  here  again  dilute  alkali  sepa- 
rates a  soluble  from  an  insoluble  product.  The  soluble  compound, 
C15H16N2O2,  forms  small  red  needles,  dissolves  in  concentrated  sul- 
phuric acid  Avith  a  greenish  yellowish-brown  coloration,  and  melts  a 
little  above  200°  with  decomposition.  The  insoluble  compound  is 
possibly  cumulazoresorcinolazocuniyl,  (C6HoMe3.N2)2C6H2(OH)2. 

A.  K.  M. 

Constitution  of  Resocyanin.  By  A.  Michael  {Am.  Chem.  J., 
5,  434 — 440). — After  alluding  to  papers  by  Wittenberg,  W.  Schmid, 
and  H.  v.  Pechman  and  C.  Duisberg,  the  author  describes  his  inde- 
pendent observations  made  some  time  ago. 

The  body  was  obtained  by  heating  together  equal  weights  of  ethylic 
acetoacetate,  resorcinol,  and  zinc  chloride,  and  pouring  the  product 
into  cold  water.  Analyses  of  this  preparation  and  also  those  analyses 
made  by  Pechmann  and  Duisberg  would  seem  to  point  to  the  formula 
CioHgOs,  while  the  determinations  of  Schmid  and  of  Wittenberg  agree 
better  with  the  formula  ConHisOe-  Resocyanin  is  fluorescent.  When 
heated  with  acetic  anhydride  and  sodium  acetate,  acetyl-resocyanin  is 
formed.  The  methyl-derivative  was  obtained  by  adding  sodium 
methylate  and  methyl  iodide  to  a  solution  of  resocyanin  in  methyl 
alcohol.  With  hydrogen  an  addition-product  is  formed,  and  this, 
treated  with  acetic  anhydride  and  sodium  acetate,  yields  a  crystalline 
monacetyl-derivative.  An  acetic  acid  solution  of  bromine  gives  with 
resocyanin  a  crystalline  precipitate,  CioHsBrsOs.     Potassium  perman- 


ORGANIC   CHEMISTRY.  737 

ganate  oxidises  resocyanin  completely  in  the  cold  ;  fused  with  zinc 
chloride,  a  red  mass,  a  zinc-derivative  of  resocyanin  is  obtained ; 
pliosphorous  pentachloride  acts  on  resocyanin.  A  few  analyses  are 
given,  which  are  not  however  sutBeient  to  decide  the  composition  of 
resocyanin.     Further  work  is  required.  H.   B. 

1:2:4  Orthoxylidine.  By  0.  Jacobsen  (Ber.,  17,  159— 1G2). 
— Wroblewsky  has  described  (Abstr.,  1881,  433)  a  xylidine  which, 
without  stating  his  evidence,  he  assumes  to  be  the  orthoxylidine 
1:2:4.  As  from  the  method  by  which  it  was  prepared  it  seemed 
probable  to  the  author  that  it  Avas  a  somewhat  imjnire  paraxylidiue, 
he  has  prepared  the  1:2:4  orthoxylidine,  and  tiuds  it  to  be  a  sub- 
stance  entirely  different  from  that  described  by  Wroblewsky. 

Nitro-orthoxylene,  CGHaMeMe.NOj  [1:2:  4],  is  prepared  by  slowly 
adding  pure  orthoxylene  to  8  or  10  times  the  quantity  of  fuming 
nitric  acid,  the  mixture  being  kept  well  cooled.  After  purification, 
orthoxylidine  is  obtained  as  a  yellowish  heavy  oil,  which  solidifies  on 
cooling.  It  crystallises  from  alcohol  in  long  clear  yellow  prisms,  and 
melts  at  29°.  It  boils  with  slight  decomposition  at  258^  under  the 
ordinary  pressure,  and  without  decomposition  at  248°  under  58U  mm. 
pressure.  Its  sp.  gr.  is  rio9  at  30°  (water  at  30°  =  1).  It  is  the 
only  nitroxyleue  produced  in  appreciable  quantity  by  the  reaction. 

Orthoxylidine,  CcH4Me,.NH.,  [Me  :  Me  :  NH.,  =  1:2:4],  is  best 
prepared  from  nitro-orthoxylene  by  reduction  with  tin  and  hydro- 
chloric acid ;  it  crystallises  in  forms  belonging  to  the  monoclinic 
system,  has  scarcely  any  odour,  melts  at  49°,  and  boils  at  226°.  Its 
sp.  gr.  at  17"5  =;  l'075o.  It  is  sparingly  soluble  in  cold  water, 
moderately  in  light  petroleum,  readily  in  alcohol  and  ether.  Pure 
orthoxylidine  remains  colourless  when  exposed  to  air  and  light. 

Orthoxijlidiiie  Jiydrochloridc,  CbHiiN,HC1  +  HoO,  crystallises  in  long 
thin  prisms,  is  readily  soluble  in  water,  sparingly  soluble  in  hydro- 
chloric acid.     It  begins  to  volatilise  at  a  little  above  100°. 

Ac.etoxylide,  Ct,Hg.NHAc,  prepared  by  heating  orthoxylidine  with 
glacial  acetic  acid  and  acetic  chloride,  or  by  several  hours'  heating  with 
glacial  acetic  acid  alone,  crystallises  in  brilliant  long  thin  prisms, 
melts  at  99°,  is  sparingly  soluble  in  cold  water,  readily  in  alcohol. 

The  constitution  of  orthoxylidine  was  pi-oved  by  its  conversion  into 
1:2:4  oi-tho.vylenol.  This  latter  substance  melts  at  G2'5°,  not  61'^ 
as  previously  stated  by  the  author  (Abstr.,  1878,  412). 

A.  J.   G. 

Paramidobenzyl  Cyanide.  By  P.  Piuedlander  {Ber.,  17,  230 — 
238). — A  base  of  the  formula  CbHbNj  was  observed  by  the  author  and 
Miihly  (Abstr.,  1883,  918)  to  occur  as  a  bye-product  in  the  reduction 
of  ethyl  paranitrophenyl-nitruacrylate,  and  was  erroneously  supposed 
by  them  to  have  the  constitution  XHj.CoUi.CLI.CH.       Further  inves- 

\^ 
N 
ligation  has,  however,  shown   the  substance    to    be  paramidobenzj/l 
ri/anide,  NH^j.CsHj.CHj.CX,  so  that  in  the  reaction  the  grouii, 

— C-NO2 
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mast  have  been  reduced  to  the  cyanogen-group  ;  a  reaction  that  has 
not  been  previously  noticed.  The  true  nature  of  the  substance  was 
clearly  shoAvn  by  treatment  with  hydrochloric  acid,  when  it  yielded  an 
acid  agreeing  in  all  particulars  with  those  given  for  paramidophenyl- 
■  acetic  acid  by  Radziszewski  {Ber.,  2,  209),  and  by  Bedson  (Trans., 
1880,  92),  and  further  by  comparison  with  paramidobenzyl  cyanide, 
iprepared  by  reduction  of  paranitrobenzyl  cyanide.  In  similar  manner, 
by  the  reduction  of  ethyl  metanitrophenylniti'oacrylate, 

aiI:(N02).CH-.  C(X02).C00Et, 

with  tin  and  hydrochloric  acid,  it  yields  metamidobenzyl  cyanide. 

A.  J.  G. 

Behaviour  of  Diamines  towards  Nitrous  Acid.  By  A.  Laden- 
burg  (Ber. ,17,  147 — 150). — The  author  has  shown  that  the  condensa- 
tion-products obtained  by  the  action  of  nitrous  acid  on  the  diamines 
dilfer  according  to  the  position  of  the  amido-groups  ;  the  reaction 
product  from  the  orthodiamines  (the  azimido-compounds)  being  derived 
from  1  mol.  of  the  diamine  only,  whilst  in  the  meta-  and  para-com- 
pounds the  product  is  derived  from  2  .mols.  (this  Journal,  1876,  933 ; 
1877,  302).  Biedeimann  and  Ledoux  have,  however,  stated  (Ber.,  7, 
1631)  that  the  nitrophenylenediamine  melting  at  195°,  from  which 
Hofmann  prepared  the  first  known  azimido-compound,  is  identical  with 
nitroparaphenylenediamine.  The  author  therefore  thought  it  neces- 
sary to  reinvestig'ate  the  question.  Paraphenylenediamine  was  con- 
verted into  the  acetyl-compound,  and  then  nitrated  ;  the  resulting 
nitro-diacetylparaplienylenediamiine  crystallises  in  golden  -  yellow 
needles,  and  melts  at  184°.  On  gently  heating  it  with  dilute  soda 
solution,  nitrQmonacetylparaplienyle7iedianiine,C^\\2.Q^^i){^^2)-'^^-^Gj 
is  obtained,  crystallising  in  red  needles  and  melting  at  186°.  By 
boiling  either  the  mono-  or  di-acetyl-compound  with  concentrated 
hydrochloric  acid  for  15  minutes,  diluting  and  supersaturating  with 
amn.onia,  nitroparaphenylenediamine,  C6H3(NO))(NH2)2,  is  obtained; 
it  crystallises  in  nearly  black  needles,  having  a  strong  green  lustre, 
and  melts  at  137°,  dissolves  readily  in  dilute  acids,  and  forms  well 
characterised  salts.  Its  non-identity  with  ordinary  nitrophenylene- 
diamine, melting  at  195°,  is  therefore  certain.  Dissolved  in  sulphuric 
acid,  and  treated  with  sodium  nitrite,  it  yields  a  brown  powder,  which 
was  not  further  investigated. 

When  a  solution  of  paraphenylenediamine  hydrochloride  is  treated 
with  potassium  nitrite,  it  yields  a  brown  powder,  insoluble  in  all 
oidiuary  solvents,  the  figures  obtained  on  analysis  approximating  to 
those  required  for  the  formula  C12H12N2O3. 

With  regard  to  the  constitution  of  the  nitrophenylenediamines,  the 
new  body  from  paraphenylenediamine  must  have  the  positions 

[NIL  :  .XO2  :  ISTHo  =  1:2:4]; 
whilst  the  .compound  melting  at  195°  has  been  obtained  from  the 
dinitroaniline  in  which  the  niiro-groups  are  in  the  meta-position  to 
one  another,  its  nitro-  and  amido-groups  must  occupy  the  positions 
[NH2  :  NH2  :  NO2  =  1  :  2^4].  This  latter  body  yields  an  acetyl- 
derivative,  C6H3(NOo)(NHAc)2,  crystallising  in  colourless  needles. 

A.  J.   G. 
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Action  of  Hydroxylamine  on  the  Imidoethers  and  Amidines. 
Acidoximes.  By  A.  Pinner  (Ber.,  17,  184— 18G).— The  imide- 
group  in  the  imidoethers  and  amidines  is  readily  converted  into  the 
oximido-group  {'.  N.OH)  by  the  action  of  hydroxylamine.  Benz- 
oximidoe flier,  CPh(OEt)  '.  N.OH,  is  prepared  by  dissolving  hydroxyl- 
amine hydrochloride  in  v^ater,  adding  an  equivalent  quantity  of 
benzimidoether,  together  with  as  much  alcohol  as  is  necessary  to  give 
a  clear  solution;  after  standing  for  some  days,  the  mixture  is  diluted 
with  water  and  shaken  with  ether.  On  evaporation  of  the  ethereal 
solution  benzoximidoether  is  left  as  a  colourless  liquid,  which  cannot 
be  distilled  without  decomposition. 

Benzoxamidine,  NH.;.CPh  !  N.OH,  is  prepared  by  mixing  equivalent 
quantities  of  the  aqueous  solutions  of  the  hydrochlorides  of  benz- 
amidine  and  hydroxylamine  with  addition  of  sufficient  soda  to 
decompose  the  latter  salt,  the  mixture  being  allowed  to  stand  some 
days  ;  the  like  quantity  of  soda  is  again  added,  and  the  liquid 
extracted  with  ether.  The  residue  from  the  evaporation  of  the  ethereal 
solution  is  crystallised  from  alcohol,  when  large  transparent  plates  of 
benzoxamidine  are  obtained  melting  at  80''.  The  substance  shows 
great  similarity  in  properties,  except  in  melting  point,  with  the 
addition-product  of  hydroxylamine  and  benzonitril  melting  at  70°, 
described  by  Tiemann  (this  vol.,  p.  734).  A.  J.  G. 

Possible  Number  of  Homologous  and  Isomeric  Rosanilines. 
By  A.  RosENSTiEHL  and  Gerbek  (Compt.  rend.,  98,  433 — 430). — 
The  actual  number  of  rosanilines  already  obtained  is  9,  6  of  which 
are  homologues,  the  remainder  being  isomerides.  It  has  been  shown 
that  the  amines  can  be  divided  into  three  groups,  according  to  their 
capability  of  forming  rosanilines.  Class  (1)  includes  paratoluidine, 
a-metaxylidine,  mesidine,  and  amidopentamethylbenzene,  which  fur- 
nish the  carbon  of  the  methane  nucleus.  In  this  class  one  of  the 
CHs-gi'Oups  is  in  the  para-position  with  respect  to  the  NHo-group, 
whilst  the  position  of  the  other  CHs-groups  is  immaterial.  Of  the 
20  known  amidomethylbenzenes,  only  10  fulfil  these  conditions. 
Class  (2)  includes  aniline,  orthotoluidine,  7-metaxylidine,  and  other 
derivatives  in  which  methyl  is  not  in  the  para-position  with  respect 
to  NH2,  but,  in  the  case  of  homologues  of  aniline,  is  in  the  ortho- 
position.  Class  (3)  includes  those  derivatives  which  do  not  contain 
methyl  in  the  para-  or  ortho-position,  and  consequently  yield  no 
rosanilines. 

There  is  no  experimental  evidence  to  show  whether  the  presence  of 
CH3  in  the  meta-position  as  well  as  in  the  ortho-position  in  a  deriva- 
tive of  class  2  prevents  the  formation  of  a  rosaniline.  If  it  does 
not,  the  highest  member  of  this  class  willbeamidotetramethylbenzene 
(1  :  2  :  3  :  o  :  G),  and  the  highest  rosaniline  will  be  C3iH4;)N30,  formed 
by  the  action  of  1  mol.  amidopentamethylbenzene  on  2  mols.  amido- 
tetramethylbenzenc,  and  amongst  the  20  known  amidomethylbenzenes 
there  are  8  ortho-derivatives  and  10  para-derivatives,  which  together 
may  form  S<J  homologous  and  isomeric  rosanilines. 

If,  however,  the  presence  of'CHs  in  the  mota-position  in  a  member 
of    class    2    does    prevent    the    formation  of    a    rosaniline,    no   th- 
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methylbenzene  can  be  in  this  group,  since  1  of  the  3  CHs-groups 
mustbe  in  the  meta-position.  The  highest  member  of  this  class  will 
therefore  be  7-raetaxylidine,  and  the  total  possible  number  of  homolo- 
gous and  isomeric  rosanilines  will  be  30,  the  number  of  homologues 
being  9,  the  highest  of  which  will  be  C.tHsjNsO.  To  distinguish 
between  these  various  homologues  and  isomerides  will  probably  be 
very  difficult.  C.  H.  B. 

Colouring  Matters  formed  by  the  Simultaneous  Oxidation 
of  Paradiamines  and  Monamines.  By  R.  Nietzki  (Ber.,  17, 
223 — 227). — By  the  oxidation  of  an  acid  solution  of  tetramethyl- 
diamidodiphenylamine  witli  ferric  chloride,  in  presence  of  hydrogen 
sulphide,  dimethylphenylene-green,  CieHjoISrsCl,  is  first  formed,  and  it 
is  only  after  long  standing  and  renewed  addition  of  ferric  chloride 
and  of  hydrogen  sulphide  that  methylene-blue  is  obtained.  The  very 
small  yield  obtained*  only  5  per  cent,  of  the  theoretical,  points  to  its 
formation  as  due  to  some  indirect  process. 

By  oxidation  of  a  mixture  of  equal  molecular  weights  of  paraphenyl- 
amine  and  diphenylamine,  or  of  para-monamidodiphenylamine  either 
alone  or  in  presence  of  aniline,  a  substance,  CgHisNsC?),  is  obtained 
closely  related  to  aniline-black,  and  is  probably  identical  with  "  emerald- 
ine,"  the  incompletely  oxidised  aniline-black. 

The  formula  of  phenosafranine  is  CisHioNi,  as  stated  by  Bind- 
schedler  (Ber.,  16,  864),  and  not  CgHieNi,  that  previously  given  by 
the  author.  The  author  cannot  confirm  Bindschedler's  statement 
that  4  atoms  of  hydrogen  are  necessary  to  convert  1  niol.  of  safranine 
into  the  leuco-bases  ;  by  titration  of  a  strongly  acid  safranine  solution 
with  stannous  chloride  it  was  found  that  only  2  atoms  of  hydrogen 
were  requii'ed.  A.  J.  G. 

Methylene-blue.  By  R.  Mohlau  (Ber.,  17,  102— 103).— On 
repeating  the  analysis  of  the  double  salt  of  methylene-white  with 
zinc  chloride,  the  numbers  obtained  indicate  that  this  base  has  the 
formula  CifiHigNsS,  in  accordance  with  the  view  held  by  Bernthsen 
(Ber.,  16,  2896),  and  not  C16H01N3S,  as  previously  assumed  by  the 
author  (Ber.,  16,  2728).  He  believes,  with  Bernthsen,  that  methy- 
lene-white is  a  tetramethyldiparamidothiodiphenylamine,  and  that 
the  hydrochloride  of  methylene-blue  has  the  constitution 

S.CeH, 

MeoN.CeH/      I        >NMe,Cl. 
^— N— ^ 

The  atomic  grouping  assigned  by  Erlenmeyer  to  Bindschedler's 
dimethylphenylene-green  (Ber.,  16,  2857)  more  probably  represents 
the  base,  CisHigNs,  obtained  by  the  author  from  nitrosodimethyl- 
aniline  and  dimethylaniline.  A.  K.  M. 

Blue  Colouring  Matter  from  Pyrroline.  By  G.  Ciamician  and 
P.  SiLBER  (Ber.,  17,  142 — 143). — The  independent  discovery  of  this 
substance  by  V.  Meyer  (this  vol.,  587),  has  obliged  the  authors  to 
publish  their  researches  on  this  subject,  although  still  incomplete. 
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The  best  yield  is  obtained  by  dissolving  2  parts  of  isatin  in  50  parts 
of  glacial  acetic  acid,  and  adding  1  part  of  pyrroline  to  the  boiling 
solntion.  The  dark  blue  liquid  is  poured  into  water  and  nearly 
neutralised  with  sodium  carbonate,  when  the  colouring  matter  is 
precipitated.  After  purification,  it  forms  a  black  microcrystallino 
powder,  which  assumes  a  metallic  lustre  when  rubbed,  has  the  com- 
position C2iHij.N403,  is  insoluble  in  ether,  soluble  in  glacial  acetic 
acid,  phenol,  boiling  alcohol,  and  concentrated  sulphuric  acid.  Its 
formation  is  repi'esented  by  the  equation  CicHioNoOi  +  2C4H5'N'  — 
H^O  =  C,,H.»N,03.  A.  J.  G. 

Ethyl  Derivatives  of  Anhydrobenzodiamidobenzene.  By  J. 
L.  HdWE  (Ahifu-.  C/tfia. ./.,  5,  -ilx — 4:2 -ij. — WIilmi  anh\'d)'()benzodiamido- 
benzene  is  heated  with  ethyl  iodide  at  120°,  it  yields  a  mass  consisting 
approximately  of  equal  parts  of  the  iodide  of  the  diethyl  derivative 
and  the  hydriodate  of  the  anhydro-base.  From  the  aqueous  solution 
of  these  iodides  hot  sodic  hydrate  completely  precipitates  the  anhydro- 
base,    whilst   from    the   filtrate   caustic   potash   precipitates   diethyl- 

anhydrobenzodiamidobenzene     hydroxide,     CcHi;^  ^CPh,    a 

crystalline  solid,  melting  at  136°.  The  following  salts  of  this  base 
are  described  :  the  iodide,  C13H9N2  :  Et2l,H30  ;  the  chloride, 

CaHsNs  :  EtaC],2H20  ; 

a  second  chloride  containing  one  molecule  of  hydrochloric  acid  and 
several  of  water,  crystallises  imperfectly  from  a  very  concentrated  acid 
solution  ;  the  platinochloride,  (Ci3H9iSr2Et2Cl)2,PtCli,  and  the  sulphate, 
Ci3H9N2Et2,HS04,H20  ;  all  crystalline  salts.  When  the  chloride  is 
heated  above  2UU^,  it  gradually  decomposes,  and  a  thick  oil  distils 
over,  which  slowly  becomes  crystalline  after  purification;  it  is  ttlujl- 
anhydrobenzdiamidohenzene,  and  is  formed  thus, 

CnHsNz :  EtaCl  =  CuHgN^Et  +  EtCl. 

This  process  could  undoubtedly  be  applied  to  similar  dialkyl  anhydro- 
bases  as  a  definite  method  of  i'orming  the  monalkyl  compounds  which 
have  hitherto  been  the  result  of  no  known  conditions.  The  salts  of 
this  ba.se  are  much  less  stable  and  less  soluble  in  water  than  those  of 
the  diethyl  base  ;  boiling  with  dilute  acid  converts  them  into  a  salt  of 
the  anhydro-base.  The  hydrochloride,  Ci3H<,N2Et,HCl,3H20 ;  the 
platinochloride,  [Ci3H3X2Et]2,H2PtCl6 ;  and  the  nitrate 

C.3H9N2Et,HN03,H20, 

are  described.  A  table  showing  the  formulae  and  general  properties 
of  all  the  derivatives  of  anhj-drobenzdiamidobcnzene,  as  described  in 
the  present  paper,  and  previous  ones  by  Hiibner,  C  S.  Merrick,  and 
F.  Binne  is  appended.  II.  \i. 

A  Nitrile  of  Anhydro-benzodiamido-benzene.  By  J.  L.  Howe 
{Amcr.  t'hein.  J.,  5,  4i.j — 41'r^;. — When  anhydro-bL'ii/.odiamido-beuzcue 


742  ABSTRACTS  OF  CHEMICAL  PAPERS. 

(benzenyl-plienylene-amidine  of  Beilstein),  CgHi^  /Plij  is  heated 

in  a  closed  tube  with  an  excess  of  cyanogen  iodide,  and  a  considerable 
quantity  of   benzene    at  about   100°,   dark  red    crystals    of    the   tri- 

/-^-^ 
iodide,  CeHX  /CPh,l2  are  formed,  Avhilst  the  benzene  contains 

NH.HF 

a  substance,  Ci-HgNo.CN',  forming  pale-yellow  crystals.  When  this  is 
boiled  with  caustic  potash,  the  original  anhydro-base  is  regenerated, 
and  ammonia  and  potassium  carbonate  are  formed.  It  was  not 
possible  to  replace  the  cyanogen-group  by  cai-boxyl  by  heating  with 
water  at  250",  nor  by  treatment  with  very  concentrated  hydrochloric 
acid  in  a  freezing  mixture.  On  attempting  to  convert  the  cyanogen- 
group  into  the  methyleneamine  group  by  the  use  of  sodium-amalgam 
and  water,  the  anhydro-base  alone  was  obtained.  It  is  therefore 
probable  that  the  cyanogen  group  is  not  united  to  a  carbon-atom,  so 
that  its  constitution  may  be  represented  by  the  formula 

/— N"— 
CsH/  '^C.Ph. 

The  compound,  is  probably  a  cyanamide,  anhydro-benzdiamido-benzene 
cyanamide,  but  it  shows  no  tendency  to  polymerise.  H.  B. 

Orthamidoazo-compounds.  By  E.  Nolting  and  0.  N".  Witt 
(Ber.,  17,  77 — 82). — The  authors  ])rove  the  incorrectness  of  the  view 
that  the  formation  of  amidoazo-compounds  from  diazo-compounds 
and  an  amine  only  takes  place  when  the  para-position  in  the  latter  is 
free  to  the  entrance  of  the  azo- group.  Hofmann  and  Geyg'er,  and  also 
Nietzki,  could  obtain  no  amidoazo-derivative  from  paratoluidine,  a 
diazoamido-eompound  alone  being  formed,  whilst  orthotoluidine  yields 
directly  amidoazotoluene,  according  to  Nietzki,  without  the  inter- 
mediate production  of  the  diazoamido-derivative.  The  authors  find 
that  perfectly  pure  orthotoluidine  does  yield  a  well-crystallised  pale- 
yellow  diazoamido-derivative  ;  also  that  amidoazoparatoluene  may  be 
obtained  if  diazoamidoparatoluene  (1  mol.)  be  added  to  5 — 6  parts  of 
melted  paratoluidine,  then  dry  paratoluidine  hydrochloride  (1  mol.), 
and  the  mixture  heated  for  10 — 12  hours  at  65°.  It  crystallises  in 
splendid  orange-red  lustrous  needles,  melting  at  118'5°,  is  readily 
soluble  in  hot  alcohol  and  ethyl  acetate,  very  readily  in  benzene.  Its 
salts  are  pale-yellow  in  the  solid  state,  green  in  solution;  the  hydro- 
chloride crystallises  in  slender,  whitish-yellow  needles,  the  acetyl- 
derivative,  CeHiMe.No.CsHsMe.NHAc,  in  yellow  needles,  melting  at 
157"^,  and  the  benzoyl-derivative  in  orange-yellow  needles,  melting  at 
135°.  Amidoazoparatoluene  hydrochloride  yields  a  disulphonic  acid, 
with  fuming  sulphuric  acid,  which  is  a  yellow  dye  ;  by  the  action  of 
nitrous  acid  on  this  and  on  amidoazoparatoluene,  diazo-derivatives  are 
produced,  which  yield  red  dyes  with  /3-naphthol  and  its  sulphonic 
acids.  By  the  action  of  reducing  agents  on  amidoazoparatoluene, 
paratoluidine    and  orthotoluylenediamine  are  obtained,   proving    the 
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NH. 

constitution  '  ^^^  tlrns  showing  that  the  diazo-group 

Me  Me 

is  capable  of  assuming  the  ortho-position  when  the  para-position  is 
occupied.  The  reaction  also  takes  place  with  other  substances,  such 
as  paraditolylamine. 

On  heating  amidoazoparatoluene  with  paratoluidine  hydrochloride 
dissolved  in  paratoluidine  at  90 — 100°,  a  substance  is  produced 
resembling  azophenine  (Trans.,  1883,  115).  The  azoplienine  of  ■para- 
toluidine, C40H41N5,  crystallises  in  flat  red  needles,  w^hich  melt  at  a 
high  temperature,  -with  decomposition.  It  dissolves  in  concentrated 
sulphuric  acid,  with  reddish- violet  coloration,  and  is  insoluble  in 
alcohol  and  ether.  It  is  probably  related  to  the  substance  obtained 
by  Barsilowski  (Anvaleu,  207,  105)  by  the  direct  oxidation  of  para- 
toluidine. Dyes  of  the  indulin  series  can  be  obtained  from  amidoazo- 
paratoluene and  the  salts  of  primary  bases.  A.  K.  M. 

Indulines.  By  0.  N.  Witt  (Ber.,  17,  74 — 76). — In  the  ordinary 
method  of  producing  the  indulines,  ammonia  is  produced,  together 
with  complicated  secondary  products,  as  previously  shown  by  Wiit 
and  Thomas  (Trans.,  1883,  115).  The  author  finds  that  this  is  not 
the  case  if  phenylated  amidoazobeuzene  be  employed  in  the  place  of 
amidoazobenzene.  On  heating  phenylamidoazobenzene  (Ber.,  12, 
251')  with  aniline  hydrochloride,  no  ammonia,  and  apparently  no 
complicated  secondary  products  are  obtained,  the  reaction  taking  place 
more  readily  than  when  amidoazobenzene  is  used.  The  same  applies 
to  the  higher  homologues  of  phenylamidoazobenzene.  The  product  of 
the  action  of  dlazoparatoluene  on  diphenylamine  forms  yellow  plates, 
melting  at  109 — llU°,  and  soluble  in  concentrated  sulphuric  acid  with 
green  coloration ;  the  corresponding  derivative  of  1:2:4  metaxyli- 
dine  forms  scales  of  golden  lustre,  melting  at  142 — ^143°,  and  yielding 
a  yellow  solution  with  concenti-ated  sulphuric  acid.  On  substituting 
other  secondary  aromatic  amines  for  diphenylamine,  amidoazo-deriva- 
tives  are  obtained,  whicli  yield  a  whole  series  of  new  induline-like 
dye-stuffs  with  the  salts  of  primary  bases.  A.  K.  M. 

Indophenoles.     By  0.  N.  Witt  (Ber.,  17,  7G), 

Action  of  Phenylhydrazine  on  the  Imido-ethers.  Azidines. 
B3'  A.  pJNNtK  (Bur.,  17,  182 — 184). — Benzenyldiphenylazidine, 

CPh(NH.NHPh)  :  N.NHPh, 

is  formed  by  the  action  of  2  mols.  phenylhydrazine  on  1  mol.  benzi- 
mido-ether  hydrochloride,  both  in  alcoholic  solution,  the  mixture 
being  allowed  to  stand  for  24  hours.  It  crystallises  in  tufts  of  deep 
red  needles,  having  a  golden-yellow  metallic  lustre,  and  melts  at  about 
17U°.  It  is  sparingly  soluble  in  cold  alcohol,  readily  soluble  in  hot 
alcohol  and  in  benzene,  the  solutions  having  an  intense  red  colour. 
The    formation    of    the    substance    is    represented    by   the    equation 
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.NH  ^N.NHPh 

Ph.Cf        ,HC1  +  2XHPh.NH,  =  Pli.Cf  +   EtOH   + 

^OEt  "^NH.NHPh 

XH4CI,  althongli  in  all  probability  the  reaction  occurs  in  two  stages. 

A.  J.  G. 

Preparation  of  Orthonitrobenzaldehyde.  By  A.  Eixhorx 
(Ber.,  17,  119 — 12:2). — This  method  depends  on  the  oxidation  of 
sodiam  ortho-nitrocimiamate  by  means  of  permanganate  solution,  and 
the  removal  of  the  resulting  aldehyde  at  the  moment  of  its  formation 
from  the  oxidising  liquid.  It  is  carried  out  thus  :  50  grams  of  crude 
orthonitrocinnamic  acid  are  suspended  in  2"5  litres  water,  neutralised 
with  sodium  carbonate  solution,  and  filtered.  The  liquid  is  introduced 
into  a  large  stoppered  bottle,  a  litre  of  benzene  added,  and  then  little 
by  little  1225  c.c.  of  a  cold  saturated  solution  of  permauganate  (6  per 
cent.),  the  mixture  being  vigorously  agitated  after  each  addition,  and 
the  whole  kept  cool  by  the  introduction  of  ice.  AVhen  the  oxidation 
is  finished,  a  warm  solution  of  sodium  sulphite  (150  grams)  is  added, 
and  then  hydrochloric  acid  until  the  manganese  dioxide  is  dissolved, 
when  two  layers  are  obtained,  the  lower  of  which  is  separated  by 
means  of  a  syphon.  On  distilling  the  beuzene  solution  a  liquid  residue 
of  orthonitrobenzaldehyde  is  obtained,  crystallising  on  cooling.  The 
yield  by  this  method  amounts  to  50 — 53  per  cent,  of  that  required  by 
theory,  and  in  some  experiments  in  which  more  dilute  solutions  were 
employed,  and  also  more  ice,  the  yield  amouuted  to  over  75  per  cent., 
showing  that  the  method  is  still  capable  of  improvement. 

A.  K.  M. 

Lactones.  By  R.  Fittig  (Ber.,  17,  201— 203).— Phenylbutyro- 
lactone  unites  with  great  readiness  with  hydrochloric,  hydrobromic, 
or  hydriodic  acid  when  shaken  with  the  a-queous  acid  saturated  at 
0"^,  yielding  substitution-derivatives  of  phenylbutyric  acid,  identical 
with  those  obtained  by  similar  treatment  of  isophenylcrotonic  acid. 
They  are  recouA^erted  into  the  lactone  by  the  action  of  sodium 
carbonate. 

An  alcoholic  solution  of  phenj'lbutyrolactone,  when  saturated  with 
gaseous  ammonia  and  evaporated  over  sulphuric  acid,  yields  large 
colourless  monoclinic  crystals  of  a  compound  having  the  formula 
C10H13NO2 ;  this  melts  at  85 — 8G°,  and  at  about  170^  decomposes  into 
lactone  and  ammonia.  If  crystallised  from  water,  it  can  be  obtained 
with  1  mol.  H,0.  It  dissolves  in  concentrated  hydrochloric  acid,  but 
if  excess  of  hydrochloric  acid  is  added,  a  white  crystalline  precipitate 
of  the  hydrochloride  is  obtained  ;  this  redissolves  on  addition  of  a  few 
drops  of  watei',  and  after  a  few  seconds  the  lactone  precipitates.  The 
hydrochloride  dissolves  completely  in  alcohol,  but  on  spontaneous 
evaporation  of  the  solution,  is  resolved  into  lactone  and  ammonium 
chloride.  By  gently  heating  the  compound  CinHoNOo  with  alkalis, 
ammonia  is  evolved.  The  very  ready  decomposibility  of  this  com- 
pound renders  it  doubtful  whether  it  should  be  regarded  as  an  amido- 
acid,  CHPh(NH,).CH2.CH2.COOH,  or  as  an  acid  amide, 

CHPh(OH).CH,.CH,.COXH,.  A.  J.  G. 
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Nitro-orthotoluic  Acids.  By  O.  Jacobsex  (Ber.,  17,  162 — 164). 
— The  1  :  2  :  -4  nitro-orthoxylene  described  in  the  Abstract,  p.  737, 
yields  a  mixture  of  two  nitro-orthotoluic  acids,  by  oxidation  with 
dilute  nitric  acid ;  these  can  be  separated  by  conversion  into  the 
barium  salts,  the  crystals  differing'  so  widely  in  form  that  a  mechanical 
separation  is  readily  effected.  Of  these  acids,  the  one  melting'  at  179° 
is  identical  with  the  a-nitro-orthotoluic  acid  obtained  by  the  nitration 
of  orthotoluic  acid;  the  other,  7-nitro-orthotoluic  acid,  melts  at  152°, 
and  is  not  identical  with  either  of  the  acids  obtained  by  the  nitration 
of  orthotoluic  acid. 

Of  the  four  possible  formulsB  for  orthonitrotoluic  acids,  the  fourth 
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cannot  belong  to  any  of  the  three  known  acids,  as  none  of  them  rield 
the  hydroxy-aeid.  The  7-acid  alone  yields  a  hydroxy-acid  (meta- 
homoparahydroxybenzoic  acid)  that  can  be  split  up  by  hydrochloric 
acid ;  it  is  therefore  represented  by  formula  III.  The  a-acid  is  ob- 
tained both  by  nitration  of  orthotoluic  acid  and  by  nitration  of  1 :  2  :  4 
nitro-orthoxylene ;  it  therefore  must  have  the  constitution  shown  bv 
the  first  foi'mula.  The  hydroxy-acid  obtained  from  it  agrees  in  ail 
properties  with  parahomometahydroxybenzoic  acid.  (The  author's 
earlier  statement  (Ber.,  16,  1958)  on  this  subject  is  erroneous.) 
There  remains  for  the  /3-acid  the  second  formula. 

The  properties  of  the  three  orthonitrotoluic  acids  are  compared  in 
the  following:  table  : — 


a-Nitro-orthotoluic  acid, 
[Me  :  COOH  :  NOo  =  1  : 
2:4],  obtained  together 
with  the  /3-acid  by  nitration 
of  ortliotoktic  acid ;  together 
witli  tlie  y-acid  by  o.xidation 
of  nitrorthoxjlene,  melts 
at  179°. 

The  barium  salt  forms  a 
soft  opaque  mass,  composed 
of  minute  needles. 


o-Araido-orthotoluic  acid 
melts  at  196°,  and  on  treat- 
ment \rith  nitrous  acid 
yields  paralioniometahy- 
droxvbenzoic  acid  melting 
at  172°. 


/3  -  Nitvo  -  orthotoluic 
acid,  [Me  :  COOH  : 
NO2  =  1:2:6],  ob- 
tained, together  witli 
the  a-acid,  by  nitration 
of  orthotoluic  acid, 
melts  at  145°. 


/3- Amido  -  orthotoluic 
acid  melts  at  191°. 


y  -  Nitro  -  orthotoluic  acid, 
[Me  :  COOH  :  NO.  =  1  : 
2  :  5],  obtained,  together  with 
the  a-acid,  by  oxidation  of 
orthonitroxylene,  melts  at 
152°,  crystallises  in  long  his- 
trous  needles,  and  is  readily 
soluble  in  hot  water  and 
alcohol. 

The  barium  salt, 

(C8H6N04)2Ba  +  5H,0, 

crystallises   in   large  transjia- 
rent  ilat  jirisms. 

y  -  Aniido  -  orthotoluic  acid 
melts  at  165°,  crystallises  in 
long  flat  needles,  and  on  trcat- 
meni  with  nitrous  acid  yields 
met  ahoniopa  rally  I  Iroxy  ben- 
zoic acid  melting  at  179°. 
This  latter,  on  heating  at  200° 
with  hydrochlDric  acid,  is  re- 
solved into  carbonic  aniiytlrido 
and  melacresol. 

A.  J.  G. 
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Action  of  Chlor-  and  Brom-acetone,  Acetophenone  Bro- 
mide, and  Phenylbromacetic  Acid  on  Ethyl  Acetoacetate. 
By  A.  Weltner  (Ber.,  17,  66 — 73). — Bromo-  and  chlor-acetone  react 
readily  with  ethyl  acetoacetate,  hut  the  author  has  not  succeeded  in 
obtainino;  any  definite  results ;  on  saponifj'ing  the  oily  product 
(CH.Ac.CHi^.COOEt  ?)  with  cold  dilute  potash  and  acidulating,  a 
brown  oil  is  obtained,  which  becomes  resinified  on  warming  with 
dilute  alkalis  or  bv  treatment  with  baryta-w^ater.  The  preparation  of 
ethylic  acetophenone-acetoacetate  from  acetophenone  bromide  and 
ethyl  acetoacetate  has  been  described  by  Paal  (this  vol.,  598).  On 
reducing  it  with  sodium-amalgam  (the  solution  being  kept  neutral 
or  slightly  alkaline  by  the  addition  of  acetic  acid),  a  hydroxylactone, 

OH.CHMe.CH<SQQ>CHPh,  is  produced;  it  forms  a  thick  yellow 

oil,  insoluble  in  alkaline  carbonates,  soluble  in  alkalis  and  in  baryta- 
water.  When  ethylic  acetophenoneacetoacetate  is  boiled  with  dilute 
hydrochloric  acid,  much  resinous  matter  is  formed,  together  with  a 
substance  of  the  formula  C11H12O2 ;  it  is  obtained  as  a  brownish-yellow 
oil,  insoluble  in  dilute  alkali,  and  decomposed  on  distillation  in  a 
vacuum.     It  is  doubtful  whether  it  is  the  diketone, 

CeHs.CO.CHo.CHo.CO.CHa, 

or  the  isomeric  lactone.  By  the  action  of  sodium-amalgam  on  an 
alcoholic  solution,  a  deep  brown-red  colour  is  gradually  produced, 
which  disappears  as  the  action  continues,  and  on  acidulating  the 
colourless  liquid,  an  acid  (CisHioOs  or  C12H12O3)  is  precipitated  in 
white  crystalline  flakes  ;  it  crystallises  from  dilute  alcohol  in  slender 
white  lustrous  needles  melting  at  179°.  It  is  a  well-characterised 
acid,  dissolves  readily  in  dilute  alkalis,  alkaline  carbonates,  and 
bary ta- water ;  the  sodium  salt  forms  readily  soluble  lustrous  needles, 
the  silver  salt  a  white  insoluble  precipitate.  Boiled  with  acetic  anhy- 
dride, it  yields  a  compound  insoluble  in  alkalis,  sparingly  soluble  in 
alcohol,  and  ciystallising  from  it  in  lustrous  needles  melting  at  139°. 
Ethyl  phenylacetosuccinate  obtained  from  ethyl  phenylbromacetate 
and  ethyl  acetoacetate  has  been  prepared  by  Riigheimer  (Abstr.,  1881, 
600).  It  forms  colourless  lustrous  scales  melting  at  75 — 76°,  the  free 
acid  forming  clusters  of  large  plates  melting  at  120 — 121° ;  the 
sodium  salt  crystallises  in  needles  readily  soluble  in  water.  The 
monethyl-derivative,  COOH.CHAc.CHPh.COOEt,  forms  slender 
needles  melting  at  132-5°.  The  ketonic  acid,  CH2Ac.CHPh.COOH,  is 
produced  on  boiling  the  mon-  or  di-ethyl-derivative  with  dilute  hydro- 
chloric acid  or  baryta- water ;  it  is  readily  soluble  in  alcohol  and 
ether,  and  crystalHses  in  clusters  of  plates  melting  at  126° ;  with 
nitric  acid,  it  yields  solid  oxidation-products  soluble  in  alkalis ;  a 
diketone  has  not  yet  been  obtained  from  it.  The  zinc  salt  of  the 
ketonic  acid  crystallises  from  hot  Avater  in  long  white  needles ;  the 
silver  salt  forms  a  white  flocculent  precipitate ;  the  copper  salt,  which 
is  green,  is  insoluble  in  water,  soluble  in  alcohol;  the  calcium  and 
barium  salts  are  readily  soluble  and  do  not  crystallise.  The  lactone, 
CHPh.CO- 

I  ^0,  is  produced  by  the  action  of  sodium-amalgam  on  the 

CHo.CHMe^ 
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ketonic  acid,  and  forms  an  oil  non-volatile  (or  nearly  ko)  in  steam. 
The  calcium  salt,  (CnH,:i03)nCa,H.>0,  of  the  corresponding  hydroxy. 
acid  is  readily  soluble  ;  the  silver  salt  forms  a  white  precipitate. 

A.  K.  M. 

Derivatives  of  Orthonitrocinnamic  Acid.  Bv  J.  M.  Morgax 
(Ber.,  17,  219 — 228). — Sodium  orthonitrociunamate"  (2  mols.)  and 
sodium  carbonate  (1  mol.)  are  dissolved  in  water,  and  a  stream  of  air 
saturated  with  bromine  passed  through  the  liquid.  Orthonitro- 
phenylbromolactic  acid  is  the  main  product,  but  there  is  also  formed 
an  acid  of  the  formula  CgHgNOe,  crystallising  in  colourless  trans- 
parent rectangular  prisms,  melting  at  94°,  and  soluble  in  alcohol  and 
ether.  On  dissolving  it  in  hot  anhydrous  chloroform,  water  sepa- 
rates, and  oi'thonitrophenyloxyacrylic  acid  is  deposited  on  coolino-. 

On  adding  the  acid  CgllgNOfi  to  fuming  hydrobroraic  acid,  there  are 
formed  orthonitrophenylbromolactic  acid,  indigotine,  and  a  substance 
which  crystallises  from  hot  glacial  acetic  acid  in  silky  needles,  is 
sparingly  soluble  in  ether,  alcohol,  and  watei\  The  addition  of  the 
least  excess  of  alkali  to  its  solution  causes  the  formation  of  a  deep 
indigo-blue  precipitate,  whose  colour  is  destroyed  bv  acids.  On 
diluting  the  filtrate,  a  yellow  precipitate  is  obtained ;  it  can  be  crys- 
tallised from  acetone  or  acetic  ether,  and  then  forms  brilliant  scarlet 
rectangular  prisms  of  the  formula  CgHsNOoBr  or  CiBHioN204Br2, 
melts  at  255°,  and  can  be  sublimed  in  long  red  needles  on  careful 
heating.  It  is  sparingly  soluble  in  chloroform,  ether,  and  carbon 
bisulphide,  more  readily  in  alcohol.  A.  J.   G. 

Tetramethylbenzidine.  By  W.  Michler  and  H.  Pattixson  (Ber., 
17,  115 — 119). — By  the  action  of  concentrated  sulphuric  acid  on 
dimethylaniline,  Michler  and  Salathe  (Ber.,  12,  1171)  obtained  a 
base  which  Avas  assumed  to  be  either  a  tetramethyldiamidodiphenyl- 
methane  or  tetramethylbenzidine,  Me2]N".C6H4.CBH4.ISrMe2.  The  fol- 
lowing experiments  show  that  the  latter  view  is  the  correct  one  : — 
A  substance  having  the  same  properties  is  obtained  by  oxidising 
dimethylaniline  dissolved  in  sulphuric  acid,  by  means  of  lead  dioxide ; 
the  reaction  probably  takes  place  thus :  2Cf,H5XMeo  -f  Pb02  = 
NMcoCeHj.CsHi.NMe:  -f  PbO  -f-  H2O.  When  benzidine  dissolved  in  ben- 
zene, or  better  in  methyl  alcohol,  is  heated  with  methyl  iodide  in  sealed 
tabes  for  some  hours  at  120°,  the  compound  Me2N.C6H4.C6H4.N^Ie3l 
is  obtained.  It  melts  at  263°,  crystallises  in  needles,  and  is  sparingly 
soluble  in  water  and  alcohol.  On  distilling  it,  tetramethylbenzidine 
is  obtained,  agreeing  in  melting  point  (195°)  and  all  other  properties 
with  the  above  base  and  with  that  previously  obtained  by  Michler  and 
Salathe.  The  compound  Me2N.C6H4.C6H4.NMe3Cl  is  prepared  by 
boiling  the  corresponding  iodine-derivative  in  aqueous  solution  with 
freshly-precipitated  silver  chloride  ;  it  is  readily  soluble  in  water  and 
alcohol,  and  crystallises  from  the  former  in  yellowish  crystals  melting 
at  228°  ;  the  platinocholoride  has  the  formula 

Me^N.CeHi.CeHiNMeaCl.HC^PtCli. 

Vinitroteiramcthylhevzi'linp,  CisHif.N'2(N02)2,  is  obtained  as  a  yellowish- 
red  precipitate  on  adding  sodium  nitrite  to  a  solution  of  tetramethyl- 
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lienzidine  in  dilute  liydrocliloric  acid.  It  crystallises  from  alcohol  in 
needles  melting-  at  188°.  On  reduction,  it  yields  diamidotetramethyl- 
henzidine,  G\zYli^i{'^Ho^n.  This  crystallises  from  alcohol  in  scales 
of  silvery  lustre,  melts  at  168°,  and  is  readily  soluble  in  hot,  sparingly 
in  cold  alcohol,  and  insoluble  in  water.  With  ferric  chloride  and 
hydrochloric  acid,  it  yields  a  violet  coloration,  which  remains  un- 
altered on  dilution  with  water ;  and  with  potassium  dichromate  and 
sulphuric  acid  a  brownish-red  coloration,  which  becomes  red  on  dilu- 
tion ;  whilst  permanganate  and  hydrochloric  acid  produce  at  first  no 
chano-e,  the  solution  assuming  a  red  coloration  on  standing. 

A.  K.  M. 
New  Method  for  producing  Acridine.  By  0.  Fischer  and 
G.  KuRXER  {-Ber.,  17,  lUl — 102). — This  consists  in  heating  a  mixture 
of  chloroform  (1  part),  diphenylamine  (1  part),  zinc  chloride  (1  part), 
and  zinc  oxide  (i  part)  for  7 — 8  hours  at  200 — 210°,  The  product  is 
boiled  with  concentrated  hydrochloric  acid,  the  filtrate  poured  into 
water,  and  the  acridine  precipitated  bv  alkali.  The  reaction,  NHPh2 
-I-  CHCI3  +  ZnO  =  Ci3H9N,HCl  +  ZnClo  +  HoO,  is  analogous  to 
the  formation  of  acridine  from  diphenylamine  and  formic  acid  (Abstr., 
1883,  1133),  but  the  yield  is  considerably  better.  The  base  obtained 
by  the  authors  melted  at  110 — -111°.  Aluminium  chloride  may  be 
substituted  for  the  zinc  chloride  with  advantage.  A.  K.  M. 

Acridine.  By  L.  Medicus  (Ber.,  17,  196 — 197). — Acridine  nitrite, 
(C26HisN2,X03H,H20)2H20,  obtained  by  mixing  solutions  of  potassium 
nitrite  with  an  acridine  salt,  as  a  yellow  flocculent  jjrecipitate,  crys- 
tallises from  hot  water  in  long  silky  yellow  needles,  melts  at  150 — • 
151°,  is  sparingly  soluble  in  cold  water  and  in  ether,  more  readily 
soluble  in  hot  water,  soluble  in  alcohol.  The  solutions  show  the 
fluorescence  of  acridine  salts.  A.  J.  G. 

Chrysaniline.  By  C.  Fischer  and  G-.  Korxer  (Ber.,  17,  203 — 
209). — Verv  little  more  is  known  of  this  substance  than  was  pub- 
lished by  Hofman  in  1862  and  1869  (Comjjt.  rend.,  55,  817;  Ber.,  2, 
879).  From  its  close  resemblance  to  flavaniline,  which  has  been 
recently  shown  by  Fischer,  Rudolph,  and  Besthorn  (Abstr.,  1882, 
1066  ;  1883,  600)  to  be  a  quinoline  derivative,  it  appeared  highly 
probable  that  chrysaniline  would  have  a  somewhat  similar  constitu- 
tion :  this  view  is  now  shown  to  be  connect,  as  the  authors'  results 
prove  chrvsaniline  to  be  the  diamido-derivative  of  phenylacridine. 

Chi-ysophenol,  CigHioXoO. — This  substance  was  discovered  and  partly 
investigated  by  W.  Claus,  and  further  examined  by  the  authors.  By 
heating  chrysaniline  with  3 — 4  times  its  amount  of  concentrated 
hydrochloric  acid  at  180^,  an  amido-group  is  eliminated  and  replaced 
by  hydroxyl,  CgH.^NsHCl  +  H2O  =  CsH.aNaO  +  NH4CI.  Chryso- 
phenol  is  separated  from  any  unaltered  chrysaniline  by  treatment 
with  dilute  soda  in  which  it  dissolves  to  a  clear  yellow  solution,  and 
is  separated  on  neutralisation  of  the  liquid  as  a  yellowish-red  pre- 
cipitate. It  crystallises  from  dilute  alcohol  in  small  red  needles  con- 
taining 1  niol.  H2O.  It  is  sparingly  soluble  in  water,  benzene,  and 
ether,  very  readily  in  alcohol.     It  is  readily  soluble  in  caustic  alkalis, 
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but  insoluble  in  alkaline  carbonates.  It  still  possesses  stronf^  dveino- 
powers  and,  like  chrysaniline,  forms  sparingly  soluble  salts  with  acids. 
On  oxidation,  it  yields  a  crystalline  acid,  and  this  when  distilled  with 
lime  gives  an  intense  odour  of  pyridine  bases. 

Phcnylacridine  from  GhrijsaniUne. — 10  grams  chrysaniline  is  dis- 
solved in  a  mixture  of  50  grams  sulphuric  acid  and  4 — 5  grams  water, 
and  the  well-cooled  solution  treated  with  a  stream  of  nitrous  anhy- 
dride until  distinct  excess  of  the  latter  is  apparent.  The  resultiiic- 
diazo-compouiid  is  then  added  in  small  portions  to  600  grams  of 
boiling  alcohol,  when  an  intensely  yellowish-green  fluorescing  liquid 
is  obtained.  The  greater  part  of  the  alcohol  is  distilled  off,  water 
added,  followed  by  excess  of  caustic  soda,  when  reddish-coloured 
flocks  separate,  and  without  further  purification  are  mixed  with 
excess  of  soda,  heated  on  an  oil-bath  at  200°,  and  distilled  by  aid  of  a 
current  of  steam,  whilst  the  tempei^atare  of  the  bath  is  slowly  raised 
to  250°.  Phcnylacridine  distils  over,  and,  after  purification,  shows 
all  the  properties  described  by  Bernthsen  and  Bender  (Abstr.,  1883, 
1133).  The  formation  of  phcnylacridine  from  chrysaniline  shows 
clearly  that  the  formula  of  this  latter  must  be  CigHisXa,  and  not 
C20H17N3,  that  previously  adopted. 

With  regard  to  the  formation  of  chrysaniline  in  the  rosaniline 
process,  three  views  are  possible.  1.  That  chrysaniline  is  a  condensa- 
tion-product from  2  mols.  of  aniline  and  1  mol.  of  paramido-benzalde- 
hyde  obtained  by  oxidation  of  paratoluidine.  2.  That  it  is  a  con- 
densation-product from  orthotoluidine  and  aniline.  3.  That  amido- 
phenylamine  is  formed,  and  reacts  with  amidobenzoic  acid  to  form 
chrysaniline  in  a  manner  similar  to  that  in  which  diphenylamine  and 
benzoic  acid  yield  phcnylacridine. 

Of  these  views  the  second  is  the  most  probable,  as  it  is  found  that 
by  heating  orthodiparatriamidotriphenylmethane  prepared  from  ortho- 
nitrobenzaldehydeand  aniline  (Renouf,  Abstr.,  1883,  981)  with  arsenic 
acid  at  180 — 200°,  chrysaniline  is  formed  : — 


+  20  =  I  I  I  '    +   2H..0 


KII2  NHo 

ChrysaniUne. 

From  these  results  chrysaniline  must  be  regarded  as  diamidophenyl- 
acridine,  the  amido-groups  being  both  in  the  para-position  relatively 
to  the  methane  carbon-atom.  A.  J.  Gr. 

Violet  Derivatives  of  Triphenylmethane.  By  0.  Fischer  and 
G.  KuiiNKR  (7/'/-.,  17,  98— 101  j. — The  authors  (Inscribe  a  new  synthesis 
of  hexamethylparaleucaniline  which  lends  support  to  their  views  on 
the  violet  derivatives  of  rosaniline,  and  also   indicates  a  method  for 
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the  preparation  of  a  wliole  series  of  methyl-  and  ethyl-derivatives  of 
leucaniline.  It  consists  in  heating  ethyl  orthoformate  (1  part)  veith 
dimethylaniline  (3 — 4  parts)  and  zinc  chloride  (2  parts)  for  some 
hours  on  a  water-bath,  the  zinc  chloride  being-  added  gradually: 
CH(0Et)3  +  3NPhMe^  =  CH(C6H4.NMe2)3  +  3EtOH. 

The  paper  also  contains  a  reply  to  Wichelhaus  {Ber.,  16,  3044). 

A.  K.  M. 

Kynuric  Acid.  By  M.  Kretschy  (Monatsh.  Chem.,  5,  16—32). — 
The  author  now  finds  that  the  above  acid  (Abstr.,  1883,  674)  is  iden- 
tical with  carbostyrilic  acid,  and  not  isomeric  therewith  as  he  formerly 
believed.  The  discrepancies  previously  observed  in  the  behaviour  of  the 
two  acids  were  due  to  inaccuracies  in  the  published  description  of  the 
properties  of  carbostyrilic  acid.  The  kynuric  acid  used  in  the  present 
research  was  prepared  by  the  oxidation  of  kynurenic  acid  with  an 
alkaline  solution  of  potassium  permanganate.  The  quantity  of  oxygen 
used  in  the  oxidation  was  estimated  and  was  always  found  to  be  about 
6  atoms  for  every  molecule  of  kynurenic  acid  oxidised.  Small  quanti- 
ties of  oxalic  acid  were  usually  formed,  but  scarcely  any  other  bye- 
products.  The  most  favourable  results  were  obtained  under  the  fol- 
lowing conditions  : — 20  grams  of  kynurenic  acid  and  10  grams  crys- 
tallised potassium  hydroxide  (KOH  +  2H2O)  were  dissolved  in 
3  litres  of  water,  and  64  grams  potassium  permanganate  in  about  one- 
fifth  normal  solution  (i.e.,  3'5  grams  KoMuoOs  in  100  c.c.)  added. 
The  whole  was  kept  at  60 — 70°  for  four  days,  and  the  acid  was  then 
precipitated  with  hydrochloric  or  nitric  acid.  Unchanged  kynurenic 
acid  was  removed  by  treating  the  mixed  acids  with  boiling  ether,  in 
which  kynurenic  acid  is  almost  insoluble,  kynuric  acid  being  easily 
soluble.  About  70  per  cent,  of  the  theoretical  quantity  of  kynuric 
acid  was  thus  obtained.  The  acid  must  be  crystallised  from  luke- 
warm water  only,  as  hot  water  causes  partial  decomposition. 

Kynuric  acid  crystallises  in  slender  needles  soluble  in  ether  and 
alcohol,  sparingly  so  in  cold  water  (1  :  890  at  10°).  The  acid  is 
dibasic,  and  forms  acid  and  neutral  salts.  Its  amido  character  is  not 
very  marked,  but  it  forms  double  salts  with  platinum  chloride,  with 
iron  chloride,  and  with  silver  and  mercurous  nitrates.  It  yields 
aniline  when  heated  with  a  mixture  of  potassium  hydroxide  and 
carbonate.  Ammonium,  kynurate,  09115X05(^114)2,  crystallises  in 
slender  needles.  Hydrogen  potassiiim  kynurate  crystallises  with  ^HzO, 
and  is  sparingly  soluble  in  water.  Hydrogen  barium  hynurate, 
(C9ll6N05)2Ba  4-  HoO,  is  precipitated  from  a  solution  of  the  acid 
potassium  salt  by  barium  chloride,  and  crystallises  in  needles.  Barium 
hi/nurate,  CgHpNOsBa  +  HoO,  obtained  from  the  neutral  ammonium 
salt,  forms  microscopic  needles,  and  gives  up  its  water  of  crystallisa- 
tion at  100°.  Calcium  kynurate,  C9H5N05Ca  +  2-^H30,  is  precipitated 
in  the  form  of  microscopic  needles  which  do  not  give  up  their  water 
of  crystallisation  at  100°.  A  basic  coi^per  salt,  2(C9H5N05Cu),CuO 
-t-  4H20,  is  precipitated  from  solutions  of  the  neutral  ammonium 
salt  by  copper  acetate  as  a  blue  crystalline  powder,  which  loses  2H2O 
at  100°. 

When  heated  for  some  time  at  189 — 191°,  kynuric  acid  decomposes, 
giving  off  carbonic  anhydride  and  water,  and  leaving  a  bitter  residue, 
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sparingly  soluble  in  benzene,  ether,  alcohol,  and  water.  Alkalis  dis- 
solve it  readily,  and  hydrochloric  acid  reprecipitates  it  from  these 
solutions  in  a  fiocculent  form.  This  residue  seems  to  be  a  mixture  of 
various  bodies,  and  was  not  further  examined.  Kynuric  acid  cannot 
be  crystallised  from  boiling'  water,  as  partial  decomposition  takes 
place.  If  its  aqueous  solution  be  maintained  for  some  time  at  about 
100°,  or  hydrochloric  acid  be  added,  and  the  solution  be  evaporated, 
the  decomposition  is  complete,  orthamidoheuzoic  and  oxalic  acids  being 
produced.  Friedlander  and  Ostermaier  have  already  noticed  this 
decomposition  of  carbostyrilic  acid  by  hydrochloric  acid.  The  for- 
mula of  kynuric  acid  is  therefore 

C6H4(COOH)(NH.CO.COOH)[COOH  :  NH.CO.COOH  =1:2], 

and  the  decomposition  takes  place  according  at  the  equation : — 

C6H4(COOH)(NH.CO.COOH)  +  H.O 

-^  CsH^CNHoJ.COOH  -t-  (COOH),. 

The  author  has  succeeded  in  synthesising  kynuric  acid  by  heating 
together  an  intimate  mixture  of  dry  orthamidobenzoic  and  oxalic 
acids  in  an  oil-bath  at  115 — 135°,  and  finally  at  145 — 150°.  The  acid 
thus  obtained  is  identical  with  kyiiuric  acid. 

The  formation  of  oxalyl-orthamidobenzoic  acid  by  the  oxidation  of 
carbostyril,  acetotetrahydroquinoline,  kynurenic  acid,  and  kynurin,  and 
that  of  acetoanthranilic  acid  from  quinaldine,  shows  the  tendency  of 
quinoline-derivatives  to  form  anilido-compounds  when  the  pyridine- 
ring  is  oxidised.  The  author  intends  to  investigate  the  causes  of 
potassium  permanganate  attacking  the  pyridine-ring  in  kynurenic 
acid  and  k^Tiurin,  and  not  the  benzene-ring.  From  the  results  ob- 
tained by  the  oxidation,  it  is  clear  that  the  carboxyl  and  hydroxyl 
radicles  in  kynurenic  acid  are  present  in  the  pyridine-ring. 

'    L.  T.  T. 

Derivatives  of  Naphthalene.  By  E.  Lellmann  (Ber.,  17,  109 — 
114). — 13y  the  action  of  nitric,  acid  on  a-acetonaphthalide,  the  author 
obtained  a  nitro-prodiict  melting  at  171°  in  accordance  with  the 
results  obtained  by  Liebermann  {Annalen,  183,  229)  and  by  Andrecui 
and  Biedermann  (Ber.,  6,  342),  and  by  the  action  of  potassium 
hydroxide  on  this,  a-nitronaphthylamine  was  produced.  By  the  artion 
of  benzoic  chloride  on  a-nitronaphthylamine  melting  at  190°,  the 
a-nitrobenzonaphthalide,  melting  at  224°  (Hiibner  and  Ebell, 
Annalen,  208,  324)  is  obtained,  yielding  naphthylenediamine  (m.  p. 
186°),  on  reduction.  On  reconverting  a-nitronaphthylamine  into 
the  acetyl-derivative  by  means  of  acetic  anhydride,  a-yiitroacetonnph- 
thalide  is  obtained  melting  at  187",  and  crystallising  in  long  yellow 
needles ;  also  a  small  quantity  of  a  second  substance  (c-nifroaccto- 
naphthalide)  melting  at  142"^.  The  mother-liquors  from  the  prepara- 
tion of  a-nitronaphthylamine  gradually  deposit  crystals  containing 
ft-  and  7-nitronaphthylamines  which  can  be  separated  by  crystallisa- 
tion from  alcohol.  The  5-compound  forms  small  yellow  needles, 
melting  at  198°,  and  yields  a  benzoyl-derivativc,  melting  at  175", 
identical     with     Hiibner    and     Ebcll's    benzoylorthonitronaphthalide 

3  e  2 
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obtained  by  nitrating  benzoylnaphthalide.  By  the  action  of  acetic 
anhydride  on  |S-nitronaphthylamine,  ^-nitracetonaphthalicle  is  ob- 
tained, melting  at  115°.  <y-Nit)'onaphthylamine  melts  at  144°  and 
crystallises  from  alcohol  in  splendid  prisms  of  the  colour  of  potassium 
dichromate  and  of  gi'eenish  lustre.  It  yields  an  acetyl-derivative, 
melting  at  194°,  and  by  the  action  of  alkali  on  this,  ^/-nitronaphthol  is 
produced,  melting  at  il6°.  The  author  has  examined  Liebermann's 
7-nitroacetonaphtlialide,  melting  at  190°,  and  finds  it  to  be  identical 
with  a-nitracetonaphthalide,  melting  at  187°.  It  is  not  yet  under- 
stood whether  the  four  isomeric  nitro-derivatives  of  a-acetonaphthalide 
are  formed  during  the  nitration  and  exist  together  in  the  product 
melting  at  171°,  or  whether  a  molecular  change  occurs  in  the  splitting 
off  or  inti'oduction  of  the  acetyl-group  ;  a  product  melting  at  171° 
could  not  be  obtained  from  a  solution  containing  a-  and  /3-nitraceto- 
naphthalide.  Nothing  is  known  of  the  constitution  of  the  7-  and  ^- 
derivatives;  the  a-compound  is  without  doubt 

C,„H6(NH,)(N0,),[NHo.  :  NO^  =  1  :  2], 

whilst  the  constitution  of  the  /3-derivative  cannot  yet  be  decided  owing 
to  the  apparently  contradictory  nature  of  the  necessary  data.  By 
the  further  nitration  of  /3-nitroacetonaphthalide  a  dinitro-deriva- 
tive,  melting  at  247°,  is  produced  identical  with  the  compound 
obtained  by  Liebermann  by  the  direct  nitration  of  acetonaphthalide, 
and  the  constitution  of  which  is 

CioH5(NHA5)(NO,),[NHl5  :  NOo-.  NO.,  =  1  :  2  :  4]. 

a-Nitroacetonaphthalide  appears  to  yield  a  different  dinitro-derivative. 

A.  K.  M. 
Derivatives  of  /3-Dinaplith.ylamine.  By  C.  His  and  A.  Weber 
(Ber.,  17,  197 — 198). — /3-Dinaphthylamine  is  now  obtainable  in  con- 
siderable quantities  as  it  is  a  bye-product  in  the  manufacture  of 
|3-naphthylamine.  Dinitro-ji-cUnaphthylainine  is  obtained  by  adding 
the  base  to  a  well-cooled  mixture  of  fuming  nitric  acid  and  glacial 
acetic  acid.  It  crystallises  from  cumene  in  yellowish-red  needles  or 
fine  prisms,  and  melts  at  224 — 225°.  Tetranitro-(3-dinaphthylamine  is 
obtained  together  with  the  above,  and  is  formed  exclusively  if  the 
temperature  rises  during  the  reaction.  It  is  very  sparingly  soluble 
in  benzene  or  cumene,  readily  soluble  in  boiling  nitrobenzene,  from 
which  it  separates  on  cooling  in  yellow  crystalline  granules  of  melt- 
ing point  285—286°.  A.  J.  G. 

Derivatives  of  Hydrindonaphthene.  By  A.  Baeyer  and  W.  H. 
Perkin,  Jun.  (Ber.,  17,  122 — 125). — On  treating  orthoxylylene  bromide 
with  ethyl  sodomalonate  according  to  Perkin's  method  (i>er.,  16, 
208,  1787,  2136),  the  ethyl  dicarboxylate  of  a  hydrocarbon, 

C6Hi<^Qg  >CH2, 

is  produced,  which  the  authors  name  hydrlndonaplithene,   indonaph- 

CH 
thene  being  C6H4<^  /CH,  and  bearing  the  same  relation  to  indol 
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that  naplitlialenc  does  to  quinoline:  C6H4<^|.,^'-pj  ^  +  Na.C(C00Et)2= 

C6H4<^,^^>C(COOEt)o  +  2NaBr.  The  orthoxuhjlene  hromlde  ob- 
tained by  the  authors  must  be  isomeric  with  the  compouBd  described 
b^-  Radziszewski  arid  Wispeck  (Abstr.,  1882,  1284),  siuce  it  melts  at 
'J3°  and  dissolves  in  5  parts  of  ether.     Hydrindonaphthenedicarhoxylic 

acitZ,  C6H4<^Ptt''>C(COOH)2,  is  best  prepared  as  follows  : — Sodium 

(2  atoms)  is  dissolved  in  8  times  its  weight  of  alcohol,  and  the  semi- 
solid mass  obtained  mixed  with  3  times  its  weight  of  ether  ;  a  solution 
of  the  bromide  (1  mol.)  in  5  parts  ether  is  next  added,  and  then  a 
solution  of  ethyl  malonate  (1  mol.)  in  the  same  quantity  of  ether. 
After  standing  three  hours,  the  ether  is  decanted  from  the  precipitate, 
;in  1  this,  together  with  the  residue  from  the  evaporation  of  the  ether, 
boiled  with  alcoholic  potash  until  the  addition  of  water  no  longer 
produces  turbidity  ;  the  alcohol  is  evaporated,  the  residue  dissolved  in 
water,  the  solution  filtered,  acidulated  with  dilute  sulphuric  acid,  and 
extracted  with  ether.  Hydrindonaphthenedicarboxylic  acid  is  mode- 
I'ately  soluble  in  hot  watei-  from  which  it  crystallises  in  rhombic  plates 
melting  at  199°,  and  then  decomposing  into  carbonic  anhydride  and 

pTT 

hydrindonai^Jithenemonocarhoxijlic  acid,  C6H4<^pyT^^CH.COOH.  This 

melts  at  130°,  distils  without  decomposition,  dissolves  in  120  parts  of 
boiling  water,  and  very  sparingly  in  cold  water.  A.  K.   M. 

Synthesis  of  Dimethylanthracene  Hydride  and  Diphenyl- 
ethane  from  Benzene  and  Ethylidene  Chloride.  By  A.  Angk- 
liLis  and  R.  AxschUtz  {Ber.,  17,  165 — 167). — By  the  action  of 
benzene  on  ethylidene  chloride  or  bromide  in  presence  of  aluminium 
chloride,  there  are  formed  unsymmetrical  dipheuylethane  and  di- 
methylanthracene hydride.  Dipheuylethane  boils  at  150°  undei- 
16  mm.  pressure,  is  quite  colourless,  and  has  a  blue  fluorescence,  its 
other  properties  are  well  known.  Benzophenone  boils  at  17u°  under 
15  mm.  pressui-e. 

Dimethylanthracene    hydride    (diphenylene-diethylidine),   CicHie  = 

CHMf 
C6H4<^pTTTii  /^C6H4,  crystallises  from  solvents  in  pale  yellow  trans- 
parent plates,  melts  at  178 — 179°,  and  sublimes  readily  in  transparent 
clear  yellow  broad  needles.  It  is  readily  soluble  in  ether,  benzene, 
carbon  bisulphide,  boiling  glacial  acetic  acid  and  hot  alcohol.  On 
oxidation  with  chromic  acid,  it  yields  anthraquinone  and  carbonic 
anhydride  approximately  in  the  ratio  of  1  mol.  of  the  former  to 
2  mols.  of  the  latter.  On  distillation  over  nearly  red  hot  zinc-dust 
the  hydrocarbon  readily  yields  anthracene.  The  picric  acid  com- 
pound, Ci6Hi6,C,;H2(N02)3.0H,  crystalliscs  in  dark  reddish-blue  needles, 
and  melts  at  170°.  A.  J.  G. 

Action  of  Aluminium  Chloride  on  a  Mixture  of  Benzene 
and  Vinyl  Bromide  and  of  Benzene  and  Vinyl  Tribromide. 
By  A.   A.NGKDLis  and  R.  ANSiuUiz  (7>Vr.,  17,  167 — 168). — My  passing 
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a  regular  stream  of  vinyl  bromide  vapour  into  a  mixture  of  benzene 
and  aluminium  chloride  gently  heated  on  the  water-bath,  there  is 
obtained  a  mixture  of  ethylbenzene,  diphenylethane,  and  dimethyl- 
anthracene  hydride.  The  formation  of  ethylbenzene  instead  of  cinna- 
mene  is  an  instance  of  the  nearly  general  rule  that  in  this  reaction 
instead  of  an  nnsaturated,  the  corresponding  saturated  aromatic 
hydrocarbon  is  formed.  With  regard  to  the  formation  of  the  other  two 
hydrocarbons,  which  are  the  same  as  those  described  in  the  preceding 
abstract  as  obtained  by  the  action  of  benzene  on  ethylidine  chloride,  &c., 
it  appears  to  the  authors  to  be  most  probable  that  during  the  reaction 
an  addition  of  HBr  to  vinyl  bromide  takes  place  with  consequent 
formation  of  ethylidine  bromide,  which  then  reacts  as  already 
described. 

By  the  reaction  of  benzene  on  vinyl  tribromide  in  presence  of 
aluminium  chloride,  dibeuzvl  was  obtained  in  moderate  quantity. 

A.  J.  G. 

Remarks  on  the  Preceding  Communications  on  Synthesis 
by  Means  of  Aluminium  Chloride.  By  R.  Anschutz  (-Be?-.,  17, 
169 — 170). — In  the  syntheses  of  hydrocarbons  fi'om  benzene  and  the 
halogen-derivatives  of  fatty  hydrocarbons  by  aid  of  aluminium 
chloride,  four  kinds  of  condensation-products  may  be  distinguished  : — 
1.  Those  in  which  phenyl  replaces  the  halogen  in  one  molecule  of 
the  halogen-derivative  of  the  fatty  hydrocarbon.  2.  Those  in  which 
more  than  one  hydrogen-atom  of  one  and  the  same  benzene  molecule 
is  replaced  by  alkyl-groups.  3.  Those  in  which  two  phenylene- 
groups  are  united  to  two  carbon-atoms,  which  are  also  united  to  one 
another.  4.  Those  in  which  two  phenylene-groups  are  united  to  two 
carbon-atoms  not  in  union  with  one  another.  A.  J.   G. 

Paramidofluorene.  By  J.  Strasbugger  (Ber.,  17,  107 — 108). — 
In  a  previous  paper  (this  vol.,  329)  the  author  mentioned  the  forma- 
tion of  paramidofluorene  by  the  distillation  of  the  hydrochloride  of 
paramidodiphenic  acid  with  lime.  He  now  confirms  this  by  compar- 
ing the  substance  so  obtained  with  paramidofluorene   prepared  from 

CsH^NO.) 
fluorene.     He  Y>vepa.ves  paranitrojliiorene,    |  yCHj,  by  adding 

CeHi 

nitric  acid  (sp.  gr.  1'4)  to  a  cold  saturated  solution  of  fluorene  in 
glacial  acetic  acid,  and  then  heating  to  the  boiling  point.  It  melts  at 
154°,  and  on  oxidation  yields  nitrotliphenylene  ketone  melting  at  217 
— 218°.  On  reduction,  it  yields  paramidofluorene  crystallising  from 
dilute  alcohol  in  grey  or  brown  crystals  melting  at  124 — 125°;  the 
somewhat  lower  melting"  poi7it  (123°)  previously  given  is  explained  by 
the  imperfect  purification  of  the  small  quantity  of  the  substance 
obtained  from  the  amidodiphenic  acid.  Paramidofluorene  from  both 
sources  yields  an  acetyl-derivative  melting  at  187 — 188°. 

A.  K.  M. 

Eorneol  from  Camphor.  By  J.  Kachler  and  F.  V.  Spitzeb 
(Mouaish.  Chem.,  5,50 — 54). — Jackson  and  Menke  (Amer.  Chem.  J., 
1883,  270)  state  that  if  camphor  (10  grams)  be  dissolved  in  ten  times 
its  weight  of  alcohol  and  one-third  more  (4  grams)  tban  the  theoretical 
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quantity  of  sodium  be  Gfradually  added,  the  camphor  is  converted 
into  borneol,  9'*i  grams  of  the  latter,  or  94  per  cent.,  being  obtained. 
The  author.s  have  repeated  these  experiments,  but  can  not  confirm  the 
results.  Mixtures  of  camphor  and  borneol  were  obtained,  the  un- 
changed camphor  always  largely  predominating. 

As  the  separation  of  borneol  from  camphor  is  impracticable,  this 
reaction  does  not  form  a  means  of  preparing  borneol.  The  product, 
analysed  by  treatment  with  phosphoric  chloride  (when  borneol  yields 
CioHnCl,  and  camphor  CioHieCU)  was  proved  to  contain  22*8  per  cent, 
borneol,  and  77"2  per  cent,  camphor.  L.  T.  T. 

Isomeric  Campholurethanes.  By  Haller  (Compt.  rend.,  98, 
578 — 580). — The  author  has  previously  described  (ibid.,  92,  ]511, 
and  94,  86  and  809)  a  dextrogyrate  campholurethane  obtained  from 
dextrogyrate  borneol,  .and  crystallising  in  dextrohemihedral  crystals. 
By  the  same  method,  he  has  pi^epared  a  campholurethane  from  Isevo- 
gyrate  Nga'i  borneol  from  Shanghai.  This  borneol  has  the  same 
melting  point,  198°,  as  dextroborneol,  and  its  rotatory  power  [ajo  = 

—  32°  30'.  The  laevocampholurethane  thus  obtained  melts  at  120 — 
127°,  and  its   alcoholic   solution  has  a  Isevorotatory  power   [ajo  = 

—  29"9.  It  is  deposited  fi"om  its  aqueous  solution  in  loBVohemihedral 
crystals,  the  dominant  form  being  a  rhomboidal  prism  of  82°  32', 
modified  on  the  angles  o  and  e,  and  on  the  face  g.  The  angles  of 
these  crystals  correspond  exactly  w^ith  those  of  the  right-handed 
form,  but  the  crystals  of  dextrocampholurethane  never  have  the  face 
e  on  angles  to  the  left,  and  the  crystals  of  laevocampholurethane 
never  have  this  face  on  angles  to  the  right,  and  on  most  of  the  crystals 
the  inverse  law  holds  good  for  the  face  g'. 

Dextroborneol  yields  a  campholurethane  which  forms  dextro- 
hemihedral crystals,  and  is  dextrogyrate,  M'hilst  l^voborneol  yields  a 
campholurethane  which  forms  Isevohemihedral  crystals,  and  is  laevo- 
gyrate.  This  dissymmetry  is  strictly  analogous  to  that  observed  by 
Pasteur  in  the  case  of  the  sodium  ammonium  tartrates. 

In  the  preparation  of  l^vocampholurethane,  a  IjEVOgyrate  borneol 
carbonate  is  also  obtained,  and  this  compound  is  formed  in  much 
higher  proportion  than  is  dextrogyrate  borneol  carbonate  from  dextro- 
borneol, in  fact,  the  Nga'i  borneol  is  often  almost  entirely  converted 
into  the  carbonate.  It  would  seem,  therefore,  that  the  isomerism  of 
this  borneol  with,  ordinary  borneol  is  not  purely  physical,  and  this 
supposition  is  suppoi-ted  by  the  lact  that  in  the  preparation  of  laevo- 
campholurethane  a  substance  slightly  soluble  in  alcohol  and  ether  is 
formed,  which  is  not  formed  in  the  preparation  of  the  dextrocom- 
pound.  Moreover,  dextrocampholurethane  melts  at  115°,  whilst  the 
isomeric  la?vocampholurethane  melts  at  126 — 127°.  The  two  borneol 
carbonates  have,  however,  the  same  melting  point,  215°. 

C.  H.  B. 

Oxidation  of  Menthol  by  Potassium  Permanganate.  By  G. 
Arth  {Cumpt.  rt'7i(l.,  98,  076— 577j. — 8  grams  of  potassium  perman- 
ganate, 500  c.c.  of  water,  and  5  c.c.  of  dilute  sulphuric  acid  (1:4) 
are  placed  in  a  stoj)pered  flask,  4  grams  of  finely  powdered  menthol 
added,  the  mixture  agitated  and  allowed  to  staud  in  a  warm  place. 
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After  24  hours  a  further  quantity  of  2  grams  of  menthol  is  added, 
and  the  addition  is  repeated  at  the  end  of  48  hours.  When  the  per- 
manganate has  been  decolorised,  the  liquid  is  neutralised  with 
sodium  carbonate  and  concentrated  by  evaporation.  The  sodium  salt 
is  then  decomposed  by  dilute  sulphuric  acid,  and  the  liquid  agitated 
with  ether,  which  on  evaporation  leaves  a  brown  syrupy  liquid,  which 
does  not  distil  at  a  fixed  temperature,  has  a  somewhat  powerful 
odour  slightly  resembhng  that  of  valeric  acid,  and  is  only  slightly 
soluble  in  water,  to  w^hich  it  imparts  a  strongly  acid  reaction.  This 
brown  liquid  seems  to  be  a  mixture  of  two  distinct  acids.  It  dis- 
solves with  effervescence  in  sodium  carbonate  solution,  and  if  the 
excess  of  carbonate  is  removed  by  means  of  alcohol,  and  silver  nitrate 
is  added,  two  distinct  precipitates  are  obtained.  One  of  these  dissolves 
in  boiling  water,  and  on  cooling  the  solution  deposits  nacreous 
lamellae  of  the  composition  CioHnAgOs ;  they  are  the  silver  salt  of 
an  acid  CioHigOa,  wdiich  is  liquid  at  ordinary  temperatures.  The 
other  precipitate  is  not  soluble  in  boiling  water,  but  is  gradually 
decomposed  by  prolonged  ebullition.  It  is  probably  the  silver  salt 
of  a  more  highly  oxidised  acid  intermediate  between  the  acid, 
CioHigOs,  and  carbonic  and  oxalic  acids.  C.  H.  B. 

Contributions  to  the  Constitution  of  Brazilin.  By  M.  Wiede- 
mann (Ber.,  17,  194 — 195). — By  heating  brazilin  with  amorphous 
phosphorus  and  hydriodic  acid  of  sp.  gr.  1"5  for  some  hours  in  a 
vessel  provided  with  a  reflux  condenser,  it  yields  hrazinole,  C16H14O4, 
as  a  dark-brown  amorphous  powder,  readily  soluble  in  alcohol  and 
alkalis,  insoluble  in  benzene  and  chloroform,  sparingly  soluble  in 
ether,  water,  and  dilute  acids.  By  heating  brazilin  or  brazinole  in 
sealed  tubes  wath  phosphorus  and  hydriodic  acid  of  sp.  gr.  1'9  at 
150°  for  8—12  hours,  a  substance  of  the  formula  CisHjsOa  or  C16H31O3 
is  obtained  as  a  red-brown  amorphous  powder,  resembling  brazinole 
in  its  solubilities. 

On  distilling  brazinole  with  zinc-dust  in  a  stream  of  carbonic  anhy- 
dride, nearly  complete  decomposition  ensues,  very  minute  quantities 
only  of  a  crystalline  substance,  apparently  a  hydrocarbon  of  the  for- 
mula CisHu  or  CisHie,  being  obtained. 

By  fus  ng  brazilin  with  potash,  Liebermann  and  Burg  [Ber.,  9, 
1883)  obtained  resorcinol ;  in  the  products  of  the  fusion  at  240 — 250°, 
the  author  found  formic  and  acetic  acids,  at  higher  temperatures 
(310— 3o0°)  formic  acid  and  resorcinol.  A.  J.   Gr. 

Quinoline  and  Quinaldine.  (Dincjl.  pohjt.  J.,  250,  533 — 542.) 
— When  an  aqueous  solution  of  orthamidobenzaldehyde  is  treated 
with  a  small  quantity  of  acetaldehyde  and  a  solution  of  caustic  soda, 
quinoline  is  produced.  Friedlander  and  Gohring  have  found  that  this 
reaction  is  not  limited  to  acetaldehyde,  but  that  a  large  number  of 
aldehydes  and  ketones  give  quinoline  when  treated  with  orthamido- 
benzaldehyde in  a  similar  manner.  Aqueous  solutions  of  orthamido- 
benzaldehyde and  pure  acetone  when  treated  in  the  cold  with  soda- 
ley  combine  together,  producing  x-nietliylquinoline  or  quinaldine,  a 
colourless  oil  of  pleasant  odour  boiling  at  240°, 

According  to  the  "  Chemische  Fabrik,"  formerly   E.    Schering  of 
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Berlin,  quinaldines  are  obtained  on  warming'  acetaldebyde  "with  the 
salts  of  primary  aromatic  amines.  The  resulting  bases  can  bo  con- 
verted into  hydro-  or  hydroxy-derivatives,  which  may  be  used  in 
dyeing  or  as  antiseptic  and  antipyretic  agents. 

The  simplest  substitute  of  these  bases,  i.e.,  quinaldine  obtained 
from  aniline  and  aldehyde  is  formed,  according  to  the  equation — 

CeH^N"  +  2C,H,0  =  CoHgN"  +  2H,0  +  Ho. 

For  the  preparation  of  quinaldines,  a  mixture  of  100  parts  aniline 
(115  toluidine  or  130  xylidine)  150  paraldehyde,  200  fuming  hydro- 
chloric acid,  and  2 — 5  aluminium  chloride,  is  boiled  for  4  to  6  houi\s. 
The  product  is  then  poured  into  water,  and  the  filtered  solution 
saturated  with  soda-ley.  The  base  produced  is  distilled  with  steam 
.and  purified  by  fractionation. 

Aldehyde,  acetal,  crotonaldehyde,  aldol,  or  lactic  acid,  may  be  em- 
])loyed  in  the  place  of  paraldehyde,  and  hydrobromic,  sulphuric, 
phosphoric,  or  other  acids  in  the  place  of  hydrochloric  acid. 

Qiimaldine,  CioHgN  (from  aniline),  is  a  liquid  resembling  qnino- 
line  in  smell.  It  boils  at  240°.  Orthomethylqninaldine,  MeCjoHgN,  is 
liquid,  and  boils  at  249 — 251°.  ParumefhylqiiinaldiAie  is  isomeric  with 
the  former,  but  is  solid,  forming  colourless  crystals  which  melt  at 
59—60°. 

When  a  mixture  of  aniline  and  ethyl  acetoacetate  is  heated  nearly  to 
the  boiling  point,  alcohol  escapes.  On  interrupting  the  reaction  when 
the  naass  becomes  dark  yellow,  treating  the  product  with  concentrated 
sulphuric  acid,  diluting  with  water  and  adding  alkali,  hydroxymeflujl- 
quinoline,  CioHyON,  is  precipitated  (m.  p.  22'2°).  D.  B. 

Paradibromoquinoline.  By  S.  Metzger  (J>er.,  17, 1S6 — 191). — 
Taradibromoqaiuolitie  is  prepared  by  heating  paradibromaniline  with 
nitrobenzene,  glycerol,  and  sulphuric  acid.  It  crystallises  in  long 
white  needles,  can  be  distilled  with  steam,  melts  at  127 — VlQ'^ .  It  is 
nearly  insoluble  in  water,  readily  soluble  in  acids,  ether,  alcohol,  ben- 
zene, light  petroleum,  &c.  The  hydrochloride,  CsHsBr.NjHCl,  crys- 
tallises in  small  broad  needles ;  it  is  decomposed  into  free  ba.se  and 
hydrochloric  acid  by  cold  water.  The  picrate  crystallises  in  long 
yellow  needles,  and  is  also  decomposed  by  water.  The  chromate, 
(C9H5Br.;N)2,H2Cr207,  forms  a  microcrystalline  orange-red  powder. 
The  plaiinochloride,  (C9H5Br.jN)2,H2PtCl6,  crystallises  in  minute  yellow 
needles,  and  is  readily  decomposed  by  water.  A  comparison  of  the 
a-dibromoquinoline  obtained  by  La  Coste  (Abstr.,  1881,  741)  by  direct 
bromination  of  quinoline,  showed  its  identity  with  parabromoquinoline. 

A.  J.  G. 

Paraquinolinesulphonic  Acids.  By  J.  Happ  (Ber.,  17,  191 — 
193). — Ortho-  and  mcta-quinolinesulphonic  acids  have  been  obtainetl 
by  the  action  of  sulphuric  acid  on  quinoline  (Lubavin,  A)inalen,  155, 
313;  Bedall  and  A.  Fischer,  Abstr.,  1882,  8G9). 

SO3H  (^''^i^^i 
Paraquinolinesulphonic  acid,  |       |         ,  is  obtained   by  heating 
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u  mixture  of  sulpbanilio  acid,  nitrobenzene,  glycerol,  and  sulphuric 
acid.  It  crystallises  in  strongly  refractive,  hard,  brilliant,  colourless 
needles  of  the  formula  C9H6N.SO3H  +  l^H.O,  is  sparingly  soluble  in 
cold  water  or  cold  alcohol,  more  readily  soluble  in  hot  water  or 
alcohol.  It  does  not  melt  at  260^  The  barium  salt,  (CflHsSOsNjaBa, 
forms  crystalline  scales;  the  potassium  salt,  CgHeNSOsK,  crystallises 
in  brilliant  plates ;  the  sodium  salt,  CoHfilS^SOsNa,  crystallises  in  lance- 
shaped  needles;  the  silver  salt,  CoHeNSOsAg,  forms  slender  white 
needles  ;  an  acid  silver  salt,  'iCgileNSOsAg  +  C9H7NS03,  also  crystal- 
lises in  needles.  On  fusing  the  sulphonic  acid  with  potash,  a 
hydroxyquinoline  of  melting  point  193°  is  obtained,  apparently 
identical  with  Skraup's  parahydroxyquinoline.  A.  J.   Gr. 

Relation  between  Benzene  and  Pyridine.  By  C.  Bottinger 
(Ber.,  17,  144). 

Pyridine-derivatives.      By  C.  Bottinger  (Ber.,  17,  92 — 95). — 

This  paper  contains  the  analytical  data  omitted  in  pre\'ious  communi- 
cations (Abstr.,  1881,  181  and  612).  Pieolinecarboxylic  acid  crys- 
tallises with  1  mol.  HoO,  which  it  gradually  loses  in  dry  air,  rapidly 
when  heated  at  100''.  It  forms  a  very  readily  soluble  barium  salt, 
(C7H6N02)2Ba,llHoO,  crystallising  in  broad  lustrous  needles,  which 
effloresce  on  exposure  to  the  air.  The  calcium  salt,  (C7H6N02)2Ca,H20, 
is  readily  soluble  in  water,  and  cr^'stallises  in  colourless  transparent 
four-sided  prisms,  which  do  not  lose  their  water  at  120°.  The  sul- 
phate and  oxalate  of  pieolinecarboxylic  acid  are  readily  soluble  in 
water ;  the  platinochloride  crystallises  in  scales,  readily  soluble  in 
water  and  alcohol. 

Pyridinedicarboxylic  acid  crystallises  with  1  mol.  H2O,  which  it 
readily  loses  at  100°  :  it  dissolves  readily  in  sulphuric  and  hydro- 
chloric acids,  but  on  evaporating  the  hydrochloride  on  a  water-bath, 
the  acid  becomes  dissipated.  The  barium  salt,  C7H3N04Ba,l-^H20, 
is  sparingly  soluble,  and  the  calcium  salt,  C'jHsNOiCajiHiO,  almost 
insoluble  in  water.  Pyridinemonocarboxylic  acid,  obtained  by  heat- 
ing the  above,  yields  a  very  characteristic  copper  salt, 

(C6H,N02)2Cu,4H20, 

crystallising  in  bluish-green  irregular  six-sided  scales.  Tricarbo- 
p\Tidinic  acid  (trimesitiuic  acid)  yields  a  barium  salt  of  the  formula 
(C8H2N06)2Ba3,7H20,  and  a  calcium  salt,  G8H3N06Ca,2|H20,  insoluble 
in  water  and  in  dilute  acetic  acid  ;  the  copper  salt,  C8H3N06Cu,3H20, 
forms  an  insoluble  greenish-blue  precipitate,  and  the  silver  salt, 
C>,H2N06Ag2,H20,  a  gelatinous  precipitate.  Ethyl  uvitonate  may  be 
obtained  by  heating  the  potassium  salt  of  the  acid  with  alcoholic 
ethyl  iodide  at  130°  ;  it  is  insoluble  in  dilute  ammonia,  soluble  in 
hydrochloric  acid.  When  heated  rapidly,  it  can  be  distilled  in  small 
quantity,  but  is  decomposed  by  continued  heating.  A.  K.  M. 

Condensation  to  Pyridine-derivatives.  By  C.  Bottinger 
(Ber.,  17,  5o — 54). — The  author  refers  to  a  previous  paper  (Anualeii, 
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208,  122)  in  wliicli  lie  showed  that  the  formation  of  uvitonic  acid 
from  pyruvic  acid  is  only  possible  by  the  separation  of  hydroo-en, 
which,  however,  does  not  become  free,  but  reduces  a  portion  of  the 
pyruvic  acid.  The  author  has  made  many  experiments  with  tlie 
view  to  avoid  this  loss  of  pyruvic  acid,  and  to  improve  the  yield  of 
uvitouic  acid.  On  treating  ammonium  imidopyi'uvate  w^ith  bromine- 
vapour,  a  violent  reaction  takes  place  with  evolution  of  carbonic 
anhydride.  When  the  bromine  is  in  excess  uvitonic  acid  separates  as 
a  pale-yellow  powder,  which  becomes  colourless  when  washed,  whilst 
the  liquid  contains  formic  acid,  bromoform,  and  probably  bromine- 
derivatives  of  aldehyde.  The  formation  of  these  compounds  shows 
that  only  a  portion  of  the  pyruvic  acid  has  been  converted  into 
uvitonic  acid.  A.  K.  M. 

Synthesis  of  Anthraquinoline.  By  C.  Graebe  (JBer.,  17,  170 — 
171). — By  heating  anthramine  with  nitrobenzene,  glycerol,  and  sul- 
phuric acid  the  author  has  obtained  anthraquinoline.  This  substance 
is  identical  with  that  previously  prepared  by  him  by  heating  alizarin- 
bine  with  zinc-dust  (Abstr.,  1880,  2G2),  thus  further  conGrming  the 
accuracy  of  the  constitution — 

H      jj      H 


H 
assigned  to  anthraquinoline.  A.  J.  G. 

Bases  of  the  Pyridine  and  Piperidine  Series.  By  A.  Ladex- 
BURG  {Compt.  rend.,  98,  516 — 518). — The  bases  of  the  pyridine  series 
are  tertiary  bases,  and  they  combine  with  alcoholic  iodides  forming 
qnaternary  iodides.  When  these  iodides  are  heated  in  sealed  tubes  at 
about  290°,  they  are  partially  converted  into  hydriodides  of  tertiary 
bases  homologous  with  the  pyridine  employed.  By  this  reaction,  two 
isomeric  bases  are  always  obtained  :  one,  which  is  formed  in  largest 
proportion,  belonging  to  the  7-series,  whilst  the  other,  obtained  in 
smaller  quantity  and  having  a  higher  boiling  point,  probably  belongs 
to  the  a-series. 

When  the  compound  of  pyridine  with  ethyl  iodide  is  treated  in  this 
wa}',  it  yields  two  lutidines,  one  of  which  boils  between  153°  and  15-1°, 
and  yields  isonicotianic  acid  on  oxidation,  wdiilst  the  other  boils  at 
about  16G°,  and  on  oxidation  yields  traces  only  of  an  acid  which  has 
not  yet  been  isolated.  The  compound  with  propyl  iodide  yields  two 
collidines,  one  of  which,  7-propyl-pyridine,  boils  at  163°,  and  yields 
isonicotianic  acid  on  oxidation,  whilst  the  other  boils  at  174'^,  and  is 
characterised  by  its  slightly  soluble  and  distinctly  crystalline  platino- 
chloride.  The  compound  with  methyl  iodide  seems  to  behave  in 
a  precisely  similar  manner,  but  the  products  have  not  yet  been  iso- 
lated. If  the.se  quaternary  iodides  are  heated  at  a  still  higher  tem- 
perature, ammonia  and  a  considerable  pi-oportion  of  aromatic  hydro- 
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carbons  are  formed.  Ethylbenzene  was  obtained  in  this  way  from  the 
compound  with  ethyl  iodide. 

The  conversion  of  pyridine  bases  into  piperidine  bases  is  effected  by 
the  action  of  sodium  on  a  hot  alcoholic  solution,  practically  the 
theoretical  yield  being  obtained,  and  in  this  way  a  whole  series  of 
homologues  of  piperidine  can  be  prepared.  Pyridine  yields  a  piperidine, 
which  seems  to  be  identical  with  the  piperidine  obtained  from  piperine. 
Crude  methyl-pvridine  from  Dippel's  oil,  however,  yields  a  methyl- 
pipcridine  entirely  different  from  that  described  by  Hofmaun.  It  is 
a  transparent,  strongh'  alkaline  liquid,  which  boils  at  122°,  and  has 
the  odour  of  piperidine.  It  dissolves  in  water  with  development  of 
heat,  but  separates  from  a  very  strong  solution  on  heating.  It  yields 
a  crystalline  and  non-deliquescent  hydrochloride,  a  very  soluble  crys- 
talline platinochloride,  and  a  much  less  soluble  aurochloride,  which 
melts  in  slightly  warm  water.  The  crude  methyl-pyridine  from 
which  this  base  was  obtained  contained  y3-methyl-pyridine,  together 
with  a  larger  proportion  of  a-picoline. 

7-Ethylpiperidine  is  obtained  in  the  same  way  from  the  7-ethyl- 
pyridine  prepared  by  the  method  described  above.  It  boils  at  143°, 
forms  a  crystalline  hydrochloride,  has  an  odour  resembling  that  of 
conicine,  and  behaves  like  this  latter  compound  in  contact  w4th  water. 

C.  H.  B. 

Piperethylalkine  Bromide.  By  A.  Ladknburg  (Ber.,  17,  154 — 
155). — The  hydrobromide  of  piperethylalkine  is  heated  with  1  mol. 
bromine  in  sealed  tubes  for  six  hours,  first  at  100°,  then  at  120°  :  the 
solid  product  is  evaporated  several  times  with  water  to  remove  hydro- 
bromic  acid,  and  finally  crystallised  from  absolute  alcohol. 

Piperethylalkine  bromide,  CiHisNBrj,  so  obtained  crystallises  in 
brilliant,  colourless,  thin  prisms ;  it  is  sparingly  soluble  in  alcohol, 
very  readily  in  hot  water.  It  can  be  regarded  as  the  hydrobi'omide 
of  bromovinyljnperidiue,  C5H10 !  N(HBr)C2H2Br.  Treated  with  silver 
chloride,  it  j'ields  the  corresponding  hydrocJdoride,  CnHisNBrCl,  form- 
ing colourless  needles ;  the  flatinochloride,  (Ci7Hi',NBrCl)2,PtCli, 
crystallises  in  orange-coloured  prisms  ;  the  aurochloride, 

C;Hi3NBrCl,AuCl3, 

forms  needles,  which  are  sparingly  soluble  and  melt  in  hot  water. 
By  treating  it  with  silver  oxide,  all  the  bromine  is  removed  from 
piperethylalkine  bromide  ;  several  bodies  are  produced,  but  these  have 
not  as  yet  been  separated.  By  treatment  with  sodium-amalgam,  the 
bromide  is  converted  into  ethylpiperidine  and  ethenylpiperyldiamine, 
the  reaction  being  represented  by  the  equations  CsHjo  '.  N.C'^HoBr 
+  2Ho  =  NEtCsH.o  +  HBr  and  2C5H10  :  N.^H^Br  +  3H,  = 
N2(C5Hio)2C.>H4  +  2HBr  +  C2H4.  .  A.  J.  G. 

Synthesis  of  Piperidine.  By  A.  Ladenbueg  {Ber.,  17,  156). — 
Pyridine  cannot  be  converted  into  piperidine  by  the  action  of  tin  and 
h3^drochloric  acid,  but  by  the  action  of  sodium  on  an  alcoholic  solution 
of  pyridine  the  hydrogenisation  can  be  effected,  although  only  in 
small  part.  The  separation  of  the  bases  was  effected  by  nitrous  acid, 
the    resulting    nitrosopiperidine    being    afterwards    decomposed    by 
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hydrochloric  acid.  The  platinochloride  prepared  from  the  base 
showed  a  complete  agreement  in  properties  with  those  of  piperidine 
platinochloride.  A.  J.   Gr. 

Methyl tropidine.  By  C.  F.  Roth  (Ber.,  17,  157— 159).— J/e%7- 
tropidine  is  obtained  by  the  action  of  freshly  precipitated  silver  oxide 
on  an  aqueous  solution  of  tropidine  methiodide.  It  is  a  colourless 
syrupy  oil  of  distinctly  tropylene-like  odour;  cannot  be  distilled 
without  decomposition ;  it  is  soluble  in  ether  and  chloroform.  The 
platinocliloride,  (C9Hi3N)2,H2PtCl6,  crystallises  well,  and  is  readily 
soluble  in  water ;  it  melts  at  120°.  Theplcrate,  C9Hi5lS',C6H,(N03)3.0H, 
crystallises  from  hot  water  in  golden-yellow  silky  plates.  The  liijdro- 
bromide,  CoHisNjHBr,  forms  brilliant  colourless  crystals. 

A.  J.   G. 

Belladonine.  By  A.  Ladenburg  and  C.  F.  Roth  (Ber.,  17,  152 — 
153). — When  this  alkaloid  or  mixture  of  alkaloids  is  boiled  with 
alkalis,  it  readily  dissolves,  and  is  decomposed  into  tropine  and  an 
oxytropiup,  which  gives  a  platinochloride,  (C8Hi3NOj)o,H2PtCl6,  crys- 
tallising in  large  red  quadratic  prisms,  readily  soluble  in  water ;  the 
acids  formed  at  the  same  time  are  tropic  acid,  and  its  decomposition- 
products,  atropic  and  isatropic  acids.  It  is  therefore  possible  that 
"  belladonine  "  is  a  mixture  of  atropine  and  oxyatropine,  C17H23NO4 ; 
further  investigations  are  in  progress.  A.  J.  G. 

Hyoscine.  By  A.  Ladexburg  and  C.  F.  Roth  {Ber.,  17,  151 — 
152). — Ladenburg  has  shown  that  on  boiling  hyoscine  with  alkalis  or 
baryta,  it  is  resolved  into  tropic  acid  and  pseudotropine,  a  base  isomeric 
with  tropine  (Abstr.,  1881,  5G).  Pseudotropine  crystallises  in  rhom- 
bohedrons,  melts  at  106°,  and  boils  at  241 — 243''  (tropine  crystallises 
in  the  rhombic  system,  and  melts  at  62°)  ;  it  is  less  hygroscopic  than 
tropine,  is  very  readily  soluble  in  water,  readily  soluble  in  chloroform, 
sparingly  in  ether.  Its  aurochloride  melts  at  198°.  By  the  action  of 
methyl  iodide  on  an  aqueous  solution  of  pseudotropine  at  \OQi° ,  pseudo- 
tropine mefhindide,  CsHisNjMel,  is  obtained  in  colourless  rhombo- 
hedrons,  readily  converted  into  the  periodide  by  iodine.  By  shaking 
the  iodide  with  freshly  precipitated  silver  chloride,  and  adding  platinic 
chloride  to  the  solution,  the  platinochloride,  (Ci9H,gN)2,H2PtCl6,  is 
obtained  in  fine  brilliant  reddish-yellow  plates.  Proof  of  the  identity 
of  the  tropic  acid  from  hyoscine  with  that  from  other  sources  was 
obtained  by  its  conversion  into  atropine  when  treated  with  tropine  and 
hydrochloric  acid.  A.   J.  G. 
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Physiological    Chemistry 


Milk.  By  E.  DucLAUx  (Gompf.  rend.,  98,  438—441,  and  526— 
528). — The  albuminoid  matter  in  milk  may  be  divided  into  colloidal 
casein,  casein  in  suspension,  and  soluble  casein,  the  latter  being  capable 
of  passing  through  biscuit  earthenware.  Small  battery  cells  give 
good  results,  but  the  larger  cells  do  not  yield  a  filtrate  of  constant 
composition,  even  from  the  same  milk,  in  consequence  of  inequalities 
in  the  earthenware.  This  method  of  filtration  separates  those  sub- 
stances which  are  in  suspension,  i.e.,  fat,  casein,  &c.,  from  those  which 
are  in  solution,  i.e.,  sugar,  inorganic  salts,  &c.  The  original  milk  and 
the  filtrates  were  examined  by  the  methods  described  in  the  author's 
memoir  (Ann.  de  Vlnstitut  Agronomique,  1879 — 1880).  The  following 
results  were  obtained  with  a  sample  of  Cantal  milk  : — 

In  suspension.  In  sohition. 

Fat 3-32  — 

Sugar —  4-98 

Casein    3-31  0-84 

Calcium  phosphate   ....      0'22  0-14 

Inorganic  salts —  039 

675  6-35 

In  this  case,  the  soluble  casein  is  about  one-fifth  of  the  total  casein, 
but  the  proportion  is  rarely  so  high  :  in  Cantal  milk,  the  amount  of 
soluble  casein  varies  between  4  and  6  grams  per  litre ;  this  propor- 
tion remains  approximately  constant,  and  does  not  sensibly  change, 
even  when  the  milk  is  kept  for  a  considerable  time.  It  is  only 
slightly  affected  by  the  action  of  heat ;  the  filtrate  becomes  turbid  on 
boiling,  but  the  precipitate  is  very  slight,  and  gradually  redissolves. 
The  action  of  heat  on  the  other  two  varieties  of  casein  causes  them 
to  agglomerate,  and  the  deposit  inside  the  porous  cell  after  filtration 
is  always  more  compact  if  the  milk  has  been  boiled.  Slight  acidity 
causes  a  portion  of  the  colloidal  casein  to  pass  into  the  suspended 
condition,  and  slight  alkalinity  converts  some  of  the  suspended  casein 
into  the  colloidal  form,  but  neither  of  these  conditions  has  any  effect 
on  the  soluble  casein.  The  proportion  of  soluble  casein  in  normal 
milk  is  not  only  approximately  constant,  but  seems  to  be  independent 
of  the  nature  of  the  milk,  and  is  sensibly  the  same  in  the  milk  of  cows 
from  various  districts,  in  goats',  asses',  and  human  milk.  The  propor- 
tion of  soluble  casein  is  increased  to  a  slight  extent  by  the  addition 
of  water,  and  to  a  much  greater  extent  by  the  presence  of  the  diastase 
to  which  the  author  has  previously  given  the  name  casease.  In  one 
case  the  proportion  of  soluble  casein  was  0'61  per  cent.,  but  under  the 
influence  of  casease  it  increased  in  8  hours  to  1'80,  and  in  24  hours 
to  2"20  per  cent.,  after  which  it  remained  constant,  one-third  of  the 
total  casein  being  still  in  the  colloidal  condition.  The  destruction  of 
the  equilibrium  thus  established  required  a  very  much  longer  time,  or 
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the  addition  of  a  further  quantity  of  casease.  The  casein  can  be  more 
quickly  converted  into  the  soluble  form  by  addition  of  some  of  those 
microbes  which  produce  casease  (Zoc.  c^it.),  and  which  continually  secrete 
this  substance,  Avhilst  at  the  same  time  they  use  up  the  casein  already 
existing  in  the  soluble  form  for  their  own  nourishment.  The  secretion 
of  the  casease  is  in  fact  the  means  by  which  these  microbes  prepare 
their  own  food  at  the  expense  of  the  suspended  and  colloidal  casein, 
and  is  strictly  analogous  to  the  action  of  the  pancreatic  juice  in  the 
higher  animals. 

Hammarsten  supposed  that  the  action  of  rennet  on  milk  is  to  split 
up  the  casein  into  two  new  albuminoids,  one  of  which  is  insoluble  in 
presence  of  the  calcium  phosphate  contained  in  the  milk,  and  carries 
down  a  portion  of  this  phosphate  with  it,  whilst  the  other,  correspond- 
ing to  lacto-protein,  and  called  ivhey-prote'in  by  Hammarsten,  remains 
in  solution.  The  author  treated  milk  with  rennet  free  from  casease, 
care  being  taken  to  prevent  the  access  of  bacteria  as  far  as  possible, 
and  examined  the  resulting  liquid  by  the  filtration  method.  The 
results  of  one  out  of  a  number  of  experiments  are  given  in  the  follow- 
ing table : — 

In  suspension.  In  solution. 

MUk  Whey.  Milk.  Whey. 

Fat   4-30  0-85  —  — 

Sugar —  —  5-37  5-73 

Casein 353  0-46  0-37  0-36 

Calcium  phosphate. .      C-23  —  0-17  0-17 

Inorganic  salts    ....        —  —  040  043 


8-06  1-31  6-31  6-69 

The  proportion  of  soluble  casein  and  of  dissolved  calcium  phosphate 
is  the  same  in  both  the  milk  and  the  whey.  The  suspended  calcium 
phosphate  is,  however,  cai-ried  down  together  with  the  fat  and  the 
casein  in  the  curd.  Hammarsten's  supposition  is,  therefore,  not  con- 
firmed by  experiment,  since  the  amount  of  soluble  casein  is  not 
increased,  and  the  calcium  phosphate  plays  no  active  part  in  the  for- 
mation of  the  curd. 

From  the  above  table,  it  appears  that  0"46ofthe  colloidal  casein  has 
not  been  converted  into  the  solid  form,  and  it  is  found  that  the  whole 
of  the  coagulable  casein  is  never  precipitated,  although  the  amount 
remaining  in  solution  diminishes  if  the  pi^oportion  of  rennet  is 
increased.  Milk  may  bo  regarded  as  a  system  in  whifh  the  three 
forms  of  casein  are  in  equilibrium,  this  equilibrium  being  distm-bed 
by  the  addition  of  minute  quantities  of  inorganic  salts,  ferments,  &c. 
Coagulation  corresponds  to  the  slow  and  regular  production  in  a  liquid 
mass  of  a  state  of  equilibrium  which  requires  the  snlidification  of  a 
dissolved  substance,  but  there  is  no  evidence  to  show  why  part  of  the 
casein  should  be  precipitated  in  presence  of  rennet.  The  explanation 
is  not  to  be  sought  in  any  specific  properties  of  rennet,  for  other  sub- 
stances produce  the  same  effect,  nor  in  the  specific  properties  of  casein, 
since  other  bodies,  such  as  oxide  of  iron,  can  exist  in  the  same  three 
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states.  Coagulation,  in  fact,  appears  to  be  simply  a  problem  in  mole- 
cular mechanics  which  cannot  be  solved  in  the  present  state  of  our 
knowledge.  C.  H.  B. 

Observation  on  a  Note  by  Calmels  "  On  the  Poison  of 
Batrachians."  By  A.  Gautter  and  ^tard  {Compt.  rend.,  98,  631). 
— Calmels  stated  {Compt.  rend.,  98,  536)  that  the  carbylamines  are 
produced  by  the  splitting  up  of  the  isocyanacetic  acid  and  its  liomo- 
lognes  which  pi'e-exist  in  the  poison,  and  he  considers  that  these  same 
carbylamines  must  be  present  amongst  the  products  of  putrefaction, 
and  be  closely  related  to  the  ptomaines.  The  authors  have  observed 
the  presence  of  carbylamines  amongst  the  products  of  the  bacterial 
fermentation  of  albuminoids,  more  especially  in  the  ebloroform  extract 
whicb  contains  the  ptomaines  (this  vol.,  89).  C.  H.  B. 

Poisons  and  Drugs  which  Act  on  Haemoglobin,  especially 
those  which  convert  it  into  Met-haemoglobin.  By  G.  Hayem 
(Compt.  rend.,  98,  580 — 583). — Dissolved  ha^noglobin  is  mu(^h.  more 
sensitive  to  the  action  of  substances,  such  as  amyl  nitrite,  potassium 
ferricyanide,  and  sodium  nitrite,  which  can  convert  it  into  met-hsemo- 
globin,  than  is  tlie  htemoglobin  existing  in  blood  corpuscles,  and  when 
once  the  former  has  been  converted  into  met-haemoglobin,  it  remains 
in  that  condition,  whereas  the  latter  after  some  time  resumes  its  ori- 
ginal condition  and  properties.  Substances  which,  like  amyl  nitrite 
in  moderate  doses,  do  nob  destroy  the  corpuscles,  do  not  produce  any 
sensible  anemia,  whilst  those  which  have  that  effect,  e.g.,  sodium 
nitrite,  cause  somewhat  i^apid  ansemia.  The  resistance  which  the 
haemoglobin  in  the  corpuscles  offers  to  the  action  of  substances  which 
tend  to  convert  it  into  met-haemoglobin  explains  why  these  substances 
can  be  introduced  into  the  blood  even  in  considerable  quantity  with- 
out producing  any  sensible  effect  on  it.  This  resistance  is  assisted  by 
the  rapid  elimination  of  these  substances,  and  by  the  changes  which 
some  of  them,  e.g.,  ferricyanides,  rapidly  undergo  in  the  organism. 

C.  H.  B. 
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Influence  of  Salicylic  Acid  on  Alcoholic  Fermentation.    By 

G.  Heinzelmann  (Bied.  Centr.,  1883,  603). — The  author's  experiments 
show  that  the  vitality  of  yeast  is  completely  destroyed  by  the  presence 
of  0"15  gram  of  salicylic  acid  per  400  c.c.  of  sugar  solution,  whilst  the 
addition  of  O'Ol  per  cent,  favours  its  greatest  activity,  and  although 
the  yeast  plant  does  not  propagate,  nevertheless  the  cells  developed  in 
the  presence  of  salicylic  acid  are  stronger  and  larger  than  those  pro- 
duced in  a  solution  free  from  that  acid.  Moreover  under  similar 
circumstances  the  production  of  alcohol  in  a  given  time  is  greater. 
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The  addition   of  O'l  gram  of  salicylic   acid  per  litre   of  "mashing" 
favours  fermentation,  especially  with  pure  sugar  solutions. 

D.  A.  L. 

Bacillus  Butylicus.  By  Friz  (Bled.  Cenfr.,  1883,  508).— This 
bacillus  is  capable  of  yielding  other  products  of  fermentation  than 
butyric  acid.  In  the  author's  experiments,  the  following  results  were 
obtained  : — 

Product  of  fermentation.       100  glycerol.  100  mannitol.  100  invert -sugar. 

Butyl  alcohol 8-1  10-2  0-5 

Butyric  acid   174  35'4  42o 

Lactic  acid Iv  0*4  03 

Succinic  acid — ■  001  trace 

Trimethylene  alcohol     3*4  —  — 

^lilk-sugar  is  not  attacked.  D.  A.  L. 

Chemistry  of  Plants.  By  M.  Ballo  (Ber.,  17,  6— 12).— The 
author  previously  showed  that  in  aqueous  solutions  of  cai'bonic  anhy- 
dride, the  latter  exists  as  hydroxide  (Abstr.,  1883,  574),  and  he  con- 
cludes therefore  that  this  is  the  form  in  which  it  becomes  assimilated 
by  plants.  He  finds  that  the  reduction  of  carbonic  anhydride  to 
formic  acid  can  be  effected  not  only  by  the  action  of  potassium  on  the 
moist  gas,  but  also  by  the  action  of  an  energetic  reducing  agent 
(sodium-amalgam)  on  alkaline  hydrogen  carbonates,  and  on  calcium 
liydrogen  carbonates,  this  being  of  interest  in  connection  with  plant 
chemistry  through  the  wide  distribution  of  the  latter  salt  in  water. 
Glycollic  acid,  which  has  been  shown  to  occur  in  unripe  grapes,  and 
also  tartaric  acid  have  been  obtained  by  the  reduction  of  oxalic  acid 
(Bull.  Soc.  Chim.,  27,  3  ;  Annalen,  166,  124).  Tartaric  acid  has  like- 
wise been  .shown  by  Liebig  and  others  to  be  an  oxidation-product  of 
most  of  the  carbohydrates,  and  by  reversing  the  pi'ocess  (i.e.,  by  reduc- 
tion) it  might  therefore  be  better  suited  to  the  formation  of  these  sub- 
stances than  carbonic  acid.  Whilst  a  portion  of  the  oxalic  acid  of 
plants  serves  to  decompose  calcium  sulphate,  by  far  the  greater  por- 
tion must  give  rise  to  the  production  of  glycollic  and  tartaric,  or  of 
malic  and  succinic  acids.  The  conversion  of  foi*mic  acid  (which  is 
assumed  to  be  the  first  reduction-product  of  carbonic  acid)  into  oxalic 
acid  in  plants,  is  probably  brought  about  by  nitric  acid ;  it  is  found 
that  nitric  acid  does  effect  this  conversion  if  the  reaction  be  stopy)ed 
when  red  fumes  begin  to  be  evolved.  The  author  believes  that  this 
is  the  reason  why  nitrogen  must  be  presented  to  plants  in  the  form  of 
nitrates ;  a  portion  of  this  is  no  doubt  reduced  to  ammonia,  a  second 
portion  probably  to  nitrous  acid,  whilst  the  greater  part  is  reduced 
to  nitric  oxide,  which,  by  the  action  of  oxygen  and  water,  becomes 
reconverted  into  nitric  acid. 

Tiie  reduction  of  oxalic  to  tartaric  acid  may  be  assumed  to  be 
effected  by  the  coalition  of  two  oxalic  acid  molecules  or  of  one  mole- 
cule oxalic  acid  with  one  molecule  glycollic  acid  ;  whilst  the  produc- 
tion of  acids  containing  an  uneven  number  of  CH  OH-s:roups  can  be 
explained  by  formic  acid  taking  part  in  the  reaction.     By  the  further 
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reduction  of  the  acids,  alcohols  are  produced.  It  is  not  yet  understood 
in  what  wav  the  salts  act  in  the  vegetable  and  animal  organisms,  but 
the  author  thinks  it  possible  that  they  assist  in  bringing  about  the 
formation  of  the  more  complicated  products. 

By  the  action  of  sodium  on  an  ethereal  solution  of  chlorhydrin,  a 
hexyl  alcohol,  C6Hin(OH)4  (j/ZT/ceri/Z/iro^,  is  obtained,  homologous  with 
erythrol.  It  is  soluble  in  Avater  and  alcohol,  insoluble  in  ether,  and 
forms  a  thick  yellowish  syi'up  of  bitter  taste.  A.  K.  M. 

Action  of  Rain,  Dew,  and  Watering  on  Plants.  By  J.  Wiessnki? 
(Bled.  Centr.,  1883,  471 — 472). — The  moistened  leaves  of  plants 
transpire  more  freely  than  when  they  are  dry,  consequently  a  larger 
quantity  of  water  is  -svithdrawn  from  the  soil  by  the  roots  ;  if  then  there 
is  plenty  of  moisture  iu  the  ground,  the  plant  flourishes,  but  if  otherwise 
it  drops  and  languishes.  Plants  should  not  be  watered  on  the  leaf 
unless  the  soil  is  likewise  moist.  The  small  amount  of  extra  transpi- 
ration induced  by  dew  can  do  no  harm,  as  it  is  almost  certain  that  the 
ground  will  be  sufficiently  moist  to  supply  the  requisite  amount  of 
water.  The  action  of  rain  is  more  beneficial  still,  for  then  the  supply 
of  plant  food  is  most  rapid.  E.  W.  P. 

Studies  on  Ripe  Cherries  and  Currants.  By  C.  Amthor  (Bied. 
Centr.,  1883,  499 — 500). — The  following  conclusions  are  deduced  from 
numerous  determinations.  Some  of  the  experiments  lasted  six  weeks, 
terminating  with  the  maturity  of  the  fruit  under  investigation.  With 
cherries,  both  water  and  dry  matter  showed  a  constant  increase 
throughout  the  period  of  experiment,  and  at  the  termination  the 
water  amounted  to  398,  and  the  dry  matter  to  295  per  cent,  of  the 
original.  The  rate  of  increase  of  these  matters  is  not,  however,  always 
in  the  same  proportion  ;  for  instance,  four  weeks  previous  to  ripening, 
the  increase  in  water  is  behind  that  of  the  dry  matter,  but  afterwards 
matters  are  reversed.  In  ripe  cherries,  the  ash  increases  204  per 
cent.,  the  phosphoric  acid  195  per  cent.,  therefore  these  constituents 
do  not  increase  to  the  same  extent  as  the  dry  matter  and  water,  and 
consequently  appear  to  suffer  diminution  when  compared  with  the 
latter.  Ripe  kernels  contained  19"  1  per  cent,  ash,  and  20  per  cent, 
phosphoric  acid ;  thus  showing  an  increase  in  both  constituents.  As 
currants  ripen,  various  constituents  increase  in  quantity  ;  during  the 
six  weeks  of  experiment,  both  water  and  dry  matter  increased  by 
62  per  cent.,  whilst  the  percentage  of  ash  in  some  berries  rose  by 
50,  of  phosphoric  acid  by  47,  and  of  sulphuric  acid  by  126  per  cent. 

D.  A.  L. 

Distribution  of  Sugar  in  Beet,  and  the  Position  in  the  Beet 
of  the  Mean  Amount  of  Sugar.  By  Gr.  Marek  (Bied.  Centr.,  Ifc83, 
480 — 482). — For  the  determination  of  absolute  weight,  dressed  roots 
Avere  divided  from  top  to  root-end  into  eight  cross-sections,  but  to  study 
the  distribution  of  sugar,  the  beets  were  cut  lengthwise  into  halves, 
one  set  being  employed  for  the  determination  of  sugar  in  the  various 
cross-sections,  from  top  to  root-end,  whilst  in  the  other  set  similar 
determinations  were  made  in  peripheric  zones  from  the  centre  to  the 
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outside.  With  regard  to  the  absolute  weight,  the  uppermost  portion 
contains  30'87,  the  lowest,  or  tail  or  root-end,  1"33  per  cent,  of  the 
entire  weight  of  the  root  (comp.  Abstr.,  1883,  124,  and  this  vol.,  356). 
The  amount  of  juice  obtained  fi"om  each  separate  part  is  in  the  same 
relation.  The  sap  of  highest  sp.  gr.  is  found  in  the  second  and  third 
eighth  from  top,  then  follows  the  first,  and  finally  the  others  in  succes- 
sion, the  sp.  gr.  diminishing  towards  the  root-end.  The  rotatory 
j)ower  is  greatest  in  the  second  section  from  the  top,  then  sinks  as  the 
sections  get  nearer  the  root-end  ;  that  of  the  top  section  lies  between 
five  and  six.  For  the  determination  of  latei-al  distribution,  the  upper 
portions  (from  the  neck  of  the  root)  only  were  employed,  and  these 
were  carefully  divided  into  seven  semicircular  pieces.  The  absolute 
weight  increases  from  centre  to  the  outside,  the  centre  beino-  lighter. 
iSp.  gr.,  amount  of  sugar,  and  purity  coefficient  are  comparatively  low 
in  the  centre  portions,  then  increase  to  the  sixth  jsart,  and  are  lowest 
in  the  exterior  layer.  The  pcsition  of  the  mean  amount  of  sugar  lies 
between  the  first  and  second  eighth  in  large  and  medium  beets,  but 
is  somewhat  higher  in  small  roots.  D.  A.  L. 

Effect  of  Drying,  of  Remoistening  Dry  Beets,  of  Frost,  and 
of  Winter  Storage  on  the  Constitution  of  Sugar-beet.      By  G. 

Marek  (Bled.  Cenfr.,  1883,  484 — 487). — The  first  series  of  experi- 
ments were  made  to  determine  if  the  loss  of  water  could  be  made  up 
and  polarisation  readjusted  by  the  p.ddition  of  moisture  to  dry  tested 
beets.  Loss  of  water  occasions  concentration  of  the  sap,  and  there- 
fore more  or  less  noteworthy  changes  in  the  polarisation  and  puritv. 
The  loss  of  water  is  greatest  during  the  first  two  days'  exposure  of 
the  roots,  the  quantity  vai-yiug  greatly  with  the  prevalent  tempera- 
ture and  the  mode  of  covering  the  voots.  When  the  loss  of  water  is 
small,  it  can  be  restored  by  sir.iply  wrapping  the  roots  in  a  damp 
cloth,  or  sprinkling  them  with  water.  When,  however,  the  loss  is 
great,  it  cannot  be  renewed  in  that  manner.  The  most  effectual  way 
of  compensating  for  evaporation  is  to  lay  the  roots  in  soak,  which 
method  is  of  doubtful  practical  utility  on  account  of  its  effect  on  the 
soundness  of  the  root. 

The  cells  of  thawed  frozen  roots  are  clear  and  transparent,  whilst 
the  sap  is  difficult  to  filter,  and  veiy  prone  to  mucous  fermentation. 
It  contains  a  calcium  salt,  which  is  not  decomposed  by  carbonic  anhy- 
dride ;  these  defects  of  the  thawed  sap  cannot  be  rectified  by  mixijig 
with  good  extract.  Roots  may  freeze  when  they  are  in  the  ground, 
or  when  they  lie  uncovered,  or  insufficiently  covered  on  the  gi-ound, 
or  during  transport.  The  first  case  rarely  happens,  as  tlie  beet  can 
withstand  —  7°  without  freezing,  provided  it  remains  uiidisturbed,  it 
is  therefore  advisable  not  to  pull  roots  while  tlie  ground  is  frozen.  The 
second  case  can  be  prevented  by  covering  thorn  with  a  sufficiently  thick 
layer  of  earth.  Roots  frozen  during  transport  should  be  used  at  once. 
In  order  to  ascertain  the  time  of  the  initial  change  in  the  internal 
composition  of  frozen  roots,  the  author  proceeded  as  follows  : — 20  beets 
were  each  divided  into  8  equal  parts,  and  subjected  to  experiments 
in  different  stages  :  (1),  fresh ;  (2),  after  24  honi-s  at  —  3°;  (3),  after 
48  hours  at  from  —  3°  to  —  4° ;    (4),  after  5  days'   storage   of  the 
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frozen  beet  at  5°;    (5),  after  14  days;    (6),  after  30  days'  storage. 
The  sap  testings  were  as  follows  :  — 


Stages. 

Per  cent. 

Sp.  gr. 

Dry  matter. 

Polarisation. 

Xot  sugar. 

Parity. 

1 

1  -0030 

15-371 

13  -429 

1-942 

88-36 

2 

1  -0650 

15-837 

13-109 

2-728 

82-77 

3 

1  -0810 

19  -497 

16-518 

3-979 

84-72 

4 

1  -0650 

15  -837 

13-725 

2-112 

86-66 

5 

106J5 

15-721 

13  -860 

1-861 

88-16 

6 

1  -0585 

14-3U9 

9-690 

4-619 

67-71 

The  decomposition  which  interferes  with  the  manufacturing  processes 
commences  about  20  days  after  freezing. 

From  another  series  of  investigations,  the  author  shows  that  the 
spontaneous  changes  of  beet  which  take  place  during  the  winter  were 
variable  during  the  seasons  1880-81  and  1881-82,  and  therefore  the 
exact  period  at  which  the  greatest  amount  of  sugar  is  to  be  found  has 
not  been  definitely  fixed.  Thus  the  diminution  in  sugar  from  Decem^- 
ber,  1880,  to  March,  1881,  was  4-44  per  cent. ;  whilst  from  November, 
1881,  to  February,  1882,  it  was  2-691  per  cent.  The  loss  of  sugar 
commenced  in  1880-81  in  January,  in  1881-82  in  December. 

D.  A.  L. 

Poisonous  Action  of  Ammonium  Thiocyanate  on  Plant  Life. 

By  M.  MXecker  (Bied.  Centr.,  1883,  497). — Experiments  prove  that 
superphosphate  may  be  mixed  with  1  per  cent,  of  ammonium  thio- 
cyanate without  injurious  effect  ;  whilst  with  oats  as  much  as 
100  kilos,  of  this  salt  per  hectare  does  not  act  prejudicially  (comp. 
Abstr.,  1883,  495— 49G).  D.  A.  L. 

Influence  of  Thick  and  Thin  Sowing,  and  of  the  Manuring 
on  the  Yield  of  Oats.  By  O.  Bessler  and  M.  Marcker  (Bied. 
Centr.,  1883,  472 — 488). — The  quantity  of  seed  sown  was  22  lbs.  per 
morgen,  distance  23' 5  em.  between  the  drills,  and  38  lbs.  distance 
17  cm.  In  the  former  case,  even  with  the  assistance  of  manures,  the 
yield  obtained  did  not  reach  that  of  the  38  lbs.  per  morgen.  Addition 
of  pho.sphate  produced  no  great  increase,  but  advantage  was  gained  by 
the  use  of  Chili  saltpetre,  and  then  the  increase  was  proportional  to 
the  increase  of  nitrogen  ;  with  small  quantities  of  nitrate,  the  addition 
of  phosphates  was  productive  of  good  results,  but  this  was  not  so  when 
ranch  nitrate  was  used.  These  manures  equally  raised  the  yield  of 
grain  and  straw,  w^hich  were  in  the  ratio  of  1  :  1-3  with  thick  sowing, 
and  1  :  1-22  with  thin  sowing.  Plants  growing  closely  together  were 
poorer  in  albuminoids  than  tliose  at  a  greater  distance  apart,  and  the 
presence  of  extra  phosphates  did  not  raise  the  percentage  of  these 
compounds ;  neither  did  nitrogen  manures  in  addition  to  phosphates. 
Seeing  that  the  higher  the  yield  was,  the  higher  was  the  percentage  of 
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albuminoid  matter,  the  conclusion  is  drawn  that  the  larger  the  crop 
the  better  is  its  (quality,  and  that  moderate  manuring  renders  a  crop 
better  in  quantity  and  in  quality.  E.  W.   P. 

Cultivation  of  Peruvian  Rice  (Chenopodium  Quinoa)  in 
Austria,  liy  E.  v.  Kodiczky  {Bled.  Ctntr.,  1883,  487 — -±88). — The 
author  has  conducted  some  successful  experiments  in  this  direction 
in  Hungarian  Altenburg  during  the  seasons  1879  and  1882.  Sowing 
on  16th  March  in  a  loamy  soil  poor  in  humus,  the  plants  appeared  on 
the  '26th ;  on  1st  June  they  were  hoed,  they  flowered  at  the  com- 
mencement of  July,  and  wei'e  ripe  for  harvest  in  the  middle  of  Sep- 
tember ;  in  another  case  the  sowing  was  on  5th  April,  the  plants 
came  up  on  '20th,  were  in  flower  on  12th  July,  but  on  account,  of 
unfavourable  weather  did  not  ripen  until  the  middle  of  October. 
7 — 9  kilos,  of  seed  were  sown  per  hectare  iii  rows  50 — 60  cm.  apart,  the 
crop  was  hoed  once,  and  at  a  later  date  thinned  to  stand  25  to  oO  cm. 
apart  in  the  rows.  The  yield  is  vei-y  good,  17  grams  (even  87  grams) 
per  plant,  2700  kilos,  per  hectare.  The  percentage  composition  of  the 
grain,  according  to  Voelker,  is  as  follows : — Dry  matter  8o'90,  starch 
58'22,  extractive  matter  5-12,  fat  4-81,  albuminoids  1171,  ash  4-25. 
It  is  a  very  hardy  plant,  withstanding  both  frosts  and  drought.  In 
Peru,  it  is  eaten  green  as  a  vegetable,  whilst  the  grain  is  used  in 
soups,  &c.,  like  sago.  It  does  not  appear  to  be  titted  for  fodder,  but 
as  it  produces  an  abundance  of  leaf  and  stem,  the  author  considei-s  it 
adapted  tor  gi-een  manuring.  D.  A.  L. 

Cultivation   of  Vicia   villosa   and  of  Pisum   arvense.      By 

ilAKCKKii  and  others  (llu'd.  Ceufr.,  188.j,  488 — 491). — The  Vicia  is 
best  sown  as  soon  as  the  ground  is  tree  from  frost,  in  Max'ch,  using 
10  kilos,  of  vetch  and  20  kilos,  of  summer  rye  per  morgeu.  It  is 
advisable  to  harvest  when  the  rye  is  ripe,  then  the  partially  ripe 
vetch  dries  easily  without  losing  its  vitality.  Perfectly  ripe  vetch  does 
not  scatter,  unless  it  is  bound  and  carried  in  hot  dry  weather,  when 
the  seed  pods  break  oil",  and  are  left  in  the  field.  Dry  soil  of  Class  7 
or  8,  as  free  from  weeds  as  possible,  is  the  most  suitable  for  this 
plant;  it  thrives,  however,  on  deep  moist  soils,  but  does  not  pi'oduce 
much  seed,  it  is  therefore  advisable  to  feed  off  with  sheep  in  such  cases. 

On  poor  land  the  following  rotation  is  recommended : — (1),  Pota- 
toes (manured)  ;  (2),  Vicia  villosa  (sand  vetch),  with  summer 
rye;  (3),  winter  rye.  Kainite  and  phosj)ha1e  are  probably  favourable 
manures.  For  better  wheat  and  root  hind  the  following:  1,  Roots  or 
potatoes  manured  ;  2,  barley,  half  with  clover  ;  3,  hnU  clover,  V.  villosa 
as  fodder ;  4,  wheat.  V.  villosa  is  winter-proof,  therefore  for  early 
green  fodder  it  may  be  sown  in  the  autumn  along  with  winter  rye  or 
else  a  mixture  of  oats,  and  this  vetch  may  be  sown  at  intervals  of 
three  or  four  weeks,  so  that  there  will  be  green  fodder  always  at  hand 
until  late  in  the  autumn.  To  prevent  the  V.  villosa  becoming  a  per- 
manent weed,  the  stubble  should  be  pulled  up  twice,  or  it  may  be 
used  as  forerunner  of  mainired  potatoes  in  rotation. 

Heinrich  has  cultivated  V.  villnsa  and  Pisum  arcrnsp  on  light  sandy 
soil,  with  marly  sub.soil  in  .some  places.       Both  varieJ;ies  of  seed  wtro 


770 


ABSTRACTS   OF   CHEMICAL   PAPERS. 


mixed  witli  one-thii'd  their  weight  of  summer  rye,  and  were  dressed 
with.  5  kilos,  blood  manure  per  plot  of  2  ares.  The  yield  of  vetch 
was  small,  26' 7  centners  of  straw  and  3"2  centners  of  grain  per 
hectare.  Peas  yielded  per  hectare,  on  the  land  with  marly  subsoil, 
69"5  centners  straw,  &c.,  22'2  centners  grain ;  on  the  other  soil,  straw, 
&c.,  47"5  centners,  and  grain  15'4  centners. 

Troschke  has  cultivated  "  white  pea,"  "grey  pea,"  and  "sand  pea  " 
(P.  arvense),  in  order  to  investigate  and  compare  the  relative  compo- 
sition at  various  stages  of  growth.  The  harvest  results  were  lost 
owing  to  unfavourable  weather ;  but  the  plants  at  the  beginning  of 
blossoming,  and  subsequently  the  ripe  seed,  have  been  submitted  to 
chemical  examination,  with  the  following  results  ;  figures  are  per 
cent.  : — 


Constituent. 

Plant  at  beginning  of 
blossoming. 

Ripe  seed. 

White 
pea. 

Grrey 
pea. 

Sand 
pea. 

White 
pea. 

Grey 
pea. 

Sand 
pea. 

Water 

Ash 

16  0 
6-9 
22-7 
24-9 
26-8 
2-7 

16  0 
7-8 
21-9 
23-1 
28-7 
2-5 

16-0 
7-2 
20-8 
21-8 
30-8 
3-4 

16  0 
2-6 

23  3 
6  2 

50-2 
1-7 

16-7 

3-8 

22-7 

7-2 

47-8 

1  8 

16-2 
4-1 

Albuminods   .... 
Fibre    

21-4 
7  0 

Exlr.ntivi'  matter 
Fat 

49-5 
1-8 

Two  samples  of   "sand"   pea   had  the   following   composition  per 
cent.  : — 


Grain 

Straw 

From 
urr.  WarbeUn. 

From 

Melln. 

From 
Gr.  Warbehn. 

From 
Melln. 

Water    

16-8 
2-3 

21-8 
5-8 

51-8 
1-5 

14-7 
2-5 

23-3 
6  0 

52  1 
1-4 

15-0 

4-0 

7-3 

38  -5 

33-6 

1-6 

16-0 

Ash    

AlbuminoiJs 

Fibre   

Extractive  m.itter 

Fat 

3-9 

6-8 

43-5 

28-7 
11 

It  will  be  seen  that  in  composition  this  variety  of  pea  somewhat 
resembles  other  varieties  ;  it,  however,  differs  from  the  latter  in  yield- 
ing better  harvest  and  economising  the  soil.  Von  Borcke  has  investi- 
gated the  cultivation  of  this  pea  (P.  arvense)  on  various  soil.'^,  and  hns 
found  sandy  soil  to  be  the  most  favoui-able.  D.  A.   L. 

Composition  of  Silage.  By  A.  Smetham  (Jnnr.  Boy.  Agri.  Soc, 
1884,  ;^8U). — The  silage  li-om  Tatton  Park  was  made  from  fresh  grass 
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mown  in  July  ;  the  grass  was  cut  into  chaff,  and  about  8  parts  of 
salt  added  per  lOuO  of  grass.  The  composition  of  the  grass  and  of 
the  resulting  silage  is  given  below.  The  silage  from  VVilmslow  was 
made  from  grass  mown  in  October  ;  the  grass  was  not  chaffed,  nu 
salt  was  added.  The  silage  from  Hay  ton  was  made  from  chaffed 
clover  and  rye-grass  mown  early  in  September.  The  sample  was 
taken  for  analysis  in  March. 


Tatton  Park. 


Original 
grass. 


Silage  from  grass. 


l^ft. 
to  2  ft. 

from 
bottom. 


1  ft.  to 
1^  ft. 
from 

bottom. 


Bottom 
laver. 


Silage 
from 
grass. 


Insoluble  albuminoids  . . 
Soluble  albuminoids  . .  . . 
Fat  (etlier  extract)  . .  . . 
Soluble  carbohydrates   , . 

Digestible  fibre 

Indigestible  fibre    

Soluble  mineral  matter. . 
Insoluble  mineral  matter 


Acidity  as  acetic  acid 


II  ay  ton. 


Silage 
from 
clover 
and  rye- 
grass. 


In  100  parts  of  fresh  substance. 

Water 

70-48 

68 -74       65 -Si 

78-65 

81-38 

78-10 

In  100  parts  of  dry  substance. 

6-94 

3-65 

3-75 

3-84 

6  12 

3-06 

6-08 

6-06 

5-90 

7-09 

2-80 

7-52 

5-39 

4-31 

3-98 

11-65 

5-69 

8-61 

2-81 

1-18 

36-24 

29-81 

36-24 

33-72 

36-63 

32-33 

31-67 

26-64 

34-42 

31-10 

5-24 

13-98 

11-47 

12-51 

7-35 

1-74 

1-60 

1-84 

2-49 

6  -55 

0-99 

1-02 

2-34 

0-97 

6-53 
5-20 
6-66 
7-85 
25-80 
36  -76 
6-17 
5-03 

1-51 


The  central  layer  of  silage  from  Tatton  Park  contained  in  the  fresh 
state  0-34  per  cent,  of  alcohol ;  in  the  bottom  layer  only  a  trace  of 
alcohol  was  found.  The  amount  of  free  acid  increased  greatly 
towards  the  bottom ;  the  liquid  occurring  there  contained  0*89  per 
cent.  The  acid  is  reckoned  as  acetic,  but  in  fact  includes  both 
butyric  and  lactic.  The  marked  incre.ase  in  the  quantity  of  etlier 
extract  is  probably  due  to  the  presence  of  acids  soluble  in  ether.  The 
albuminoids  are  merely  calculated  from  the  niti-ogeu  presfut.  The 
.soluble  nitrogenous  compounds  were  clearly  not  wholly  albuminoid 
(see  this  Journal,  Trans.,  122),  a  part  apparently  were  amines.  The 
most  considerable  changes  resulting  from  ensilage  are  apparently  in 
tlie  albuminoids,  resulting  in  the  formation  of  simpler  solul)le  bodies, 
and  in  the  soluble  carboliydrutes,  which  suffer  loss  by  fermentation. 

K.  W. 
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Changes  which  take  Place  in  the  Conversion  of  Hay  into 
Silage.  By  F.  J.  Lloyd  (Chem.  News,  49,  210).— Taking  the 
analysis  of  grass,  and  of  silage  made  from  it  at  Tat  ton  Park  (see 
preceding  abstract),  tlie  author  finds  that  the  proportion  of  nitrogen 
in  dry  organic  matter  in  the  two  substances  is  as  1 00  :  106,  and  con- 
cludes that  106  of  organic  matter  as  grass  have  yielded  100  as  silage. 
He  then  compares  the  composition  of  these  two  quantities,  and  con- 
cludes, in  addition  to  the  deductions  given  above,  that  there  is  no 
increase  in  the  amount  of  digestible  fibre  during  ensilage. 

R.  W. 

Heaping  Potatoes.  By  Schleh  (Tiied.  Gentr.,  188o,  483—484). 
— Experiments  were  made  with  "  Red  Heidelberg,"  "  Sieberhauser," 
and  Dabersche  potatoes  ;  heaping  increased  the  total  yield  in  the  latter 
case  only.  In  all  cases  it  produced  more  large  tubers,  but  did  not 
prevent  disease,  and  on  the  whole  favoured  extension  of  the  stolons. 
In  conclusion,  the  author  considers  heaping  on  dry  sandy  and  light 
soils  not  only  superfluous,  but,  under  certain  circumstances,  even 
detrimental.  L>.  A.  L. 

Digestibility  of  Wheat  Chaff,  and  the  Changes  which  it 
undergoes  by  different  Methods  of  Preparation,  &c.      By  G. 

KiJHN  and  others  {Bied.  Gentr.,  1883,  455 — 471). — As  it  was  first 
necessary  to  determine  the  digestibility  of  the  hay  used  for  fodder  in 
addition  to  the  chaff,  seven  bullocks  were  put  up  and  fed  with  three 
qualities  of  hay,  both  dry  and  moistened ;  afterwards  they  were  fed 
with  the  hay  to  which  was  added  chaff,  dry,  moistened,  and  boiled. 
Several  tables  show  the  result  of  these  experiments,  which  may  be 
summed  up  in  the  following  sentences: — The  digesiibility  of  the  hay 
is  not  affected  by  previous  moistening  with  cold  water  or  chaff  tea  ; 
moistening  of  the  hay  has  no  influence  on  the  digestibility  of  the  chaff  ; 
steeping  of  chaff  in  cold  water  for  24  hours  does  not  render  either 
the  chaff  or  the  hay  more  easy  of  digestion;  steeping  the  chaff 
renders  its  albuminoid  matters  less  easy  of  digestion,  and  the  less  so 
the  higher  the  temperature  of  the  water,  and  the  longer  the  time 
during  which  the  steeping  is  conducted.  E.  W.  P. 

Amount  of  Easily  Digestible  Albuminoids  in  Germinated 
Maize.  Mj  A.  Stutzer  {Bled.  Gentr.,  1883,  497). — -Maize  becomes 
less  nutritious  by  germination,  because  the  albuminoids  are  decom- 
posed into  substances  of  lower  nutritious  value  than  albumin.  The 
germinated  samples  examined  contained  only  a  few  tenths  or  even  as 
little  as  0"1  per  cent,  of  easily  digestible  albuminoids.         D.  A.  L. 

Effect  of  High  Farming  on  the  Amount  of  Nutritious 
Matter  in  Straw.  By  M.  Marckeu  {Bled.  Gentr.,  1883,  500).— 
Three  years'  experiments  with  oat-straw  on  the  highly-cultivated  soil 
of  Saxony  yielded  unfavourable  results,  inasmuch  as  the  straw  fre- 
quently contained  only  1  per  cent,  of  albuminoids,  whereas,  according 
to  Wolfs  mean,  it  should  amount  to  4  per  cent.  It  is  for  this  reason 
that  oat-straw  is  only  of  small  value  in  Saxony.  Other  experiments 
with  grain  show  that  the  amount  of  albuminoids  diminishes  with  a 


VEGETABLE  PHYSIOLOGY  AND   AGRICULTURE.  773 

limited  application  of  nitrogenous  manures  and  vice  versa.  For 
example,  by  the  use  of  2  centners  of  sodium  nitrate  and  1  centner  of 
superphosphate,*  the  amount  of  albuminoids  in  oat-grain  was  raised 
from  7  to  11  per  cent,  (compare  Abstr.,  this  vol.,  630). 

U.  A.  L. 

Fertility  of  a  Soil  which  had  been  Removed  from  its 
Original  Position  and  subsequently  Replaced.  By  M.  ]\Iakckek 
(Bied.  Centr.,  1883,  496). — The  soil  in  question  was  a  surface  soil 
rich  in  hnmus ;  it  was  removed  (in  order  to  work  the  underlying 
lignite)  and  subsequently  replaced ;  after  which  operation  it  was 
lightly  manured  with  artificial  manures  and  sown  with  barley,  when 
a  luxuriant  crop  of  straw  was  obtained.  The  author  suggests  the 
following  explanation :  that  by  removal  the  soil  becomes  looser,  and 

^moreover  during  removal,  more  thorough  contact  with  the  air 
ensued,  and  consequently  there  was  a  more  energetic  decomposition 

s.tif  nitrogenous  matter,  accompanied  by  nitrification.  The  detrimental 
effect  of  the  large  quantity  of  nitric  acid  thus  produced  could  be 
avoided  by  the  abundant  use  of  phosphatic  manures,  whilst  the  con- 
sistency of  the  soil  might  be  improved  by  a  dressing  of  kainite  and  by 
mechanical  means.  D.  A.  L. 

Fermentation  of  Manure.  By  U.  Gayox  {Gompf.  rend.,  98, 
528 — 530). — Fresh  manure  undergoes  two  entirely  different  kinds  of 
fermentation,  according  as  it  is  exposed  to  the  air  or  is  kept  in  a 
closed  vessel.  If  exposed  to  the  air,  the  tempei^ature  gradually  rises 
until  it  attains  a  maximum  of  74°,  after  which  it  gradually  falls, 
because  the  mass  has  become  much  drier  and  ceases  to  oxidise.  If, 
however,  water  is  added,  combustion  recommences  and  the  tempe- 
rature again  rises.  The  development  of  heat  causes  the  evolution  of 
large  volumes  of  vapour,  which  carry  off  considerable  quantities  of 
ammonia.  Microscopic  examination  shows  that  even  in  the  most 
highly  heated  portions  there  are  multitudes  of  torulse,  micrococci, 
bacilli,  amoebae,  &c.  Similar  organisms  have  been  observed  in  fer- 
menting tobacco,  even  when  the  temperatui-e  has  been  as  high  as 
80°. 

If  the  manure  is  carefully  protected  from  the  air,  there  is  at  first  a 
slight  rise  of  temperature  up  to  about  20°,  due  to  absorption  of  tlio 
imprisoned  oxygen,  but  afterwards  the  temperature  gradually  falls, 
until  it  is  only  one  or  two  degrees  above  that  of  the  surrounding  air. 
Large  (juantities  of  cai-bonic  anhydride  and  methane  are  given  oft", 
and  the  manure  is  found  to  be  full  of  extremely  minute  anaerobic 
organisms,  which  can  be  cultivated  in  suitable  fiuids.  When  these 
cultivated  organisms  are  brought  in  contact  with  cellulose,  &c.,  car- 
bonic anhydride  and  methane  are  given  oil".  C.  11.  B. 

Application  of  Artificial  Manures  in  the  Cultivation  of 
Beetroot,  (JJiuyl.  polijf.  J.,  250,  553.) — According  to  Uchurain, 
ammonium  sulphate  has  an  injurious  effect  on  the  germination  of 

*  The  extent  of  land  is  not  mentioned  ;  it  is,  however,  most  probublj  per 
morgan :  2  centners  per  inorgeu  =  350  lbs.  per  acre. 
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beetroot  wlaen  the  soil  does  not  contain  a  sufficient  amount  of  organic 
matter.  Ammonium  sulphate  reduces  the  yield  of  crop,  whilst 
sodium  nitrate  diminishes  the  percentage  of  sugar.  One  hectare  of 
unmanured  soil  yielded  46,600  kilos,  roots  witli  16-24  per  ceut.  sugar ; 
after  the  addition  of  1200  kilos,  sodium  nitrate,  57,400  kilos,  roots 
with  9'97  per  cent,  sugar;  and  after  treatment  with  1200  kilos, 
ammonium  sulphate,  37,200  kilos,  with  13-38  per  cent,  sugar.  Holde- 
fleiss,  on  the  other  hand,  recommends  a  judicious  addition  of  farm- 
yard manure  mixed  with  a  small  proportion  of  sodium  niti-ate.  Farm- 
yard manure  may  be  replaced  by  superphosphate  and  sodium  nitrate. 
Too  large  a  quantity  of  nitrogenous  manures,  however,  impoverishes 
the  soil.  D.  B. 

Retrograde  Phosphoric  Acid.  By  J.  Post  (Bled.  Centr.,  1883, 
448 — 449). — The  superphosphate  was  examined  at  various  periods; 
the  acid  estimated  by  means  of  aqueous  ammonium  citrate  at  40°  and 
at  90".  During  the  first  two  months  as  much  soluble  phosphoric  acid 
was  reduced  as  during  the  succeeding  four;  the  amounts  of  ferric 
and  aluminium  phosphates,  soluble  in  water,  were  also  reduced  by 
keeping,  but  a  larger  amount  of  these  compounds  became  soluble  in 
citrate  at  40°  ;  whilst  but  little  difference  was  shown  by  citrate  at  90°. 
The  reduction  must  have  been  occasioned  by  comlaination  of  the 
originally  free  acid  with  some  of  the  insoluble  portions  of  the  super- 
phosphate, probably  alumina  or  iron,  forming  calcio-aluminic  or 
calcio-ferric  phosphate.  E.  W.  P. 

Comparison    of   Dissolved    and    Undissolved    Phosphates. 

By  B.  Dyer  (/.  Boy.  Agri.  Soc,  1884,  113). — The  first  experiments 
were  made  at  Horsham  in  1882;  the  soil  was  a  stiff  clay  containing 
no  calcium  carbonate.  Swedes  were  grown  with  5  cwts.  per  acre  of 
coprolite  superphosphate,  and  Avith  6^  cwts.  (the  same  money  value) 
of  very  finely-ground  Cambridge  coprolite.  The  comparison  was 
made  both  with  and  without  dung,  but  the  produce  obtained  was  not 
large  ;  in  each  case  the  better  result  was  from  the  undissolved  phos- 
phate. In  the  following  year,  oats  were  grown  on  the  same  plots 
without  further  addition  of  manure  ;  the  produce  was  again,  on  an 
average,  better  where  the  undissolved  phosphate  had  been  employed. 
The  experiments  with  swedes  were  repeated  in  1883.  On  this  occasion, 
235  bushels  of  lime  per  acre  were  ploughed  in  before  sowing  the  crop. 
The  same  quantities  of  manure  were  applied  as  before.  Owing  to  the 
dryness  of  the  season,  the  crops  were  very  small.  The  produce  was 
in  this  instance  distinctly  better  where  the  dissolved  phosphate  had 
been  applied.  These  results  confirm  earher  experiments,  showing  that 
dissolved  phosphates  are  more  efiiective  than  undissolved  when  the 
soil  contains  lime.  In  the  above  experiments,  the  ground  coprolite 
sunnlied  more  than  twice  as  much  phosphate  as  the  superphosphate. 

^  ^  R.  W. 

Manuring  with  Potash.     By  F.  Farskt  (Bied.  Centr.,  1883,  457 

4.-)9). — Pure  salts  of  potassium  reduce  the  yield  of  the  crop,  and  the 

more  the  nearer  the  salt  is  to  the  seed.     Potassium  chloride  is  less 
lowering.     The  Stassfurt  salts  were  distinctly  harmful  to  barley  and 
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rye,  but  tlie  lowering'  effect  is  less  the  moie  moisture  there  is  in  the 
soil,  which  renders  the  sohition  of  the  salts  dilute.  Experiments  with 
other  crops  showed  that  advantage  was  derived  from  the  use  of  Stass- 
furt  salt  with  most  crops,  excepting  barley,  oats,  and,  to  some  degree, 
rye  andclover.     Autumn  manuring  is  better  than  spring. 

E.  W.  P. 

Action  of  Sulphuric  Acid  as  a  Manure.  By  F.  Farsky  (Bied. 
Cent)-.,  1883,  447). — Strong  sulphuric  acid  as  well  as  sodium  hydrogen 
sulphate  in  solution  were  applied  to  soil  in  boxes.  The  experiments 
were  in  duplicate,  one  set  after  the  first  moistening  was  not  further 
wetted,  but  the  other  was  kept  moist  with  plain  water. 

The  results  were  that  the  moistened  sets  brought  no  higher  yield 
than  a  blank  set,  whilst  the  yields  from  the  soils  kept  dry  were 
lowered.  E.  W.  P. 
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Apparatus  for  the  Reduction  of  Measured  Gas-volumes  to 
Normal  Condition.  By  U.  Kreosler  (Ber.,  17,  29— 34).— The 
author  describes  two  forms  of  apparatus,  the  principle  of  which  is 
the  same  as  in  Vernon  Harcourt's  apparatus  (Abstr.,  1883,  .378). 

A.  K.  M. 

The  Alkaline  Reaction  of  Glass  as  a  Source  of  Error  in 
Analysis.  By  U.  Kreusler  and  0.  Hexzold  (Ber.,  17,  34 — 40). — 
Whilst  repeating  Kjeldahl's  experiments  on  the  formation  of  ammonia 
by  the  action  of  sulphuric  acid  and  potassium  permanganate  ou 
organic  compounds  (this  vol.,  364),  the  authors  made  comparative  ex- 
periments with  pure  ammonium  salts,  with  the  result  that  too  high  a 
percentage  of  ammonia  was  found.  The  same  result  was  observed  in 
blank  experiments  when  no  ammonia  was  present,  the  average  alka- 
linity (estimated  as  ammonia)  from  three  experiments  being  equal  to 
2' 13  mgrms.  nitrogen.  The  authors  have  traced  this  source  of  error 
to  the  decomposition  of  the  glass  employed  in  the  experiments  ;  they 
have  also  compared  different  sorts  of  glass,  namely  (1),  readily  fusible 
Thuringian  glass  ;  (2),  less  fusible  Thuringian  glass;  (3),  combustion 
tubing  of  very  refractory  Bohemian  glass,  and  (4),  more  readily 
fusible  Bohemian  glass.  Of  these,  the  first  is  far  the  most  readily 
attacked  by  water,  the  third  being  the  least  attacked,  and  yielding 
results  which  require  no  correction.  The  fourth  is  nearly  as  good  as 
the  third,  whilst  the  second  is  much  more  readily  acted  on.  The 
alkaline  reaction  of  glass  may  be  easily  shown  by  boiling  red  litmus 
tinctm-e  in  a  test-tube,  and  by  other  such  simple  experiments. 

A.  K.  ^r. 

Test  for  Available  Chlorine  in  Bleach  Works  and  Similar 
Establishments.  By  R.  Baur  {Dinrjl.  'polijt.  /.,  251, 173— 177).— The 
author   considers    that    the   simplest,    quickest,    and    most    accurate 
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method  of  determining  the  available  chlorine  in  the  baths  of  bleach 
works,  paper  works,  &c.,  is  Dupasquier  and  Bunsen's  mndified  iodine 
method,  a  detailed  account  of  which  is  given  in  the  original  paper. 

D.  B. 

Purification  of  Hydrogen  Sulphide  by  Means  of  Hydrochloric 
Acid.  By  W.  Lenz  {Ber.,  17,  209). — A  reply  to  the  criticisms  of 
Otto  (this  vol.,  638)  on  the  method  of  purification  of  hydrogen  sulphide 
from  traces  of  arsenic  as  described  by  the  author  (this  vol.,  215). 

A.  J.   G. 

Titration  of  Sulphurous  Acid  and  its  Salts.  By  G.  Ldnge 
{Dingl.  polyt.  J.,  250,  530 — 533). — Formerly  it  was  assumed  that  an 
aqueous  solution  of  sulphurous  acid  could  be  titrated  with  litmus 
exactly  as  the  strong  mineral  acids  are ;  that  is,  that  the  change  of 
colour  takes  place  when  2  mols.  sodium  hydroxide  have  been  added 
to  1  mol.  sulpliurous  acid.  This,  however,  is  not  the  case,  as  NaHSOj 
is  neutral  to  litmus.  Litmus  has  been  recently  replaced  in  many 
cases  by  methyl-orange,  which  presents  greater  advantages  for  titrat- 
ing carbonates  or  sulphides.  The  orange  cannot,  however,  be  em- 
ployed with  organic  acids. 

Thomson's  experiments  (Ghevi.  Neirs,  47,  13G)  having  brought 
forward  the  important  fact  that  the  salts  of  sulphurous  acid  present 
have  different  kinds  of  neutrality  towards  indicators,  the  author 
repeated  his  experiments  in  order  to  confirm  Thomson's  results:  in 
the  coarse  of  this  investigation,  the  author  made  a  series  of  interesting 
experiments  on  the  titration  of  bisulphites  and  of  free  sulphurous 
acid.  He  concludes  that  litmus  and  phenacetolin  should  be  entirely 
rejected  for  the  titration  of  sulphurous  acid,  for  totally  different 
results  are  obtained  according  as  the  change  of  colour  is  taken  at  a 
decided  blue  or  a  decided  red.  Methyl -orange,  phenolphthale'in,  and 
rosolic  acid  are  equally  well  serviceable;  in  the  case  of  the  orange, 
however,  it  must  be  noted  that  1  mol.  SO3  is  saturated  by  1  mol. 
KHO,  and  in  the  case  of  phenolphthale'in  and  rosolic  acid,  by  only 
half  a  molecule,  i.e.,  one  equivalent  of  SO2  to  one  of  KOH.  A  further 
confirmation  of  these  results  was  obtained  by  some  experiments  with 
sulphites. 

The  novelty  of  the  author's  experiments  is  the  abnormal  behavioui- 
of  litmus  and  phenolphthale'in.  D.  B. 

Action  of  Soda  Lime  and  Magnesia  on  the  Salts  of  Am- 
monia and  Organic  Amines,  and  on  the  Titration  of  Aniline. 
By  G.  LuNtiE  {Dinyl.  polyt.  /.,  251,  3G — 41). — The  author  has  made 
a  series  of  experiments  in  order  to  ascertain  which  of  the  above- 
named  three  bases  is  the  best  adapted  for  liberating  ammonia  in 
analytical  operations.     The  following  conclusions  were  arrived  at : — 

1.  Lime,  magnesia,  and  soda  in  excess  liberate  all  the  ammonia 
contained  in  ammonium  chloride  equally  well.  The  distillation 
should  not,  however,  occupy  much  less  than  three  hours,  otherwise 
even  lime  or  soda  fail  to  expel  all  the  ammonia. 

2.  In  the  presence  of  fatty  (ethylamine)  or  aromatic  amines 
(aniline),  these  are  liberated  under  the  same  conditions  as  ammonia, 
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so  that  tlie  assumption  that  magnesia,  avoids  the  decomposition  of 
the  organic  amines  originating  in  coal-tar  and  possibly  contained  in 
commercial  ammonium  salts,  is  erroneous,  the  employment  of  mag- 
nesia offers  no  advantage  in  respect  of  estimating  the  ammonia 
alone  without  the  other  amines.  Quinoline  was  found  to  behave  like 
aniline. 

3.  Lime  and  soda  when  distilled  for  three  hours  with  an  excess  of 
ammonium  chloride,  liberate  their  full  equivalent  of  ammonia ;  mag- 
nesia, however,  on  distilliug  for  3  to  6  hours,  expels  only  about  85 
per  cent,  of  the  theoretical  quantity  of  ammonia  (probably  owing  to 
the  formation  of  a  basic  magnesium  chloride  difficult  to  decompose). 
Hence  magnesium  must  always  be  employed  in  excess,  whilst  tliis  is 
not  necessary  in  the  case  of  lime  or  soda. 

Referring  to  the  titration  of  aromatic  amines,  the  author  has 
found  that  methyl-orange  when  employed  as  indicator,  is  not  changed 
by  aniline  salts,  whilst  aniline  itself  shows  the  reaction  of  a  base. 
The  same  is  the  case  with  ortho-  and  para-toluidine,  xylidine,  meta- 
and  para-phenylenediamine.  Experiments  have  been  made  with 
these  bases  in  the  hope  of  being  able  to  estimate  the  relative  propoi'- 
tions  of  aniline  and  toluidine  in  commercial  aniline  oils,  taking 
advantage  of  the  difference  of  molecular  weights,  and  although  it  was 
possible  to  titrate  very  small  quantities  of  aniline  mixed  with  ammonia 
salts  with  sufficient  accuracy  by  methyl-orange,  it  was  impossible  to 
quantitatively  estimate  aniline  along  with  toluidine  in  this  way; 
owing  to  the  fact  that  a  slight  difference  in  the  test  acid  consumed 
(1  c.c.  =:  0'U93  gram  aniline  or  =  0'109  toluidine)  will  indicate  a 
considerable  difference  in  the  proportion  of  the  amines,  D.  B. 

Estimation  of  Lead  as  Lead  Dioxide  by  Means  of  the 
Electric  Current.  By  F.  Tennet  (Amer.  Chem.  ./.,  5,  413—415). — 
Luckow,  j\Iay  and  Riche  have  previously  used  this  method.  Using  a 
solution  of  known  strength  of  pure  lead  nitrate,  very  good  results 
were  obtained,  when  about  10  per  cent,  of  nitric  acid  was  added.  A 
solution  containing  about  12  parts  of  copper  to  one  of  lead,  allowed  of 
an  accurate  separation  and  determination  of  the  two  metals,  when 
from  \^  to  10  per  cent,  of  nitric  acid  was  present.  In  presence  of 
iron  the  separation  is  also  accurate.  If  large  amounts  of  lead  are 
present,  either  an  aliquot  portion  must  be  taken,  or  a  platinum  dish 
may  be  made  the  positive  pole  and  the  dioxide  washed  by  decantation. 
In  the  analysis  of  slags  and  mattes,  the  copper  and  lead  are  best  pre- 
cipitated by  sulphuretted  hydrogen,  and  the  solution  of  the  sulphides 
in  nitric  acid  electrolysed.  H.  V). 

Qualitative  Separation  of  Tin,  Antimony,  and  Arsenic.  By 
E.  Bergi.UXD  {Bkt.,  17,  95 — 98). — The  solution  of  the  sulphides  in 
ammonium  sulphide  obtained  in  the  usual  way  is  acidulated  with 
hydrochloric  acid,  the  precipitate  well  washed,  boiled  with  water,  and 
sodium  sulphide  added.  The  solution  is  then  boiled  with  copper 
oxide,  when  copper  sulphide  is  formed  and  a  colourless  liquid  ob- 
tained, containing  sodium  stannate,  antimoniate,  and  arsenate;  when 
cold,  alcohol  {\—^i  vol.)   is  added  to   the  filtrate,  producing  a  white 
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precipitate  containing  the  antimony.  The  filtrate  is  boiled  to  expel 
the  alcohol,  ammonium  chloride  added  in  excess,  and  then  (whether  a 
precipitate  has  been  produced  or  not)  a  few  drops  of  ammonia.  Hydro- 
gen sulphide  is  passed  through  the  liquid,  and  if  a  precipitate  forms, 
the  passage  of  the  gas  is  continued  until  the  latter  is  dissolved.  The 
arsenic  is  then  thrown  down  as  ammonium  magnesium  arsenate  by 
the  addition  of  ammonia  (|  vol.)  and  magnesia  mixture,  and  the 
filtrate  treated  with  hydrochloric  acid,  which  precipitates  the  tin  as 
stannic  sulphide.  A.  K.  M. 

Testing  Grape-sugar,  and  some  Reactions  of  Sugars.     By 

WoRM-MuLLER  and  others  (Bied.  Gentr.,  1883,  492 — 495). — A  great 
many  of  the  publications  referred  to  in  this  memoir  have  already 
appeared  in  this  Journal  (Abstr.,  1883,  38,  624,  829,  1176;  1884, 
502).  Fare  dextrose  has  been  prepared  from  cane-sugar  in  the  fol- 
lowing way  : — About  300  grams  of  finely  powdered  cane-sugar  are 
mixed  gradually  in  course  of  some  weeks  with  600  c.c.  of  80  percent, 
alcohol  and  20  c.c.  of  fuming  hydrochloric  acid.  The  sugar  dissolves, 
and  after  some  time  dextrose  separates  in  beautiful  white  crystals, 
which  are  w^ashed  with  alcohol  and  dried  at  100° ;  they  are  easily 
recrystallised  either  from  methyl  or  absolute  ethyl  alcohol.  50  per 
cent,  of  the  raw  sugar  is  converted  in  this  manner.  The  description 
of  Vivien's  method  (this  vol.,  502)  is  not  quite  accurate.  The  solution 
of  10  grams  of  sugar  in  200  c.c.  of  water  is  mixed  with  diluted 
Fehling's  solution  of  various  strengths  of  which  10  c.c.  represent 
respectively  O'Ol,  0'009,  and  O'OOl  gram  of  glucose.  To  determine 
the  amount  of  starch-sugar  in  sugar  cane,  Geissler  makes  use  of  the 
powerful  reducing  action  which  the  former  exerts  on  Fehling's  solu- 
tion, whereas  the  latter  is  inactive  until  "inverted."  Starch-sugar 
has  been  detected  in  a  commercial  raspberry -juice.  D.  A.  L. 

Salicylic  Acid  in  Beer  and  Wine.  By  J.  A.  Barral  (Bled. 
Gentr.,  1883,  495 — 496). — In  two  series,  each  of  three  experiments, 
Ladureau  employed  (1)  beer  alone,  and  beer  mixed  respectively  wdth 
(2)  4  and  (3)  8  grams  of  salicylic  acid  per  hectolitre.  The  three  beers 
were  exposed  to  the  air  (during  spring  in  one  case,  and  in  the  second 
series  during  summer)  for  two  weeks  and  subsequently  closed  up  for 
a  month,  after  wliich  period  they  were  examined  : — beer  (1)  was  very 
sour;  beer  (2)  only  slightly ;  beer  (3>  not  at  all.  To  complete  the 
investigation,  the  salicylated  beer  was  employed  for  dietetic  purposes 
for  several  weeks  without  any  deleterious  effect  on  the  health  of  the 
experimenter.  Therefore  the  addition,  at  most,  of  10  grams  of  salicylic 
acid  per  hectolitre  preserves  the  beer  without  affecting  its  use  as  a 
beverao-e.  50  to  80  milligrams  of  salicylic  acid  per  litre  is  sufficient 
to  prevent  wine  turning  sour.  The  author  therefore  defends  the  use 
of  salicylic  acid,  and  maintains  that  a  prejudicial  amount  would  never 
be  added  owing  to  the  facility  with  which  salicylic  acid  may  be 
accurately  estimated.  D.  A.  L. 

Method  of  Testing  Butter  for  Foreign  Pats.  By  H.  Beckurts 
CDingl.  jiohjt  J.,  251,  240). — The  author  has  tested  butter  iu  accord- 
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ance  with  Reicliert's  method.  2'5  grams  of  the  dried  fat  were 
saponified  with  1  gram  of  potassium  hydroxide  and  20  grams  of  80 
per  cent,  alcohol.  The  mixture  was  heated  on  a  water-bath  to  expel 
the  alcohol ;  it  was  then  diluted  with  50  c.c.  of  water,  and,  as  soon 
as  the  soap  had  dissolved,  20  c.c.  of  dilute  sulphuric  acid  (1  acid  to 
10  vols.)  were  poured  in  and  the  mixture  distilled,  a  platinum  spiral 
being  introduced  to  avoid  bumping.  The  distillation  was  continued 
until  exactly  50  c.c.  were  obtained.  In  the  case  of  genuine  buttoi-, 
Reichert  found  that  14  c.c.  of  decinormal  soda-solution  were  required 
to  neutralise  the  distillate,  but  the  author  had  to  employ  from  15"6  to 
17'5  c.c,  and  concludes  therefore  that  Reichert's  numbers  were  too 
low.  He  also  states  that  in  order  to  obtain  concordant  results  it  is 
necessary  to  adhere  strictly  to  the  above  proportions.  D.  B. 

Analysis  of  Beeswax.  By  O.  Hehner  (Dingl.  pohjf.  J.,  251, 
168 — 170). — The  author  dissolves  3  to  5  grams  of  beeswax  in  about 
50  c.c.  of  methyl  alcohol  and  titi^tes  the  cerotic  acid  with  phenol- 
phthalein  and  a  solution  of  alcoholic  potash,  1  c.c.  corresponding  with 
0'3 — 0"4  c.c.  of  normal  sulphuric  acid.  Having  added  potash  in 
excess,  the  myricin  is  saponified  and  calculated  from  the  quantity  of 
potash  requii^d  for  the  complete  saponification,  assuming  that  1  c.c. 
normal  alkali  neutralises  0"41  gram  cerotic  acid  and  decomposes 
0'676  gram  myr-icin.     The  anthor  obtained  the  following  results  : — 

English  wax  from — 

Cerotic  acid.  Myricin.  Tolal. 

Hertfordshire 14-35  88-55  102-90 

, 14-86  85-95  100-81 

Sun>ey 13-22  86-02  99-24 

Lincolnshire    1356  88-16  101-72 

Buckingham 14-64  87-10  101-74 

Hertfordshire 15-02  8883  103-85 

New  Forest    14-92  89-87  104-79 

Lincolnshire 15-49  92-08  107-57 

Buckingham 15-71  89-02  104-73 

Eight  samples  from 

merchants 13-12—15-91    86-73—89-58     99-85—105-49 

Other  kinds  of  wax  from — 

America 15-16  88-09  103-25 

Madagascar     13-56  88-11  101-67 

Mauritius    13-04  88-28  101-32 

12-17  95-68  107-85 

, 13-72  96-02  109-74 

Jamaica 1 3-49  85-12  9861 

14-30  85-78  100-08 

Mogadore    13-44  89-00  102-44 

Melbourne 13-92  8924  103-16 

13-18  87-47  100-65 

Sydney    13-06  9279  105-85 

13-16  88-62  101-78 
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The  Englisli  wax  contained  an  averag-e  of  14"4  per  cent,  eerotic  acid 
and  88"09  per  cent,  myricin.  The  foreign  kinds  were  mostly  coloured, 
and  some  had  been  adulterated  with  fat.  The  oi'ganic  adulterants  are 
either  acids,  palmitic  or  stearic  acid  ;  inert  or  saponifiable  substances, 
stearin,  palmitin,  Japanese  wax,  spermaceti  and  carnauba  wax ;  or 
substances  which  are  not  acted  on  by  alcoholic  potassium  hydroxide, 
paraffin.  1  part  stearic  acid  =  1"443  eerotic  acid  ;  1  part  palmitic 
acid  =  1"601  eerotic  acid,  whilst  1"518  of  the  latter  is  equal  to  1  of  a 
mixture  of  these  fatty  acids.  1  part  of  a  mixture  of  palmitin  and 
stearin  is  equal  to  2"391  myricin.  Japan  wax  contained  621  percent, 
palmitic  acid  and  94"12  per  cent,  palmitin.  Spermaceti  being  as 
costly  as  beeswax  is  sometimes  used  as  a  substitute.  Carnauba  wax 
yielded  609  per  cent,  eerotic  acid  and  92"18  per  cent,  myricin.  It  is 
added  to  beeswax  when  the  latter  has  been  treated  with  fat.  When 
paraffin  is  employed,  the  percentage  of  acid  and  saponifiable  matter  is 
reduced  in  proportion  to  the  quantity  of  paraffin  present,  and  can  be 
calculated  by  difference  unless  other  adulterants  have  been  used,  in 
which  case  it  is  necessary  to  determine  the  paraffin.  If  A  is  the  per- 
centage of  free  acid  calculated  as  eerotic  acid,  and  B  the  unsaponi- 
fiable  substances  calculated  as  myricin,  we  obtain  the  following  equa- 
tion, assuming  x  to  represent  the  unknown  quantity  of  eerotic  acid, 
y  that  of  the  fatty  acids,  z  of  myricin,  and  tc  of  the  remaining  sub- 
stances i—a;  =  25-649  -  (0-1689A  +  0-1073B).  x  +  l-518y  =  A;, 
z  =  6'117  X,  and  z  +  2'39Iit'  =  B.  On  multiplying  the  quantity  of 
eerotic  acid  by  6'117,  we  obtain  the  amount  of  myricin  which  when 
added  to  the  former  gives  the  percentage  of  wax.  A  mixture  of  79'98 
per  cent,  wax  and  20'02  fat  gave  11'30  per  cent,  eerotic  acid,  69'12 
myricin,  0'46  fatty  acids,  and  19'07  fat  corresponding  with  80'42  per 
cent,  wax  and  19'53  per  cent.  fat. 

The  sp.  gr.  of  beeswax  varies  from  0'9625  to  0'9675.  Paraffin  and 
fat  are  lighter  than  beeswax,  whilst  the  fatty  acids  and  resin  increase 
the  sp.  gr.  of  beeswax,  D.  B. 
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Consumption  of  Fuel  for  Heating  Boilers.  By  Scheurer- 
Kertner  (TJitujl.  pohii.  J.,  251,  278 — 283). — A  reply  to  Buute,  who 
criticised  the  author's  results  on  the  heat  of  combustion  of  coal. 

D.  B. 

Analyses  of  Combustible  Minerals.  By  Boussixgault  (Ann. 
Chim.  Phys.  [5],  29,  363 — 392). — This  paper  contains  an  account 
of  the  examination  of  a  variety  of  bitumens,  lignites,  &c. ;  the  results 
of  the  analyses  of  which  ai-e  contained  in  the  following  table : — 
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Liquid  bitumen  of  Beclielbronn     - 

Bitumen  of  Bocaii6me , 

Bitumen  of  Scliwabwiler , 

Bitumen  of  Ambalema,  ^lagdalena 

Liquid  bitumen,  Hatten  (Alsace) 

Bitumen  of  Orinoco    

Black  naphtha  of  Balakhany 

Bitumen  of  Bastcnnes 

Bitumen  of  Pont-du-Chateau 

Bitumen  of  Abruzzi,  Naples 

Bitumen  of  Chinese  fire-wells  (filtert  d)    . . . . 
,,  .,  „  (squeezed  out) 

Bitumen  of  Judsea 

Asphalt  of  Coxitambo,  Peru 

Af^phalt  of  Oran,  Algeria    

Asphalt  of  Egypt 

Mineral  wax  of  Baku,  Russia 

Fossil  resin  of  Bucaramanga 

Fossil  resin  of  Saiita-Rosa,  Antioquia 

Fossil  resin  of  El  Retiro,  Antioquia 

Copaline  of  Highgate 

Copaline  of  India, 

Giuiyaquilite  resin,  Ecuador 

Retinasphalt  of  Bovev-Tracy 

Elaterite  of  Australia 

Elaterite  of  Wallachia    

Jonite  of  California 

Torbanite  of  Scotland 

Dysodil  of  Roth  

Dysodil  of  Sicily 

Lignite  of  Chile    

Lignite  of  Antioquia    , 

Bituminous  lignite  of  Elboyen 

Jet  of  Spain 

Fibrous  coal  of  Antioquia 

Coal  of  Canoas,  Bogota   ' 

Cannel  coal  of  llontrambei-t 

Fossil  charcoal  of  ilontrambert 

Coal  of  Montrambert 

Fossil  charcoal  of  Blanzy    

Anthracite  of  La  Mure,  Isere 

Spheroidal  anthracite 

Anthracite  of  Borneo 

Anthracite  of  Chile 

Anthracite  of  Pembrokeshire 

Anthracite  of  Muso 

Adamantine  anthracite    

Graphite  of  Korsoh 


87 

50 

11 

88 

•52 

11- 

85 

•38 

12 

88 

•31 

9- 

87 

40 

12- 

77 

93 

7- 

85 

42 

6- 

85 

74 

9- 

77 

52 

9- 

81- 

83 

8- 

86 

82 

13- 

82 

86 

13- 

77 

84 

8- 

87 

75 

9- 

73 

47 

10- 

85 

29 

8- 

84 

33 

13- 

82 

70 

10- 

77 

80 

9^ 

71 

89 

6- 

85 

68 

11- 

85 

73 

11  • 

77 

66 

8^ 

74 

12 

8- 

72 

15 

10- 

69 

70 

10 

67 

55 

7  ■ 

82 

3U 

10- 

69 

01 

10- 

57 

73 

9^ 

79 

24 

5- 

66 

■81 

4- 

77 

04 

7- 

81 

98 

?>■ 

87 

05 

5- 

80 

96 

5- 

86 

67 

4- 

86 

67 

4- 

82 

33 

3- 

87 

81 

3^ 

95 

26 

2- 

91 

51 

3- 

93 

66 

2- 

92 

25 

2  ■ 

95 

34 

2- 

91 

83 

1- 

97 

60 

0- 

97 

87 

0- 

H. 


•10 
•36 
•33 
■64 
•60 
•94 
•66 
■58 
•58 
■28 
■16 
■09 
■92 
■68 
■48 
■24 
■71 
•80 
•60 
•51 
■47 
•50 
•20 
•18 
-60 
■19 
•13 

:io 

•04 
•35 
•50 
■48 
•81 
•81 
•00 
■13 
■56 
■56 
■52 
•88 
•51 
■87 
■94 
■27 
■42 
■27 
■70 
•37 


0  30 

217 

1  68 

13-87 
7-76 
2^88 

10  53 
8^83 

4^06 

11  53 
2^58 

15  49 

6  22 

1^96 

6^50 

12-57 

21^57 

2^85 

2-77 

14^80 

17  51 

16^84 

19^40 

25  05 

5^00 

19^25 

31  91 

13  69 

27  27 

12  65 
11-53 

6-56 
12-50 

7-98 

7-98 
12  52 

7^67 


N. 


0-03 
0-03 
0^06 


0-06 


P.  P.  B. 

Self-purification  of  Peaty  Waters.  By  W.  X.  Har-pley  {Bied. 
Ceidr.,  1883,  -i^S — 435). — Tidy  refers  the  loss  of  organic  matter  which 
peaty  water  suffers  to  oxidation.  The  author  quotes  experiments 
made  by  himseif  which  corroborate  the  statements  of  others,  that  the 
amount  of  organic  matter  which  is  oxidised,  is  but  small.     With  tbe 

VOL.  xr.vi.  3  g 
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theory  that  the  organic  matter  is  carried  down  by  suspended  mineral 
matter,  the  author  cannot  fully  concur,  for  although  sandy  clay  and 
sand  did  not  decolorise  the  water,  yet  magnesia  and  chalk  had  some 
action.  Good  results  were  obtained  by  the  use  of  very  hard  spring- 
water,  still  better  with  aluminium  sulphate,  and  the  best  by  employing 
aluminic,  ferric,  and  manganic  hydroxides.  E.  W.  P. 

Analysis  of  a  Pit-water.  By  O.  Arche  and  C.  Hassace  (Dingl. 
polijt.  J.,  251,  132 — 135). — This  water  was  drawn  from  the  lignite 
mines  at  Wolleschuick  in  the  domain  of  Frauenburg  in  Bohemia.  The 
object  of  its  examination  was  to  ascertain  whether  it  was  serviceable 
as  a  feed-water  for  fish-ponds.  The  water  had  a  dark-brown  colour 
from  the  presence  of  much  suspended  matter.  After  filtration  its 
colour  was  a  pale  yellow.  100, OUO  parts  yielded  55'8  suspended 
matter  composed  of  24'4  inorganic  and  31"4  organic  matters.  The 
former  contained  silicic  acid,  alumina,  ferric  oxide,  lime,  magnesia, 
sodium,  and  potassium  silicates.  The  organic  matter  consisted  mainly 
of  coal. 

100,000  parts  of  this  water  contained  : — 

Solid  residue 20'51  parts 

Residue  after  ignition 16"80      ,, 

Total  hardness    4-57'' 

Permanent  hardness 1"78 

Temporary  hardness 2"79 

From  the  results  of  the  analysis  given  in  the  original  paper,  the 
authors  are  of  opinion  that  the  water  is  not  suitable  for  the  above 
purpose ;  a  large  proportion  of  organic  matter  is  objectionable,  since 
it  would  absorb  the  oxygen  dissolved  in  the  water  and  deprive  the 
fish  of  this  essential  constituent.  D.  B. 

Preparation  of  an  Antiseptic  Compound.  By  C.  Aschmann 
(Di'iigl.  polyt.  J.,  251,  143). — For  the  preparation  of  this  substance, 
called  "  antibacteride,"  the  author  heats  338  parts  borax  with  198 
glucose,  in  the  presence  of  a  small  amount  of  water.  When  the 
fusion  is  complete,  he  adds  124  parts  boric  acid,  whilst  constantly 
stirring,  until  it  has  been  dissolved,  and  causes  the  liquor  to  evaporate 
at  a  gentle  heat  until  a  sample  of  it  solidifies  when  run  on  a  cold 
plate.  The  resulting  mass  is  soft  and  translucent,  forming  an  anti- 
septic suitable  for  the  preservation  of  provisions.  Its  composition  is 
represented  by  the  formula  C6Hi206,ISra2B407,3H3B03.  D.  B. 

Use  of  Boric  Acid  for  Preserving  Food.  By  J.  Forster  (Dingl. 
polyt.  J.,  251,  170 — 172). — From  a  series  of  experiments  made  with  a 
view  to  determine  the  action  of  boric  acid  on  the  animal  system,  the 
author  draws  the  following  conclusions  :  The  admission  of  boric  acid 
as  addition  to  food,  even  in  very  small  doses,  is  injurious  to  the 
digestive  organs.  This  injurious  action  depends  on  the  circumstance 
that  boric  acid  acts  so  as  to  materially  increase  the  proportion  of 
solid  matters  and  niti-ogen  in  the  fasces  separated.  It  is  also  a 
remarkable  coincidence  that  the  action  of  boric  acid  on  the  intestinal 
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discharge  ig  well  marked,  even  by  the  exhibition  of '  as  little  as 
0"5  gram  per  diem.  Moreover,  this  action  is  in  direct  relation  to  the 
quantity  of  acid  taken,  and  is  maintained  for  some  time  after  the 
doses  of  acid  have  ceased.  The  action  described  is  perceptible,  not 
only  with  vegetable  or  animal  foods,  which  contain  a  large  proportion 
of  indigestible  ingredients,  but  also  when  highly  digestible  food,  such 
as  milk  and  eggs,  is  taken.  Food  to  which  boric  acid  has  been  added 
tends  to  cause  an  increase  in  the  secretion  of  gall  during  assimilation. 
Its  most  important  action,  however,  is  the  increase  which  it  causes 
in  the  discharge  of  albuminous  substances  from  the  intestinal  canal. 
From  this  it  is  evident  that  its  use  as  a  food  preservative  is  not  as 
beneficial  as  hitherto  assumed.  D.  B. 

Process  for  Converting  Liquid  Mineral  Acids  into  a  Solid 
Form  by  the  Addition  of  Kieselguhr.  (Dingl.  poh/t.  J.,  251,  90.) 
According  to  an  invention  patented  by  Vorster  and  Griineberg,  acids 
are  mixed  with  kieselguhr  or  asbestos  with  a  view  to  facilitate  their 
transport.  A  mixture  of  4  parts  acid  and  1  of  kieselguhr  forms  a 
paste,  which  can  be  used  for  snme  operations  without  re-separation, 
e.g.,  sulphuric  acid  for  the  purification  of  paraffin  and  the  preparation 
of  carbonic  anhydride  for  mineral  water  making.  D.  B. 

Utilisation  of  Phosphatic  Slags.  By  C.  Scheibler  (Dingl. 
poh/i.  J.,  251,  191). — In  order  to  oxidise  the  ferrous  and  manganous 
oxides  in  the  slags  from  the  basic  process  into  ferric  and  ferroso- 
ferric,  manganic  and  manganosomanganic  oxides,  and  effect  the 
decomposition  of  the  sulphides,  the  author  subjects  the  slag  in  pieces 
of  fist-size  to  a  careful  roasting  process  in  the  presence  of  an  abundant 
supply  of  air.  The  slag  is  then  treated  with  water  or  steam,  when, 
owing  to  the  conversion  of  calcium  o.xide  into  calcium  hydroxide,  an 
extremely  fine  powder  is  obtained.  By  this  treatment  the  slag  is 
obtained  in  a  more  finely  divided  state  than  by  mechanical  means,  i.e., 
pulverisation  in  disintegratoi's  or  other  grinding  machines. 

D.  B. 

Process  for  Preparing  Bichromates.  By  T,  Roemer  (Dingl. 
poli/f.  J.,  251,  192). — 100  parts  chrome  ore  are  fused  with  150  lime, 
40  potash,  and  30  soda.  The  melt  is  lixiviated  with  water,  and  the 
resulting  liquor  of  potassium  and  sodium  chromate  treated  with  sul- 
phuric or  hydrochloric  acid,  the  requisite  amount  of  acid  being  calcu- 
lated in  accordance  with  the  equation  K2NaoCr208  +  H2SO4  = 
KoCr-Ov  +  Na2S04  +  H2O.  Potassium  dichromate  is  formed, 
together  with  sodium  sulphate,  which  is  separated  by  evaporation. 

D.  B. 

Utilisation  of  the  Waste  Waters  from  Wool  Washing  Works. 
(Jjingl.  pohjt.  /.,  251,  280.) — Referring  to  Fischer's  j)i'(icess  for 
lixiviating  wool  with  water,  and  evaporating  the  resulting  liquors  for 
the  recovery  of  potash,  it  is  stated  that  100  kilos,  of  wool  produce 
80  liters  of  liquor  of  Vf  B.  100  liters  of  this  liquor  give  C'5  kilos, 
residue  by  evaporation  containing  about  70  per  cent,  potash. 

Delattre  evaporates  the  liquors  to  a  density  of  from  10  to  12°  B., 
and  fuses  the  residue.     The  resulting  crude  potash  contains 
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IsCOj. 

K,S04. 

KCl. 

NasCOs. 

Insoluble. 

Loss, 

80 

6 

4 

3 

5 

2 

After  the  extraction  of  the  suint  tlie  wool  is  washed,  the  resulting 
soap  waters  being  treated  with  hydrochloric  acid  and  ferric  chloride 
f(.ir  the  recovery  of  the  fatty  acids. 

According  "to  Braun,  the  separation  and  purification  of  suint  is 
effected  by  treating  the  sweat  of  wool  with  water.  Thus  a  compound 
called  "  lanoline  "  is  obtained,  which  when  heated  splits  up  into  suint 
and  water.  Suint  is  suspended  in  the  wool  washings  in  the  form  of 
lanoline,  and  is  separated  by  passing  the  wash  waters  through  hydro- 
extractors.  The  mass  is  purified  by  washing  it  with  water,  heating 
and  decanting  the  fat;  by  rinsing  the  latter  with  water,  white  lanoline 
is  obtained.  With  water,  commercial  suint  forms  sodium  carbonate 
or  hydroxide,  soap,  and  a  milky  substance  from  which  lanoline  is  ob- 
tained when  the  mixtui'e  is  subjected  to  the  above  treatment. 

Lortzing  precipitates  the  suint  from  wool  wash-waters  with  lime 
and  ferrous  sulphate,  and  utilises  the  resulting  sludge  for  the  pre- 
paration of  bituminous  cement.  The  pressed  sludge  is  dried,  ground, 
mixed  with  15  per  cent,  suint,  and  heated  to  200°,  after  which  it  is 
treated  with  an  equal  weight  of  calcium  carbonate.  D.  B. 

Influence  of  Titanic  Acid  on  the  Fusibility  of  Refractory 

Earths.  By  H.  Seger  (Diyigl  polyt.  J.,  251,  94).— 100  parts  of 
Zettlitz  kaolin  of  98'5  per  cent,  purity  were  mixed  with  from  5  to  10 
per  cent,  of  silicic  acid  on  the  one  hand,  and  an  equivalent  amount  of 
titanic  acid  on  the  other  hand.  The  mixture  was  formed  into  small 
cones  and  exposed  in  De\'ille's  blast  furnace  to  a  temperature  between 
those  at  which  wrought  iron  and  platinum  melt.  Treated  in  this 
manner,  the  kaolin  gave  a  white  hard  mass  of  well-defined  form, 
translucent  at  the  edges,  and  with  a  dull  surface.  100  parts  kaolin 
mixed  with  5  parts  silicic  acid  gave  a  well-defined  form,  snow-white 
in  colour,  somewhat  porous,  translucent  at  the  edges,  dull  surface, 
and  giving  on  fracture  a  porcelain-like  appearance.  A  mixture  of 
100  parts  kaolin  with  10  pai'ts  silicic  acid  gave  a  similar  result,  but  a 
more  porous  product  on  fracture  resembling  porcelain  still  more 
closely.  The  cone  composed  of  a  mixture  of  100  parts  kaolin  with 
6'G5  titanic  acid  had  a  bluish-grey  glazed  surface,  and  proved  on 
fracture  to  have  thoroughly  sintered  together.  100  parts  kaolin, 
mixed  with  13"3  titanic  acid,  fused  completely  to  a  dark  bluish-grey 
bead  of  enamel. 

Hence  the  presence  of  titanic  acid  has  an  influence  on  the  fusibility 
of  refractory  clays  which  is  exactly  the  reverse  of  that  which  silicic 
acid  exerts,  the  conditions  of  temperature  being  the  same.  It  is 
therefore  important  to  take  into  consideration  the  amount  of  titanic 
acid  present  in  earths  to  be  employed  as  refractory  materials.  It  is 
not  improbable  that  the  bluish-grey  colour  which  some  clays  develop 
when  heated  very  strongly  is  due  to  the  presence  of  titanic  acid. 

D.  B. 

Process  for  Preparing  Ochre  Colours.  By  S.  H.  Cohn  (Dingl. 
poltjt.  J.,  251,  240j. — The  author  obtains  ochre  jjigments  by  treating 
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a  mixture  of  lead  oxide  and  chloride  with  nitric  acid,  aluminium  sul- 
phate, and  potassium  dichromate.  He  then  adds  water,  and  intro- 
duces sulphuretted  hydrogen  into  the  mixture  until  the  desired  tint  is 
obtained.  D.  g 

Application  of  Electricity  in  Chemical  Industry.  By  F. 
Fischer  (Dingl.  poli/t.  J.,  251,  28— 32).— The  practical  difficulty  of 
utilising  electricity  for  metallurgical  purposes  has  been  its  cost  of 
production,  although  since  the  introduction  of  dynamo-machines  the 
application  of  electricity  in  metallurgy  has  made  more  progress. 

According  to  Kohlrausch,  a  current  of  1  weber  deposits 
6' 7 79  mgrms.  of  silver  per  minute,  whilst  1  ampei-e  (=10  webers) 
corresponds  to  3"9G  grams  silver  per  hour  in  a  cell.  For  practical 
purposes  it  may  be  assumed  that  a  current  of  100  amperes  deposits 
1  mgrm. -equivalent  of  the  various  substances  per  second.  Thermo- 
chemical  researches  have,  however,  given  different  values  to  the 
various  compounds,  e.g. : — 

Heat  of  formation       Heat  of  solution        Heat  of  formation 
Reaction.  of  tlie  compound,      of  the  compound,      in  aqueous  solution. 

Zu.Clo    97,210  -f  15,630  112,840 

Cd.Cla    93,240  +  3,010  96,250 

Cuo.Cl, 65,760  —  — 

Cu.CU    51,630  +11,080  67,710 

Hg.CU 63,160  -  3,300  59,860 

AU.CI3   22,810  +  4,450  27,260 

Sn.Cla    80,790  -I-      350  81,140 

Sn.CU    127,240  +29,920  157,160 

Zn.O.SO,.Aq    ..  —  —  106,090 

Cu.O.SOa.Aq    ,.  —  _  55,960 

Agz.O.NA-Aq. .  —  —  16,780 

Kiliani  is  of  opinion  that  the  electromotive  force  of  a  DanielTs 
element  is  equivalent  to  the  difference  of  the  thermal  values  corre- 
ponding  with  the  chemical  processes  involved  therein,  i.e.,  106,090  — 
55,960  =  50,130  cal.  Assuming  that  the  E.M.F.  of  a  Daniell's 
element  is  equal  to  1"12  volts,  1  volt  would  be  equal  to  44,760  cal., 
and  it  would  therefore  be  possible  to  calculate  the  E.M.F.  from  the 
thermal  units,  e.g. : — 

E.M.F.  calculated 
Compound.  Calorific  value,  therefrom. 

Agj.O.N.Os.Aq 16,780  0-37  volt. 

Ag,.O.SO:,.Aq    20,390  0*46     „ 

Cu.O.N-A.Aq    52,410  1-17     „ 

Cu.0.S03.Aq 55,960  1-25     „ 

The  deposition  of  pure  silver  from  a  mixed  solution  of  the  sulphates 
or  nitrates  of  silver  and  copper  would  be  effected  by  the  use  of  an 
E.M.F.  of  117  and  1  25  volts  respectively.  Braun  has,  however, 
shown  that  a  part  only  of  the  heat  of  combination  is  transformed  into 
current  energy ;  whii.st  Jahn  found  that  in  spite  of  the  different 
amounts  of  chemical  work  which  must  be  supplied  by  the  current  for 
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the  decomposition  of,  e.g.,  zinc  and  copper  sulphates,  the  entire  loss  of 
energy  in  the  circuit  is  the  same  in  both  cases,  for  in  the  deposition  of 
1  kilo,  copper  and  1  kilo,  zinc,  1807  and  977  cal.  are  developed,  corre- 
sponding with — 

Tree  heat.  Ctemical  -work. 

ZnSOi 63,216  cal.   +   106,090  cal.  =  169,306  cal. 

CuSOi....    114,744    „     +     55,960    „     =  170,704    „ 

The  total  amount  of  electricity  abstracted  from  the  battery  during 
the  decomposition  was  equal  to  170,000  cal.  (approximately).  When 
no  chemical  work  is  done,  that  is,  when  the  platinum  electrodes  are 
replaced  by  zinc  and  copper  electrodes,  the  amount  of  heat  liberated 
in  the  decomposition  of  CUSO4  is  equal  to  78,994  cal.,  and  in  the  case 
of  ZnSOi  to  79,916  cal. 

According  to  Kiliani,  the  following  ores  are  good  conductors  of 
electricity : — Tin  ore,  silver  glance,  red  silver,  galena,  copper  glance, 
purple  copper,  copper  pyrites,  sulphuretted  ores  of  nickel  and  cobalt, 
and  iron  pyrites.  The  following  are  bad  or  non-conductors  : — Grey 
antimony  ore,  tin  pyrites,  white  lead  ore,  red  copper  ore,  malachite, 
.lasurite,  grey  copper  ore,  blende,  and  calamine.  D.  B. 

Investigations  on  the  Welding  of  Iron.  By  E.  P.  Boehme 
{Bingl.  polijf.  J.,  251,  71— 77).— In  1880  the  German  Society  for 
Promoting  Technical  Industry  appointed  a  commission  to  inquire  into 
the  capacity  of  different  kinds  of  iron  for  welding.  The  author  now 
gives  an  account  of  the  experiments  which  were  made,  and  of  the 
results  which  were  obtained.  The  samples  of  iron  experimented  with 
were  prepared  from  the  same  material  (ingot  iron  from  the  Gutehoff- 
nungs  Hiitte),  and  consisted  of  a  series  of  unwelded  and  welded 
round  bars.  Experiments  were  made  also  with  bars  from  ordinary 
Silesian  iron. 

The  subjoined  table  (p.  787)  gives  the  results  of  the  investigation. 
In  comparing  these  results  with  the  chemical  constitution,  the  fol- 
lowing conclusions  are  arrived  at : — The  molecular  adjustment  of  iron 
has  a  much  greater  intluence  on  its  capability  of  being  welded  than 
the  amount  of  carbon  present.  This  property  of  iron  increases  with 
the  amount  of  silicon,  and  decreases  with  that  of  the  manganese 
present.  This  is  due  to  the  fact  that  during  the  oxidation  in  the 
welding  operation  the  silicon  jDroduces  a  slag  which  dissolves  the 
resulting  ferrosoferric  oxide.  In  the  case  of  ingot  iron,  it  was  found 
that  the  amount  of  silicon  was  the  same  before  and  after  welding,  and 
it  is  not  improbable  that  the  modified  condition  in  which  this  element 
is  present  in  ingot  iron  explains  this  want  of  influence  on  the  welding 
property.  Whilst  Ledebur  supposes  that  the  total  amount  of  foreign 
constituents  in  unwelded  iron  is  about  70  per  cent,  greater  than  in 
welded  iron,  the  results  of  the  present  investigation  show  that  the 
percentage  of  silicon,  phosphorus,  carbon,  and  manganese  in  the 
harder  kinds  of  ingot  is  0'717,  in  the  softer  kinds  0-423,  and  in  weld 
iron  0"520.  According  to  Reiser  the  welding  of  iron  is  influenced  by 
the  chemical  constitution,  inasmuch  as  its  molecular  condition,  that  is, 
the  property  of  crystallising,  depends  thereon. 
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Properties. 

Hard  ingot  iron. 

Soft  ingot  iron. 

Silesian 
weld  iron. 

Not 
welded. 

Welded. 

Not 
welded. 

"Welded. 

Not 
welded. 

Welded. 

Tensile    strenp:tli    (kilos. 

per  sq.  mm.) 

Expansion  in   per  cent., 
calculated — 
1.  On  100    mm.,    i.e., 
50  mm.  on  each  side 
of      the      fractured 
place  

50-7 

24-6 

20-8 
34-9 

29-4 

3-7 

3-2 

4-5 

45-4 

29-9 

25  1 

44-7 

32-2 

5-8 

51 

10-5 

40-7 

2G-1 

22-2 
39-5 

33  1 
8-1 

2.  On    200   mm.,  i.e^ 
100    mm.    on    each 
side    of     the    frac- 
tured place    

Transverse      contraction 
in    per    cent,    of    the 
original  diameter 

7-7 
14-0 

In  conclusion,  it  is  recommenJecl  to  abstain  from  welding  ingot  iron, 
as  it  can  be  cast  with  ease  into  any  form  or  size.  D.  B. 

Evolution  of  Gas  from  Steel  Castings.  By  F.  IMuller  (Dingl. 
folijt.  J.,  251,  8.S — 91). — Contrary  to  Pourcel's  assumption  that  the 
gas  evolved  from  steel  castings  con.sists  of  carbonic  oxide,  the  author 
found  only  hydrogen  and  nitrogen  in  the  occluded  gases  given  off 
from  steel  ingots.  Pourcel  has,  however,  recently  shown  that  the  gas 
evolved  during  the  solidification  of  steel  contains  the  more  hydrogen 
the  richer  the  metal  is  in  manganese.  The  author  is  of  opinion  that 
the  rising  of  steel  in  the  mould  is  due  to  the  presence  of  hydrogen, 
whilst  the  frothing  and  crackling  is  attributed  to  the  absorption  of 
carbonic  oxide,  which  escapes  in  the  form  of  bubbles  of  gas  when  the 
fluid  metal  has  been  reduced  to  the  solidifying  temperature.  The 
basic  metal,  without  any  addition,  contains  mainly  hydrogen  and 
nitrogen,  and  small  quantities  of  absorbed  carbonic  oxide,  hence  it  is 
more  quiescent  in  the  mould,  although  it  shows  agreat  tendency  to  rise. 
Carbonic  oxide  is  formed  on  adding  spiegeleisen  or  ferromangancse, 
and  the  steel  being  saturated  with  the  gas,  then  froths  up,  and  emits 
gas  bubbles  until  it  begins  to  solidify,  when  hydrogen  is  again 
evolved.  When  silicide  is  added  steel  may  be  formed  without  the 
evolution  of  carbonic  oxide.  Whilst  the  author  assumes  that  silicon 
augments  the  soluljility  of  the  gases  in  steel,  and  Pourcel  supposes 
that  it  diminishes  or  annuls  it,  Brustlein  is  of  opinion  that  silicon  and 
manganese  render  the  steel  more  porous,  «o  that  the  gases  are  better 
able  to  pass  through  the  mass  of  cast  metal. 

In  conclusion,  it  is  stated  that  if  the  formation  of  bubbles  is  attri- 
buted to  the  presence  of  hydrogen,  it  is  es.sential  to  comluct  the  final 
operation  in  connection  with  the  casting  of  steel  in  dry  air;  on  the 
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otber  hand,  if  carbonic  oxide  is  the  gas  evolved,  the  decomposition 
should  be  effected  by  silicon,  which  will  destroy  the  bubbles. 

D.  B. 

Zinc  from  Pyrites  Residues.  By  M.  J.  Creutz  (Chem.  News, 
49,  62 — 63). — In  one  process  for  recovering  the  zinc  from  pyrites 
residues,  the  burnt  ore  is  lixiviated,  the  lixivium  concentrated  to 
crystallising  point,  mixed  with  sodium  chloride  in  quantity  equal  to 
the  zinc  sulphate  dissolved,  whereupon  sodium  sulphate  is  deposited. 
When  the  concentration  reaches  50°  B.,  various  feiTOus  and  sodium 
sulphates  separate  out,  and  zinc  chloride  remains  in  solution.  None 
of  these  separations  are  sharply  indicated,  nor  are  the  reactions  as 
simple  as  they  appear,  and  therefore  the  dry  residue  from  the  last 
solution  contains  about  85  per  cent,  zinc  chloride  and  15  per  cent, 
sodium  salts.  It  is  for  this  reason  unsuitable  for  the  preservation  of 
wood ;  it  can,  however,  be  used  with  advantage  for  the  preparation  of 
zinc  hydroxide  to  be  used  in  desulphuring  alkaline  lyes  ;  for  this 
purpose  it  is  simply  necessary  to  treat  with  milk  of  lime,  and  separate 
and  wash  the  precipitated  zinc  oxide. 

In  another  process,  the  burnt  ores  are  exposed  to  the  air  in  order  to 
further  oxidise  the  iron,  manganese,  and  sulphurous  acid  ;  they  are  then 
systematically  extracted  in  a  series  of  tanks,  so  that  the  final  solution 
is  of  20°  B.,  contains  scarcely  any  iron  and  only  traces  of  manganese 
and  cobalt.  This  is  mixed  with  calcium  chloride  solution  15° B.,  and  the 
calcium  sulphate  separated  ;  the  filtrate  (10°  B.)  is  evaporated,  chloride 
of  lime  added  to  precipitate  the  manganese  and  cobalt,  and  at  48°  B. 
the  whole  of  the  calcium  sulphate  separates  and  the  solution  contains 
zinc  chloride  mixed  with  a  small  quantity  of  sulphate.  This  process 
yields  a  zinc  chloride  applicable  to  all  purposes ;  but  it  has  the  draw- 
back of  being  very  dilute,  and  does  not  produce  any  saleable  bye- 
product  like  the  sodium  sulphate  in  the  above  process.  The  removal 
of  zinc  and  sulphur  from  the  burnt  ore  increases  its  value  for  subse- 
quent metallurgical  treatment.  D.  A.  L. 

Process  for  Preparing  Hydrocarbons.  By  E.  Heusser  (Diugl. 
poh/t.  J.,  251,  192). — For  the  preparation  of  low-boiling  hydrocarbons, 
the  author  subjects  coal  to  destructive  distillation  and  the  simul- 
taneous action  of  gaseous  chlorine  and  hydrochloric  acid  gas.  High- 
boiling  hydrocarbons  are  obtained  by  subjecting  a  mixture  of  coal 
and  zinc  chloride,  or  coal,  coal-tar,  and  zinc  chloride,  or  coal,  coal-tar 
oil,  and  zinc  chloride,  to  destructive  distillation  in  a  current  of 
hydrochloric  acid  gas.  D.  B. 

Products  of  the  Dry  Distillation  of  Wood  at  Low  Tempera- 
tures.  By  C.  F.  Mabery  (Amer.  Chem.  J.,  5,  256— 263).— Three 
samples  of  crude  methyl  alcohol,  prepared  in  the  manufacture  of 
acetic  acid  by  the  dry  distillation  of  wood  at  low  temperatures,  were 
examined  ;  they  were  collected  (a)  at  the  beginning  of  the  distillation, 
(h)  after  several  hundred  gallons  had  distilled,  and  (c)  when  the  dis- 
tillation of  methyl  alcohol  was  well  advanced.  These  samples  were 
subjected  to  fractional  distillation.     The  most  volatile  portion  in  each 
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case  was  proved  to  be  acetaldehvde.  The  fracHon  boiling  at  25 — 40° 
from  (a)  Avas  shown  to  contain  methyl  formate,  wliich  has  not 
hitherto  been  recognised  as  a  constituent  of  wood-spirit ;  the  presence 
of  methylal  could  not  be  determined.  The  fraction  50 — 54°  from  (a) 
gave  reactions  for  aldehyde  and  acetone,  and  fractious  54 — 56°  from 
(a)  and  from  (b)  were  nearly  pure  methyl  acetate.  The  bulk  of  the 
methyl  alcohol  was  found  in  fraction  65 — 68°  from  (c).  Dimethyl- 
acetal  could  not  be  detected.  The  amount  of  acetone — which  affects 
the  value  of  wood-spirit  for  preparing  dimethylaniline — was  deter- 
mined in  several  portions  by  Ki-araer's  method;  the  amount  found 
varying  from  1'04  to  3'41  per  cent.,  is  smaller  than  is  usual  in  wood- 
spirit.  Allyl  alcohol  could  not  be  detected.  For  want  of  material, 
the  high  boiling  oils  were  not  completely  examined ;  they  contain 
furfuraldehyde,  pyroxanthine  in  small  quantity,  as  also  methyl  ethyl 
ketone  and  allyl  acetate.  H.  B. 

Pasteurising  Barrelled  Beer.  By  G.  Behrexd  (Bied.  Centr., 
1883,  502). — The  principal  points  to  be  observed  are  the  following: — 
Filter  off  the  albuminous  matter,  which  separates  while  the  beer  is 
heating,  and  run  the  hot  beer  under  pressure  direct  into  the  storage 
vessel,  avoiding  contact  with  the  air,  in  order  to  prevent  the  intro- 
duction of  deleterious  germs.  The  author  prefers  to  employ  barrel- 
shaped  glass  carboys.  The  filling  under  pressure  is  an  important 
factor,  as  the  pressui-e  subsequently  increases  in  the  closed  vessel,  and 
helps  to  preserve  the  beer.  D.  A.  L. 

Fermentation  Experiments  with  Gluten  instead  of  Diastase 
in  the  Mash.  By  G.  Heixzelmanx  (Bied.  Centr.,  1883,  503).— 
150  grams  of  rye-groats  were  made  up  to  1  litre  with  water  warmed 
at  60°  C.  for  one  hour,  then  cooled  to  30°,  and  mixed  with  20  grams 
compressed  yeast  containing  starch,  for  fermentation.  In  almost 
all  experiments,  a  large  amount  of  acid  was  formed.  In  two  cases, 
when  sulphuric  acid  had  been  added,  the  quantity  of  acid  produced 
was  very  small ;  the  fermentation,  however,  was  very  weak.  In  fact, 
the  action  of  gluten  on  starch  was  almost  completely  destroyed. 

D.  A.  L. 

Mashing  Temperature  and  the  Favourable  Temperature  for 
Yeast  Sowing.  By  Stexgleix  {Bled.  Centr.,  1883,  503j. — The  prac- 
tical results  of  the  author's  experiments  are  in  brief: — For  mashing 
good  malt,  61 '25°  is  recommended,  and  for  bad  and  injured  malt 
61"25 — 65°;  the  temperature  should  not  systematically  increase  either 
during  mashing  or  fermenting.  A  temperature  of  61"25°  kills  globular 
bacteria,  and  consequently  prevents  formation  of  liquid  acids.  The 
most  favourable  temperature  for  the  production  of  lactic  acid  is  45 — 
61"25°,  and  the  presence  of  a  sufficient  quantity  of  this  acid  in  the 
yeast  stops  the  development  of  butyric  acid.  The  favourable  tem- 
perature for  sowing  yeast  is  50".  D.  A.  L. 

Strong  Yeast.  By  G.  Heinzelmann  {Bied.  Centr.,  1883,  502  -503). 
— In  this  note,  the  following  scheme  is  desci-ibed  for  the  preparation 
of  a  very  active  and  durable  yeast.     For  this   purpose  a  large  vat 
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(2900  litres  capacity),  2  barrels  (154  litres  capacity),  and  a  cask 
(34  litres  capacity)  of  yeast  are  required.  In  the  afternoon,  a  mash  is 
prepared  in  one  of  the  barrels  from  25  kilos,  of  green  malt  and  hot 
water:  the  following  morning  another  mashing  is  made  in  the 
second  barrel  with  12-5  kilos,  green  malt,  2  buckets  of  the  preceding 
mash,  and  hot  water.  The  first  mashing  is  continued  until  the  fol- 
lowing morning,  when  it  is  somewhat  sour,  the  second  until  1  o'clock 
(night).  The  former  is  thoroughly  well  mixed  at  8  p.m.  with 
the  yeast,  and  the  yeast-cask  is  refilled  with  the  mixture,  which  in 
its  turn  is  added  to  the  contents  of  the  second  barrel  at  4  a.m. 
The  yeast  is  removed  at  7  a.m.  from  the  first  barrel,  the  contents  of 
both  barrels  are  then  mixed  together,  and  distributed  equally  over  it. 
The  yeast  then  remains  until  the  fresh  mash  is  cooled  for  mixing. 

D.  A.  L. 
Utilisation  of  Malt  Combings  in  the  Manufacture  of  Pressed 
Yeast.  By  L.  Hayduck  (Diugl.poJyt.  J.,  251,  287). — 100  grams  malt 
combings  are  boiled  in  water  for  half  an  hour,  and  filtered.  The 
filti-ate  is  treated  with  100  grams  sugar,  and  diluted  to  1  litre. 
10  grams  pressed  yeast  (containing  78-86  per  cent,  moisture)  are  then 
added.  The  mixture  is  allowed  to  ferment  at  17'5°.  The  nitrogen 
before  fermentation  was  equal  to  0-0947  per  cent.,  whilst  after  fer- 
mentation it  amounted  to  0*0474  per  cent.,  so  that  50  per  cent,  had 
been  assimilated  by  the  yeast.  The  weight  of  yeast  after  fermentation 
was  39-7  grams,  hence  29-7  grams  had  been  newly  formed. 

D.  B. 
Nitrogenous  Constituents  of  Barley  and  Malt.  By  C.  Lintnek 
(Dingl.  folijt.  J.,  251,  225 — 228). — The  author  is  of  opinion  that  the 
total  amount  of  nitrogen  in  barley  or  malt  bears  no  relation  to  the 
diastatic  action.  The  quantity  of  soluble  albumin,  however,  is  of 
some  value  in  determining  this  point.  By  assuming  that  the  soluble 
albuminous  nitrogen  belongs  to  the  diastase — an  hypothesis  which  is 
quite  justifiable — and  that  the  diastase  is  closely  related  to  the 
albuminoids  (so  that  on  multiplying  by  6-25  we  obtain  nitrogen 
corresponding  to  diastase),  the  quantity  of  diastase  in  malt  amounts 
to  about  2  per  cent,  on  the  dry  substance.  1  part  of  diastase  is 
capable  of  converting  400  parts  of  starch  into  sugar  in  20  minutes. 
In  practice  the  following  proportions  hold  good  : — 100  parts  dry  malt 
substance  corresponding  to  166  green  malt  containing  40  per  cent, 
moisture  contain  2  parts  diastase  capable  of  saccharifying  800  parts 
starch  in  20  minutes.  166  parts  green  malt  convert  800  parts  starch 
into  sugar,  or  0*2075  converts  1  of  starch.  When  potatoes  containing 
18  per  cent,  starch  are  used,  the  saccharification  of  18  kilos,  starch 
from  100  kilos,  potatoes  would  require  the  addition  of  (18  X  0-2075)= 
3-735  kilos,  malt  exclusive  of  the  quantity  necessary  for  the  preparation 
of  yeast.  IJ-  B- 

Refining  of  Sugar  and  Molasses  by  Means  of  Concentrated 
Acetic  Acid.  By  A.  Wernicke  {Bled.  Ceutr.,  1883,  502).— Pure 
suo-ar  scarcely  dissolves  in  concentrated  acetic  acid,  whilst  all  the 
impurities  of  cane-sugar  are  readily  soluble  in  it.  In  the  present 
process,  dry  cane-sugar  is  heated  at  about  70°  in  closed  vessels  with 
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60 — 70  per  cent,  of  its  weight  of  concentrated  acetic  acid  or  molasses 
concentrated  to  45 — 50°  B.  with  75  to  90  per  cent.  When  cool  the 
acetic  acid  is  poured  off,  and  the  sugar  machined  and  dried,  when  it 
is  ready  for  the  market.     The  acetic  acid  is  recovered  by  distillation. 

D.  A.  L. 

Loss  in  the  Beet-sugar  Manufacture.  (Bied.  Gentr.,  1883,  491 — 
492.) — In  grating  the  beets  previous  to  pressing,  lumps  and  clots 
form,  which  are  not  sufficiently  pressed  in  the  subsequent  operation. 
This  occasions  a  loss  of  sugar  of  considerable  monetary  value.  It  is 
therefore  advisable  to  rub  the  material  from  tlie  press  through  a  sieve, 
sprinkling  water  over  it,  repressing  the  portions  which  run  through, 
and  also  to  break  up  the  lumps  and  repress  them  when  disintegrated. 

D.  A.  L. 

Purification  of  Saccharine  Juices.  {Bivgl.  2^olyt.  J.,  251,  191 .) 
Schott  treats  beet-juice  with  a  solution  of  potash-water  glass,  and 
heats  the  mixture.  He  then  adds  sulphurous  acid,  and  completes  the 
neutralisation  with  dilute  sulphuric  acid.  The  filtrate  is  treated  with 
1'82  parts  of  gypsum  to  1  part  of  potassium  hydroxide  contained 
therein  ;  it  is  then  evaporated  to  a  syrupy  consistence  and  filtered. 
After  standing  for  some  time,  the  sugar  crystallises  out  completely 
from  the  solution. 

Eachrau  recommends  ihe  treatment  of  saccharine  juices  with  from 
0"5 — 6  per  cent,  manganous  oxide,  manganic  dioxide,  manganese  sul- 
phate, &c.  Allow  to  settle,  filter,  add  about  5  per  cent,  lime,  remove 
the  excess  with  carbonic  anhydride  or  sulphurous  acid,  filter  through 
animal  charcoal,  and  evaporate.  D.   B. 

The  Working  of  a  Sugar  Refinery.  By  G.  Stade  (Dinyl.  pohjf. 
J.,  251,  127 — io2). — The  author  gives  a  detailed  account  of  a  year's 
working  of  a  sugar  refinery,  which  dealt  with  raw  sugar  from  the 
district  of  Magdeburg  and  Brunswick.  The  total  quantity  of  crude 
sugar  which  was  worked  up  during  that  period  amounted  to 
5777'3  tons,  the  average  composition  being  : — 

In  100  parts  of  To  100  parts 

dry  substance.  sugar. 

Sugar 96-39              97-9(5  — 

Water TOO                  —  — 

Non-saccharine  matter. .         2-(il                   2-04  2-09 

Ash  contained  therein  .  .         0-99                   1-Ul  1-03 

Of  this  quantity  1878-9  tons  were  worked  up  in  the  crude  form, 
whilst  389b-4  tons  were  machined.  The  first  and  second  products  of 
the  refinery  were  filtered  through  10,583  tons  of  animal  charcoal, 
18  32  tons  being  used  for  10  tons  of  crude  sugar.  The  charcoal  had 
the  following  composition  : — 


Insoluble 

Undeter- 

HjO. 

C. 

in  11  CI. 

CaCOg. 

CaSO^. 

CaS. 

mined. 

1-93 

6-23 

0-72 

S-16 

0-45 

0-03 

82-48 

When  heated  with  potash  it  yielded  a  solution  having  a  pale  yellow 


792  ABSTRACTS  OF  CHEMICAL  PAPERS. 

colour.  After  use  it  was  boiled  out  on  the  filters  with  soda-ley,  or  a 
mixture  of  soda  and  ammonia.  The  boilers  were  worked  with  VVest- 
phalian  coal,  containing  1'9  per  cent,  of  water  and  10'8  per  cent.  ash. 
The  consumption  of  fuel  was  144-'7  parts  for  every  100  parts  of  crude 
sugar  passed  through  the  works.  This  lai'ge  amount  is  due  to  infe- 
riority of  the  coal  and  defects  in  the  plant  and  machinery. 

The  following  statistics  are  given  as  to  the  actual  working  of  the 
refinery : — 

Candy,  white  and  half 

white 97o'579  tons  or  16"98  p.c.  on  the  raw  sugar. 

Candy,     yellow      and 

dark  yellow 87-981  „  1-52 

Lump  sugar,  in  loaves 

of  12-5  k 1424-615  „  24-66 

Lump  sugar,  crushed  1591-965  ,,  27"55              ,,              ,, 

Lump  sugar,  in  cubes  1021-250  „  17"68              ,,.             ,, 

Brown  sugar     118-667  ,,  2-06              „.             „ 

Osmose  water,  con- 
centrated    81-000  „  1-40 

Syrup    316-250  „  5-47 

Total  mass    ....      5617-ou7        ,,      97-23  „  „ 

By  deducting  this  sum  from  the  total  amount  of  raw  sugar  passed 
into  the  works,  i.e.,  5777-3  tons,  a  loss  of  159-993  tons,  or  2-77  per 
cent.,  is  obtained.  In  order  to  determine  the  loss  of  sugar  and  non- 
sugar,  the  following  figures  are  given: — 

Sugar.  Ash.  Non-sugar. 

Candy    1063-560  tons         —  — 

Lump  sugar 4o37-830    ,,  —  — 

Brown  sugar    lu9-767    „  2-136  tons      3-560  tons 

Osmose  water  ....  34-115    „  15-2.36    „       18-290    „ 

Syrup    17l»-029    „  30-961    „       53-320    „ 

Passed   out   of   re- 

finpry 5424-300    „        48-333    „       75-170   „ 

Passed        through 

works    5568-700    „        57-195    „       58-929    „ 


Difference -144-400    „      -8-862    „   -f  16-241 

The  los3  of  pure  sugar  was — 

In  the  charcoal     28-786  tons 

In  the  sweet  waste  water    37-430     ,, 

In  other  operations 78-222     „ 


Total  loss 144-438 

For  every  100  parts  of  loss — 
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10"33  took  place  in  tlie  animal  charcoal, 
25'92  in  the  sweet  waste  water,  and 
5415  in  other  stages  of  the  process. 

The  loss  in  100  parts  of  pure  sugar  was  259  or  2-50  in  100  parts 
of  raw  susrar.  Of  the  mineral  constituents,  a  loss  of  8'862  tons  took 
place,  which  amount  passed  out  of  the  refinery  in  the  processes  of 
filtration. 

The  following  numbers  will  give  a  clear  idea  of  the  actual  yields 
obtained:  — 

Produced. 

5101-390  tons  refined  sugar  +  97-900  tons  from  brown  suo-ar. 

81-000     ,,     osmose  wat^r  +  3-314.         ,,                   ,       "^     ' 

816-250     „     syrup                +  13299 

159-993     „     loss                  +  4-154 

Yield. 

Refined  sugar    .- 5199-290  tons,  or  90-00  per  cent. 

Osmose  water    84-314       „           1-46         ,, 

Syrup 329-549       „           5-70 

Loss    164-147       „          2-80 


raw  "1 
ted    / 


Total    weight   of    l«v.     ■  K^'^-^-   OAA    2. 

°  .    1     ?    5///-300  tons, 

sugar    converted 


If  the  syrup  and  osmose  water  be  brought  under  the  one  headino- 
of  syrup,  we  obtain  90-00  per  cent,  refined  sugar,  7-16  per  cent,  syrup, 
and  284  per  cent.  loss. 

Yield  ol>tained  from  the  pure  sugar  contained  in  the  raw  suo-ar 
passed  into  the  works  : — 

5199-290  tons  refined  sugar  at  100  per  cent. 

pure  sugar 5199-290  tons. 

84-314  tons  osmose  w-ater  at  42-13  per  cent. 

pure  sugar  35-522     „ 

829-549  tons  syrup  at  56-61  per  cent,  pure 

sugar    186-558     „ 


Total  obtained    5421370 

Pure  sugar  contained  in  raw  sugar      5568-739 


Loss  of  polarising  substance 147-369     ,, 

Hence  the  yield  for  100  parts  of  pure  sugar  was  93366  refined  sugar, 
0-638  osmose  water,  3-346  syrup,  and  2-650  loss,  or  by  calculating 
osmose  water  and  syrup  as  syrup,  93366  refined  sugar,  3-984  syrup, 
and  2'650  loss,  or  by  regarding  the  osmose  water  as  loss,  93366  re- 
fined sugar,  3-346  syrup,  and  3288  loss.  D.  B. 

Bleaching  Flax  and  Hemp  Tissues.  (Dingl.  pohjt.  J.,  251, 
228.) — According  to  Delubuve,  the  threads  or  tissues  are  subjected  to 
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successive  boilmo^s  in  alkaline  liquors  to  remove  pectinic  substances 
from  the  cellulose.  Tliey  are  then  passed  throuo-h  a  solution  of  chlo- 
ride of  lime  and  a  solution  of  aluminium  sulphate,  saturated  with 
aluminium  hydroxide.  If  required  perfectly  white,  they  are  boiled  in 
soap  solution  and  ammonia^  and  subjected  to  a  second  treatment. 

D.  B. 

Contributions  to  the  Chemistry  of  Mordants.  By  L.  Liechti 
and  W.  SuTDA  (Dingl.  polyt.  J.,  251'  177 — 185). — The  authors  have 
investigated  the  dissociation  ratios  of  the  most  important  salts  of 
alumina  and  ferric  oxide  used  as  mordants.  The  normal  and  basic 
sesquioxide  salts  of  one  and  the  same  acid,  as  well  as  various  acids 
(e.j/.,  thioacetates),  were  experimented  with,  and  in  speaking  of  disso- 
ciation, the  authors  mean  decomposition  which  is  observed  externally, 
and  characterised  by  the  separation  of  an  insoluhle  compound.  Two 
expedients  were  adopted  to  produce  this  result :  Dilution  with  water, 
and  heating  the  respective  aqueous  saline  solutions.  It  is  thought 
that  the  following  data  will  be  of  great  service  to  the  dyeing  and 
printing  industry. 

To  study  the  behaviour  of  aluminium  sulphates,  the  compounds 
Al2(S04)or'OH)2  and  Al4(SO,)3(OH)6  were  examined,  in  addition  to 
the  normal  sulphate.  They  were  obtained  by  deoxidising  the  normal 
salt  with  N'a2C03  or  NaHCOs,  so  that  sodium  sulphate  was  simul- 
taneously present  in  the  solutions.  Concentrated  solutions  were 
composed  of  200  grams  Al2(S04)3,  whilst'  dilute  solutions  contained 
150  grams  of  the  normal  salt.  Al2(S04)3  is  not  altered  by  dilution 
with  water  or  when  heated.  Al2(S04)2(OH)2  in  concentrated  solu- 
tions remains  unaltered  when  heated",  whilst  in  dilute  solutions  it  splits 
up  after  being  boiled  for  half  an  hour,  a  permanent  precipitate  being 
formed.  Al4(S04)3(OH)6  is  decomposed  in  concentrated  solutions  at 
65°,  and  in  dilute  solutions  at  55°,  with  the  formation  of  permanent 
precipitates.  At  100°  both  solutions  are  gelatinised.  In  mordanting, 
dryino-,  and  ageinsr  the  following  quantities  of  alumina  are  retained  in 
an  insduble  form  by  the  fibre  :  Alo(S04)3  13  per  cent.,  Al2(S04)2(OH)2 
51  per  cent.,  and  Al4(S04)3(OH)6  58  per  cent. 

To  investigate  the  behaviour  of  aluminium  sulphacetates,  the  fol- 
lowinp-  salts  were  prepared  from  the  normal  sulphate  : — AI2SO4AC4 
bv  means  of  lead  acetate,  Al2S04Ac3('OH)  by  means  of  lead  acetate 
and  sodium  carbonate,  Al2S04Ac2('OH)2  by  means  of  lead  acetate  and 
sodium  bicarbonate,  and  Al2S04Ac(OH)3  by  means  of  lead  acetate 
and  acetic  acid.  The  salts  are  gelatinised  at  100°.  The  first  is 
decomposed  at  8?'°  in  concentrated  solutions,  whilst  the  dissociation  of 
the  other  salts  depends  on  the  extent  of  their  basicity,  the  last  salt 
decomposing  at  48°  in  concentrated  solutions,  and  at  40°  in  dilute 
solutions.  In  mordanting,  drying,  and  ageing  nearh'  the  whole  of 
the  alumina  contained  in  these  salts  is  retained  by  the  fibre  in  an 
insoluble  form. 

In  the  next  place,  the  authors  studied  the  action  of  aluminium 
acetates,  tlie  normal  salts  being  prepared  from  aluminium  sulphate 
and  lead  acetate.  The  basic  salts  were  obtained  by  the  addition  of 
sodium  bicarbonate  to  the  normal  acetate.  The  solutions  contained 
200  grams  Al2(S04)3  +  I8H2O  in  1  liter.     AloAce  is  not  decomposed 
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when  heated.  ALScjOH  is  split  np  when  boiled  for  a  short  time, 
and  at  100°  yields  a  permanent  precipitate.  Al..Ac4(0H).,  is  decom- 
posed at  74°,  Al.,Sc(OH),  at  56°,  and  ALSc^COHJi  at  44°.  The 
salts  are  not  altered  when  diluted  with  water.     The  compound, 

Al,A^4(OH)3, 

when  prepared  from  the  normal  sulphate  hy  the  addition  of  lead 
acetate  and  sodium  carbonate,  according  to  the  equation — 

[Al2(S04)3  +  18H,0]  +  2[PbA32  +  3H2O]  +  Na,C03  +  H,0  = 
2PbS04  4-  Na^SOi  +  CO,  +  24H2O  +  A1oA:?4(OH)o, 

begins  to  decompose  at  65°,  and  differs  from  the  acetates  described  in 
the  above  by  being  split  up  when  diluted  with  water.  Dilution  in  the 
case  of  the  other  acetates  raises  the  dissociation  ratio.  In  mordant- 
ing, drying,  and  ageing,  the  normal  acetate  gives  up  half  its  alumina 
to  the  fibre ;  whilst  the  alumina  of  the  salt,  Al2Ac4(OH)2,  obtained 
from  aluminium  sulphate  by  means  of  lead  acetate  and  sodium  car- 
bonate, is  completely  deposited  in  the  fibi^. 

In  regard  to  the  behaviour  of  aluminium  thiocyanates,  the  following 
observations  were  made :  The  normal  thiocyanate  was  prepared  by 
double  decomposition  of  AL.CSOj):,  +  I8H0O  and  BafCNS),  +  2HoO, 
and  from  it  tlie  basic  salts  were  obtained  by  deoxidation  with  sodium 
.bicarbonate.  The  solutions  of  the  normal  salt  corresponding  with 
200  grams  aluminium  sulphate  per  liter  remained  clear  at  all 
temperatures.     The  following  salts  were  prepared  : — 

Al2(CNS)6,  Al2(CNS)50H,  Al,(CNS)4(OH)2,  Al2(CNS),(OH)3, 
and  Alo(CNS)2(OK)4. 

The  compound,  Al2(CNS)oOH,  is  not  altered  when  heated  ;  whilst  the 
more  basic  compounds  are  decomposed  on  boiling.  Dilution  with 
water  does  not  affect  any  of  the  thiocyanates.  Only  33  per  cent,  of 
Al2(CNS)6  is  fixed  on  the  fibre. 

The  behaviour  of  aluminium  chloride  was  trhen  investigated.  The 
normal  salt  was  prepared  by  dissolving  aluminium  hydroxide  in  the 
theoretical  quantity  of  hydrochloric  acid.     The  basic  compound, 

Al2Cl4(OH)2,. 

was  obtained  by  heating  ALCU  with  aluminium  hydroxide,  thus : — 
2Al2Cla  +  A12(6H)«  =  3Al2Cl4(OH)2.  By  carrying  the  deoxidation 
still  further,  i.e.,  introducing  more  Alo(0H)6  than  the  quantity  repre- 
sented by  the  above  equation,  decomposition  takes  place,  a  solution 
being  formed  which  contains  free  hydrochloric  acid  in  addition  to. 
ALCln,  whilst  alumina  is  deposited.  When  a  solution  of  aluniininm 
chloride,  corresponding  with  200  grams  Al2(S04)3  +  I8H0O  in  1  liter, 
is  treated  with  sodium  carbonate,  the  deoxidation  may  be  carried' 
gradually  from  Al2CUOH,Al.,Cl4(OH)2and  AI,C1,,(0H)3  to  A1,C1,(0H)4. 
On  heating  it  is  possible  to  obtain  even  the  compound  A]iC\  J OIi)g. 
The  soluble  aluminium  chlorides  are  not  altered  when  heated  or 
diluted.  The  compound,  Al^CljAc4,  is  recommended  by  the  authors 
as  a  mordant  in  printing  with  alizarin.     It  is  prepared  in  aiccordance- 
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with  the  equation  A1,(S04)3  +  ISH^O  +  2Ph5^o8HoO  +  BaC]3.2H,0 
=  BaSOi  +  2PbS64  +  26H2O  +  AljCJoXcj,  corresponding  with 
200  grams  of  ahiminium  sulphate,  227"6  lead  acetate,  and  73'3  barium 
chloride  for  1  liter  of  mordant  of  7"8°  B ;  the  product  can  be  heated 
or  diluted  without  decomposition.  In  mordanting,  drying,  and 
ageing,  only  3"26  per  cent,  of  the  alumina  contained  in  this  mordant  is 
given  up  to  the  fibre  in  an  insoluble  form. 

Aluminium  nitrate,  A1m(N03)6,  is  obtained  from  the  normal  alu- 
minium sulphate  and  lead  nitrate,  and  gives  the  following  com- 
pounds when  treated  with  sodium  bicarbonate  : — Al2(N03)50H, 
Al2(N03)4(OH)„  Al,(N03)3(OH)3,  and  AL(N03UOH)4.  By  con- 
tinuing the  addition  of  alkali,  a  gelatinous  precipitate  was  obtained. 
The  behaviour  of  these  mordants  is  analogous  to  that  of  the  corre- 
sponding chlorides. 

Referring  to  aluminium  phosphate,  the  authors  mention  that  sodium 
phosphate,  Na^HPOi,  does  not  produce  a  precipitate  when  treated 
with  an  excess  of  aluminium  sulphate.  They  found  that  it  requires 
2  mols.  of  aluminium  sulphate  to  keep  1  mol.  of  aluminium  phosphate 
in  solution. 

Behaviour  of  Ferric  Oxide  Salts. — IS'ormal  ferric  sulphate,  Fe.)(S04)3, 
can  be  deoxidised  with  sodium  bicarbonate  until  the  compound 

Fe,(S04M0H), 

is  formed ;  the  latter,  however,  decomposes  in  a  few  hours.  The 
same  applies  to  a  solution  of  ferric  sulphate  corresponding  with 
200  grams  aluminium  sulphate  per  liter.  By  doubling  the  strength 
of  the  solution,  the  addition  of  alkali  can  be  carried  on  to  form  the 
compound  Fe4(S04)  (OH)n,  which  is  a  very  unstable  salt.  Fe2Cl6  can 
be  deoxidised  to  Fe3CI(OH)5. 

Normal  ferric  acetate  was  prepared  from  re,i(S04)3  and  lead  acetate. 
By  the  removal  of  acid  by  means  of  sodium  carbonate,  the  solutions 
of  the  fol lowing  compounds  can  be  obtained  : — Fe2Ac50H,  Fe2Ac4(OH)2, 
Fe2Ac:,(OH)3,  and  Fe.,Ac.,(0H)4.  The  normal  ferric  acetate  can  be 
heated  or  diluted  without  change.  The  solutions  of  the  basic  salts 
correspond  with  100  grams  Al2(S04^3  in  1  liter.     The  first  salt, 

Fe.AcsOH, 

is  decomposed  at  86°,  and  the  last,  Fe2Ac2(OH)4,  at  70°.  D.  B. 

Substitute  for  Tartar  Emetic  in  Dyeing.  {Bingl.  polyt.  J., 
251,  48.) — Tartar  emetic  is  being  gradually  replaced  in  dyeing  and 
printing  by  a  new  antimony  preparation  consisting  of  potassio-anti- 
monic  oxalate,  CeOiaSbKs  -f  GHoO.  It  is  obtained  by  saturating  a 
boiling  solution  of  hydrogen  potassium  oxalate  (salt  of  sorrel)  with 
fi'eshly  precipitated  antimonious  oxide,  and  filtering  the  mixture 
whilst  hot.  On  cooling,  potassio-antimonic  oxalate  crystallises  out. 
This  preparation  is  sold  at  a  moderate  price  as  a  substitute  for  tai-tar 
emetic  in  fixing  tannin  colours.  D.  B. 

Fixing  Perthiocyanogen  in  Printing.  By  H.  Schmid  (Diugl 
polijt.  J.,  251,  41 — 44). — The  fact  that  thioc^anic  acid  and  its  salts 
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under  the  influence  of  oxidising  agents  yields  yellow  insoluble  per- 
thiocyanogen,  CaHiSTaSs,  lias  long  been  known.  ProchorofF  of  Moscow 
found  that  perthiocyanogen  may  be  employed  as  a  colouring  matter, 
and  has  patented  the  preparation  of  this  compound  under  the  name 
of  "  canarin."  Potassium  thiocyanate,  KCNS,  is  oxidised  by  potas- 
sium chlorate  in  the  presence  of  hydrochloric  and  suljDhuric  acids. 
Bromine  acts  in  a  similar  manner.  The  yield  of  colouring  matter  is 
about  40  per  cent,  of  the  weight  of  potassium  thiocyanate  employed. 
Canarin  appears  as  an  orange-yellow  heavy  powder,  insoluble  in 
water,  alcohol,  and  ether,  but  soluble  in  strong  sulphuric  acid  and  in 
caustic  leys.  Prochoroff  i-ecommends  this  dye  for  printing  wool,  but 
makes  no  mention  as  to  its  application  in  calico-printing.  Owing  to 
its  insolubility  in  the  ordinary  reagents,  the  only  method  of  applying 
perthiocyanogen  in  cotton-printing  is  to  produce  it  within  the  fibre. 
.Aiter  making  a  number  of  trials,  the  author  found  that  the  best 
results  were  obtained  when  the  printing  was  done  with  the  following 
mixture : — 

280  parts  of  thickening  agent, 
5-15  parts  of  sohition  of  vanadious  chloride, 
100  parts  of  crystallised  aluminium  thiocyanate, 
100  parts  of  aluminium  chlorate,  40^  B. 

The  solution  of  aluminium  chlorate  is  prepared  by  mixing  7000 
grams  crystallised  barium  chloride  dissolved  in  8  litres  of  water  with 
a  solution  of  crystallised  aluminium  sulphate  in  5'5  litres  of  hot 
water.  The  solution  of  vanadium  is  obtained  by  dissolving  20  grams 
of  ammonium  metavanadate  in  100  grams  of  hydrochloric  acid  and 
200  of  water,  and  reducing  the  solution  by  means  of  30  c.c.  of  com- 
mercial sodium  bisulphite.  The  mixture  is  warmed,  and  when  solution 
is  complete  and  a  blue  colour  has  appeared,  it  is  made  up  to  20  litres 
with  water :  1  litre  contains  1  gram  ammonium  vanadate,  and  is 
therefore  the  same  as  the  solution  employed  in  the  production  of 
aniline  black.  The  new  yellow  dye  rapidly  develops  in  the  oxidation 
or  drying  chambers,  and  with  the  same  facility  as  aniline  black.  It 
gives  a  brilliant  yellow  colour  without  weakening  the  fabric.  Per- 
thiocyanogen yellow  is  remarkable  for  its  great  stability.  Neither 
concentrated  acids  nor  alkalis  act  on  it,  and  its  tint  is  merely  rendered 
lighter  by  nitric  acid.  It  is  altered  slowly  by  air  and  light,  whilst 
chloride  of  lime  and  boiling  soap  solution  have  no  action  on  it.  It, 
moreover,  has  the  property  of  acting  as  a  mordant  to  the  aniline 
colours,  such  as  methylene-blue,  aniline-green,  red,  violet,  &c.  Thi.s 
reaction  cannot  be  attributed  to  the  presence  of  sulphur  in  the  fibre, 
as  it  still  takes  place  after  the  sulphur  has  been  extracted.  Neither 
can  it  be  due  to  the  formation  of  hydrocollulose,  since  the  fixation  of 
the  aniline  colours  takes  place  when  the  3'ellow  dye  has  formed, 
whereas  the  rotting  of  the  fabric  due  to  the  foimation  of  hydrocel- 
lulose  was  observed  in  the  blank  spaces  of  the  pattern.  Wool  cannot 
be  printed  with  the  above  mixture.  D.  13. 

Preparation  and  Dyeing  of  China  Grass.    (Vingl.  poli/t.  J., 
251,  13.") — 140.) — Owing  to  the  large  amount  of  pcctinic  substance^ 
VOL.    XLYI.  3   U 
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contained  in  China  grass,  it  cannot  be  subjected  to  tlie  steeping  pi-o- 
cesses  practised  with  hemp  and  flax,  as  the  resulting  fermentation  of 
the  pectin  would  destroy  the  texture.  Hence  the  separation  of  the 
bast  from  the  woody  constituents  must  be  effected  by  mechanical 
means. 

The  machines  employed  for  the  scutching  operation  separate  the 
bast  from  the  stem,  and  simultaneously  remove  the  thin  coloured 
upper  skin  from  the  bast.  After  this  treatment  the  fibres  which  are 
still  held  together  by  the  intercellular  substances  are  separated  indi- 
vidually by  chemical  means.  The  retting  is  effected  by  an  immersion 
for  24  hours  in  warm  water,  boiling  twice  in  soda-ley  of  2'^  to  3"  B. 
under  pressure  and  washing.  The  strength  of  the  fibres  is  not 
weakened  by  this  treatment.  The  spinning  is  then  commenced,  and 
in  some  cases  the  fibres  are  bleached  before  spinning.  To  increase 
their  lustre  and  elasticity,  the  fibres  may  be  passed  through  a  bath  of 
glycerol  or  oil.  The  length  of  the  fibre  of  China  grass  is  fi-om  6  to 
25  cm.  It  is  therefore  the  longest  of  all  bast  fibres.  Its  density  is 
between  that  of  flax  and  hemp,  and  its  tearing  length  equal  to  20  km. 
The  distinctive  property  is  its  lustre. 

China  grass,  like  cotton,  has  little  or  no  attraction  for  dyes,  hence 
the  methods  in  vogue  for  cotton  are  applicable  also  to  the  dyeing  of 
China  grass.  The  dyeing  is,  however,  attended  with  more  diSiculty, 
inasmuch  as  its  success  depends  on  the  maintenance  of  the  lustre, 
smoothness  and  strength,  which  characterises  the  China  grass  fibre. 
Mineral  colours,  such  as  chrome-yellow  and  orange,  destroy  the  silky 
lustre.  The  yellow  dye  obtained  with  cadmium  sulphide,  however, 
does  not  act  on  the  fibre  in  this  way.  Alizarin  mordanted  with 
Tarkey-red  oil  destroys  the  lustre,  whilst  aniline  colours  fixed  with 
the  same  mordant,  retain  the  silky  appearance.  Rosaniline-deriva- 
tives  and  the  azo-colouring  matters  give  good  colours. 

In  conclusion,  it  is  stated  that  the  silky  appearance  which  the 
China  grass  fibre  possesses  is  not  removed  when  it  is  dyed  imme- 
diately after  retting  and  before  spinning.  D.  B. 

Preparation  of  Blue  Dye-stuffs.  {Dlngl.  polyt.  J.,  251,  240.)— 
Ochler  obtains  bine  dyes  from  nitroso-derivatives  of  dimethyl-, 
diethyl-,  or  ethylmethyl-aniline,  by  treating  their  solutions  in  concen- 
trated sulphuric  acid  or  phosphoric  acid  with  sulphuretted  hydrogen 
gas  or  metallic  sulphides. 

Miilhauser  prepares  toluene-blue  and  anisoil-blue  by  treating  the 
sulphonic  acids  of  the  amidazo-derivatives  of  substituted  toluene  and 
anisoil  with  sulphuretted  hydrogen,  and  subsequently  oxidising  the 
sulphuretted  leuco- compounds. 

Lembach  and  Schleicher  obtain  a  blue  colouring  matter  by  the 
reduction  of  diethylanilineazobcnzene-parasulphonic  acid  with  zinc- 
dust  and  ammonia,  and  subsequent  oxidation  with  ferric  chloride  in 
the  presence  of  sulphuretted  hydrogen.  D.  B. 

Process  for  Preparing  Dye-stuffs  from  Pyridine  and  Quino- 
line  Bases.  By  E.  Jacobsen  (Bmgl.  iwlyt^  J.,  250,  466 — 469). — 
By  heating  phthalic  anhydride    with  pyridine  and  quinoline  bases, 
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yellow  condensation-products  are  formed.  Yellow  colouring  matters 
are  obtained  with  pyridine,  picoline,  the  pyridine  bases  from  coal-tai- 
Ijoiliug  between  130'^  and  230°,  and  the  qiiinoline  bases  from  coal-tar 
boiling  between  230°  and  310°.  Quinaldine  discovered  by  Doebnor 
and  Miller,  and  its  homologaes  obtained  by  treating  toluidine  or 
xylidine  with  pai'aldehyde  and  dehydrating  agents,  and  naphthaquin- 
aldine  obtained  from  naphthylamine  give  similar  dye-stuffs  when 
subjected  to  the  action  of  phthalic  anhydride. 

For  the  preparation  of  the  dyes,  1  mol.  phthalic  anhydride  is  heated 
at  200 — 250°  with  2  mols.  of  the  respective  pyridine  or  quinoline 
base  and  1  mol.  zinc  chloride,  and  the  resulting  colouring  matter  is 
converted  into  the  soluble  sulphonic  acid.  Similar  dye-stuffs  are  ob- 
tained if  nitrophthalic  acid  or  phthalimide  is  used  instead  of  phthalic 
anhydride. 

For  the  preparation  of  red  colouring  matters  by  the  action  of  benzo- 
trichloride  on  pyridine  and  quinoline  bases,  benzylene  chloride  or 
bromide,  or  benzylene  chlorobromide  may  be  employed  in  the  place  of 
the  trichloride.  Whereas  most  tertiary  aromatic  amines  when  treated 
with  benzylene  chloride  give  colourless  compounds,  the  jiyridine  and 
quinoline  bases  produce  dye-stuffs,  which,  although  analogous  in 
shade,  are  not  identical  with  the  reds  yielded  by  benzotrichloride, 
differing  in  solubility  and  crystalline  form. 

The  author  claims  as  novelty  the  preparation  of  colouring  matters 
by  the  action  of  quinoline,  toluquiuoline,  or  dimethylquinoline  with 
additions  of  quinaldine,  methylquinaldine,  or  dimethylquinaldine  on 
benzotrichloride,  benzylene  chloride,  &c.  By  treating  coal-tar  quino- 
line or  synthetical  quinoline  with  nascent  hydrogen,  hydroquinoline 
is  obtained,  which  yields  green  dyes  with  benzotrichloride. 

D.  B. 

Process  for  Finishing   Silken  Goods  with  Amber.     By  O. 

ThUmmel  (Dinyl.  polyt.  J.,  250,  550). — One  part  of  amber  is  dis- 
solved in  two  parts  of  chloroform,  and  the  solution  is  put  on  silken 
articles  with  a  sponge  or  brush.  The  goods  are  then  placed  in  a 
drying  chamber,  when  the  chloroform  is  recovered,  and  the  articles 
dried.  By  this  treatment  the  silk  is  said  to  acquire  a  peculiar  soft- 
ness and  elasticity.  D.  B. 

Method  of  Imparting  the  Appearance  of  Silk  to  Vegetable 
Fibres.  (Dingl.  poli/t.  J.,  250,  476.) — Gedge  has  recently  patented 
a  process  for  bleaching  vegetable  fibres  and  animalising  them  in  order 
to  render  them  better  able  to  receive  colours,  and  to  give  them  tlie 
appearance  of  silk.  The  bleaching  consists  in  a  successive  treatment 
with  soda-ley,  hydrochloric  acid,  and  sodium  hypochlorite.  The 
animalising  is  effected  by  steeping  the  material  in  a  solution  of  .sugar, 
drying,  and  subjecting  it  to  the  action  of  a  mixture  of  nitric  and 
sulphuric  acids,  whereby  the  sugar  is  converted  into  nitroglucose,  and 
the  cellulose  into  dinitrocellulose. 

It  is  said  that  the  application  of  nitroglucose  is  not  novel,  as  it  was 
patented  by  Bonneville  in  IbbL.  D.  B. 
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Presence  of  Tin  in  Preserved  Pood.  Bj^  E.  Unger  {Dincjl. 
polyf.  J.,  251,  192). — The  author  found  that  asparagus  preserved  in 
tinned  boxes  contained  0'019  to  0"033  per  cent,  tin  near  the  sides,  and 
from  0"021  to  0"033  per  cent,  in  the  centre  of  the  boxes.  The  tin  was 
present  in  the  form  of  a  proto-salt.  The  acid  juice  of  pressed  apricots 
and  strawberries  was  found  to  be  free  from  tin,  whilst  the  fruit  con- 
tained this  metal.  100  grams  of  apricots  gave  0'0185  per  cent,  tin, 
and  76  b  grams  of  strawberries  0'0175  per  cent.  D.  B. 

Methods  employed  by  Fishermen  for  "Barking,"  and  in 
other  ways  preserving  Nets  and  Sails.  By  F.  H.  Storee  (Amer. 
Chem.  J.,  5,  440 — 455). —  On  several  foggy  coasts  the  men  annually 
"  bark"  their  sails  and  nets  to  colour  them  and  protect  them  from 
mildew.  Oak-bark  is  boiled  in  water,  and  the  nets  are  then  kneaded 
and  allowed  to  stand  about  two  days,  after  which  they  are  dried. 
Catechu  is  now,  however,  principally  used  instead  of  oak-bark.  By 
the  use  of  walnut-bark,  Chelidonium  majus,  or  young  wheat  plants,  a 
"  dead-leaf"  colour,  a  dirty-orange  or  a  green  tint  is  imparted.  In  Nova 
Scotia,  the  bai'k  of  fir  and  spruce  trees  is  employed,  no  mordant  or 
fixing  agent  of  any  kind  being  employed.  At  Yarmouth,  the  nets 
are  tanned  in  the  beginning  to  preserve  them  from  rotting,  and  the 
process  is  repeated  at  the  close  of  the  fishery  to  cleanse  them 
thoroughly.  A  manufacturing  firm  in  Boston  fixes  the  catechu  with 
potassium  dichromate.  An  alkali — as  soft  soap — is  also  used  in  con- 
junction with  bark  ;  the  alkali  assists  the  oxidation  and  formation  of 
colouring  matter,  and  the  oil  probably  serves  much  the  same  purpose 
as  the  emulsion  of  oil  and  alkali  used  in  Turkey-red  dyeing.  In 
other  localities,  the  fishermen  use  a  mixture  of  bark,  tar,  and  oil  ;  and 
again  others  rub  into  the  sail  a  mixture  of  tar  and  oil  only.  The 
sizing  in  new  cloth  is  very  liable  to  induce  mildew ;  old  sails  are  said 
to  be  comparatively  exempt  from  mildew.  H.  B. 

Process  for  Preparing  Hop  Extract.  By  W.  S.  Forster 
(Dingl.  jvjhjt.  J.,  251,  288). — The  author  distils  hops  by  rueans  of 
steam  and  recovers  the  ethereal  oils.  The  residue  is  extracted  with 
carbon  bisulphide,  and  the  extract,  after  expelling  the  carbon  bisul- 
])hide,  is  neutralised  with  soda  and  evaporated  in  a  vacuum.  It  is  then 
treated  with  alcohol,  filtered,  and  the  residue  dissolved  in  ether. 
From  this  solution,  the  lupulin  is  separated  in  the  form  of  an  alkaline 
salt  by  the  addition  of  potash  or  soda.  After  treatment  with  carbon 
bisulphide,  the  hops  are  distilled  with  steam  to  remove  the  bisul- 
phide ;  the  tannin  is  then  extracted  with  boiling  water  and  the 
extract  evaporated.  In  brewing  with  these  substances,  the  tannin 
and  lupulin  extracts  are  added  to  the  beer  worts  before  boiling ; 
whilst  the  hop  oil  is  added  after  boiling,  immediately  before  the  com- 
mencement of  the  fermentation.  D.  B. 


801 


General   and   Physical   Chemistry. 


Spark-spectra  Emitted  by  Metallic  Elements  under  Varying 
Conditions.  By  E.  Wiedemann  (Chem.  Neivs,  49,  117). — In  a 
receut  paper  (this  vol.,  137),  Hartley  stated  that  the  short  lines  iu 
some  arc-spectra  are  lengthened  by  moistening  the  electrodes  witli 
water;  and,  moreovei',  it  is  suggested  that  this  phenomenon  is  due  to 
the  cooling'  action  of  the  water  on  the  negative  electrode,  since  heat- 
ing the  electrodes  produces  a  reverse  result.  The  author  of  the 
present  note  takes  exception  to  this  explanation,  and  offers  the  fol- 
lowing : — When  the  electrodes  are  moistened,  the  discharge  produces 
oxygen  and  hydrogen  gases,  which  recombine  at  some  distance  from 
the  electrode  with  great  development  of  heat,  consequently  increasing 
the  temperature  of  the  metallic  vapours,  and  also  the  length  of  the 
lines.  By  directly  heating  the  electrodes,  however,  the  potential  avail- 
able for  the  production  of  spark  is  lowered,  with  the  result  that  the 
amount  of  matter  dispersed  at  each  discharge  is  diminished,  as  well 
as  the  temperature  of  the  spark,  the  ultimate  effect  being  shortened 
lines  in  the  spectrum.  D.   A.  L. 

Spectroscopic  Examination  of  Vapours  Evolved  on  Heating 
Iron,  &c.,  at  Atmospheric  Pressure.  By  J.  Perky  (Chem.  Neus, 
49,  241 — 242). — It  is  an  accepted  fact  that  most  metals  when  heated 
to  high  temperatures,  give  off  fumes  of  the  metals.  With  iron,  how- 
ever, even  in  the  Bessemer  converter,  no  iron  has  been  detected  by  the 
spectro.scope  in  the  fumes  given  off.  The  author  shows  that  even 
when  easily  volatile  metals  are  heated,  no  spectroscopic  indication  of 
them  is  given  in  a  flame  without  the  electric  spark  is  passed  through 
it  simultaneously.  By  subjecting  sevei-al  substances  to  such  treat- 
ment, the  following  results  have  been  obtained. 

When  heated  in  a  crucible  over  a  blowpipe,  aluminium  is  volatile  ; 
thallium, copper,  potassium,  sodium, are  easily  volatile,  and  give  spectia 
in  flame  and  spark.  The  following,  of  which  arsenic,  cadmium,  zinc, 
and  antimony  are  easily  volatile,  and  bismuth,  tin,  lead,  and  manganese 
are  so  with  difiiculty,  give  spectra  with  spark  only.  Silver,  chromium 
and  gold  are  not  volatile,  but  give  the  copper  spectrum  with  spark. 
Selenium  and  tellurium  give  sp'ectra  requiring  further  investigation. 
Bj'  slightly  heating  either  phosphorus  or  sulphur  on  a  hot  iron  plate 
just  below  the  spark,  good  spectra  of  these  substances  are  obtained. 

Spiegeleisen,  when  heated  in  a  crucible,  evolves  a  fume  in  which  zinc, 
copper,  manganese,  calcium  and  magnesium  (?)  were  detected.  In  a 
similar  manner,  Bessemer  pig  evolved  copper,  manganese,  calcium, 
lead  or  arsenic  ;  whilst  when  burnt  at  a  low  red  heat  in  a  stream  of 
oxygen,  in  addition  to  the  above  a  carbon  spectrum  was  observed. 
Spanish  iron  ore  reduced  with  charcoal  in  a  crucible  at  a  temperatare 
sufficient  to  fuse  the  metal,  gave  zinc,  copper,  and  manganese.  When 
the  dry  chlorides,  obtained  by  treating  Spanish  ore  with  hydrochloric 
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acid,  are  arradually  heated  in  the  blowpipe,  copper,  zinc,  calcium, 
bai'ium,  lead,  silver,  and  manganese  lines  are  detected  successively  in 
the  vapours.  At  the  highest  temperature,  iron  lines  appear.  In  the 
same  Avay,  when  spiegeleisen  and  steel  or  iron  filings  are  treated  with 
hydrochloric  acid,  or  mixed  with  ammonium  chloride  and  heated,  the 
various  substances  volatilise  much  more  easily  and  give  bright  suc- 
cessive spectra.  Heated  in  a  glass  tube  four  inches  long,  the  chlorides 
from  steel  gave  vapours  at  the  top  of  the  tube  in  which  were  detected 
calcium,  copper,  and  then  manganese,  finally  only  calcium  and  copper 
were  observed ;  copper  was  detected  in  the  vapour  at  the  top  of  a 
20-inch,  glass  tube,  at  the  bottom  of  which  copper  and  ammonium 
chlorides  were  heated.  Copper  was  evolved  from  all  the  metals  tested. 
Lithium,  strontium,  calcium,  copper,  zinc,  barium  and  magnesium, 
chlorides  give  spectra  when  volatilised  in  an  ordinary  spirit  lamp. 

D.  A.  L. 
A  Probable  Cause  of  the  Difference  between  the  Observed 
Electromotive  Force  of  Galvanic  Couples  and  that  Calculated 
from  Thermochemical  Data.  By  G.  Chaperon  (Compt.  rend.,  98, 
729 — 732). — Amongst  galvanic  couples  which  have  an  actual  electro- 
motive force  considerably  ditl'erent  from  that  calculated  from  thermo- 
chemical data,  there  are  several  which  seem  to  exhibit  phenomena 
due  to  the  polarisation  of  the  dissolved  metal,  and  although  these 
couples  have  a  positive  electrode  which  cannot  polarise,  they  yield  a 
current,  the  electromotive  force  of  which  falls  very  rapidly  to  zero. 
The  author  has  determined  the  E.M.F.  of  several  couples  of  this  kind, 
and  finds  that  they  constitute  systems  which  are  polarisable  up  to  the 
point  of  decomposition  of  the  electrolyte  into  its  elements,  the  dif- 
ference of  potential  between  the  two  electrodes  increasing  between 
zero  and  the  point  of  electrolysis,  and  even  beyond  the  latter,  in 
accordance  with  an  uninterrupted  law.  If  TmK,  and  ThiH,  represent 
the  work  or  electric  energy  corresponding,  at  a  given  temperature 
and  pressure,  with  the  absorption  or  restitution  of  the  elements  R  and 
H  of  an  electrolyte,  by  an  electrode  of  the  polarisable  metal  m,  then 
TmR  and  Th/H  are  not  constant,  but  vary  between  very  wide  limits, 
diminishing  as  the  proportion  of  R  and  H  absorbed  increases.  It 
follows  that  the  chemical  work  corresponding  with  the  electric  energy 
given  back  by  the  two  polarised  electrodes  will  generally  be — 

TRH  -  TmR  -  TmB., 

■where  TRH  is  the  energy  of  formation  of  the  electrolyte.  "When 
polarisation  follows  an  uninterrupted  law,  this  value  of  the  chemical 
energy  will  vary  from  TRH  to  zero,  between  the  point  of  electrolysis 
and  the  state  of  neutrality  of  the  electrodes  which  is  represented  by 
the  equation — 

TRH  -  TmR  -  TmH  =  0. 

Between  the  same  limits,  TmR  and  TmH  will  vary  from  zero  to 
two  positive  values,  each  of  which  will,  at  the  limit,  be  smaller  than 
TRH,  and  it  is  the  value  of  T7?iR  satisfying  equation  (1)  which  ought 
to  be  used  instead  of  the  heat  of  combination  in  calculating  the  theo- 
retical E.M.F.  C.  H.  B. 
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Heat  of  Hydration  of  Salts.  By  S.  U.  FicKEm-sG  (Ghem.  Neivs, 
49,  216). — It  is  pointed  out,  that  in  calculating  the  heat  of  hydration 
of  a  salt  by  taking  the  algebraic  difference  between  the  heat  of  solu- 
tion of  the  anhydrous  salt  and  that  of  the  hydrated  salt,  the  heat 
evolved  by  the  conversion  of  a  certain  quantity  of  liquid  water  into 
solid  water  of  crystallisation  is  not  correctly  accounted  for.  For 
instance,  Thomsen's  numbers  for  magnesium  sulphate  are : — 

MgSOi  4-  Aq  =  20,280  cal. ;  MgS047H,0  +  Aq  =  -3800  cal. ; 

whence  he  deduces  MgSO^  +  7H..0  =  24,080  cal.  ;  but  the  solidifica- 
tion of  VHoO  =  10,010  cal.,  hence  the  actual  heat  due  to  the  chemical 
action,  MgSOi  f  7H2O,  is  only  14,070  cal.  Such  being  the  case,  it 
is  evident  that  similar  corrections  are  required  in  other  instances. 

D.  A.  L. 
Normal  and  Acid  Sodium  Sulphites.  By  de  Forcrand  (Compt. 
rend.,  98,  738 — 741).- — Normal  sodium  sulphite  was  prepared  by 
saturating  a  known  weight  of  sodium  carbonate  with  sulphurous  acid, 
adding  an  equal  weight  of  the  carbonate,  and  crystallising  in  an 
atmosphere  of  dry  nitrogen.  The  salt  crystallises  with  7HoO,  all  of 
which  is  given  off  at  1-50'^.  The  author  was  unable  to  obtain  the 
decahydrate  described  by  Muspratt.  The  heat  of  solution  of  the 
hydrated  salt  Na^SOs  +  7HoO  at  -)-  10°  is  —  ll'l  cal.,  and  that  of 
the  anhydrous  salt  +  2"5  cal.,  from  which  it  follows  that — 

Cal. 
Na-.SOs  solid  -f-  7H.,0  solid     =  N'a,SO:,.7H.O  solid,  develops  +   3-50 
Na,S03     „     +  7H,0  liquid   =  Na^SO^JH^O       „  „         H- 13-60 

It  is  also  found  that — 

2NaHS03  diss.  +  Na-0  diss.,  develops  +27-82  cal., 

and  hence  it  follows  that — 

Na2  +  S  +  O3  =  NajSOa  solid,  develops +261-0  cal. 

SO2  gas  +  NajO  solid  =  NajSOs  solid,  develops  +   91-5    „ 

A  solution  of  the  normal  sulphite  is  partially  decomposed  by  hydro- 
chloric acid,  the  base  dividing  itself  between  the  two  acids  with  for- 
mation of  chloride,  and  acid  sulphite,  in  a  manner  exactly  .similar  to 
that  observed  by  Berthelot  in  the  case  of  potassium  sulphite. 

When  a  solution  of  sodium  carbonate  is  saturated  with  sulphurous 
acid  and  allowed  to  evaporate  slowly  in  an  atmosphere  of  sulphurous 
auhydride,  sodium  metasulphite,  Na20,2S02,  sepai'ates  in  large  anhy- 
drous crystals  which  do  not  alter  when  exposed  to  the  air.  The 
author  Avas  unable  to  obtain  any  hydrates  of  this  salt.  The  heat  of 
solution  of  the  metasulphite  at  10'  is  —  5-24  cal.,  and  when  the  solu- 
tion is  immediately  treated  with  an  equivalent  of  sodium  hydroxide, 
there  is  a  development  of  heat  =  +  28-2  cal.  The  mean  result  of 
several  determinations  of  the  heat  developed  by  the  action  of  an 
equivalent  of  soda  on  the  metasulphite  is  +  2-83  cal.  In  the  experi- 
ments described  above,  it  was  found  that  the  action  of  an  equivalent 
of  soda  on  a  solution  of  the  acid  sulphite  formed  at  the  same  instant 
is  +2/ -82  cal.     The  difference  between  these  numbers  is  so  small, 
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that  it  cannot  be  supposed  that  the  metasnlphite  undergoes  any  change 
on  solution.  It  follows  that  the  true  sodium  hydrogen  sulphite  does 
not  exist  in  solution,  or  rather,  is  immediately  converted  into  the 
metasnlphite.  The  various  determinations  yield  the  following 
values  : — 

So  +  O5  +  Na2  =  Na,0.2S0,  solid,  develops  +348-4  cal. 

2SO2  gas  +  Na-iO  anhyd.,  develops +  1U9-8    „ 

SO2  gas  +  "Na^SOs  anhyd.,  develops     +    18'8    „ 

A  comparison  of  these  results  with  those  of  Berth elot  and  of 
Sabatier,  shows  that  the  heat  developed  by  the  combination  of  oxygen 
in  different  proportions  with  the  various  sodium  sulphites  is  practi- 
cally the  same  as  that  developed  by  the  combination  of  the  same 
amount  of  oxygen  with  the  corresponding  potassium  sulphides. 

C.  H.  B. 

Scales  of  Temperature  and  Molecular  Weights.  By  Berthe- 
LOT  (Compt.  rend,,  98,  952 — 956). — A  summary  of  recent  results 
respecting  the  density  of  the  halogens  at  high  temperatures,  and  the 
variations  in  the-^pecific  heats  of  elementary  gases  at  high  tempera- 
tures. C.  H.  B. 

Relative  Rapidity  of  Combustion  of  Explosive  Gaseous 
Mixtures.  By  Berthelot  and  Vieille  (Compt.  rend.,  98,  646 — 
651). — The  maximum  pressure  observed  when  a  mixture  of  gases  is 
exploded  in  a  vessel  of  given  capacity  is  always  less  than  it  would  be 
if  the  system  retained  the  whole  of  the  heat  developed  by  the  com- 
bustion, the  loss  of  heat  being  due  to  contact  Avith  the  walls  of  the 
explosion-vessel  and  to  radiation.  The  difference  is  greater  the 
smaller  the  vessel,  or  in  other  words,  the  smaller  the  mass  of  gas  witli 
respect  to  the  vessel  in  which  it  is  contained,  and  it  is  also  greater 
the  slower  the  rate  of  combustion.  The  rapidity  of  combustion  is 
very  variable,  and  is  intermediate  between  the  rapidity  of  detonation 
and  that  of  ordinary  combustion.  In  the  experiments  described  in 
this  paper,  three  explosion-vessels  of  different  capacities  and  shapes 
were  employed. 

As  a  rale,  the  time  required  for  the  development  of  the  maximum 
pressure  is  longer  the  greater  the  capacity  of  the  explosion- vessel  and 
the  greater  the  distance  between  the  point  of  inflammation  and  the 
pressure-piston.  With  carbonic  oxide,  the  time  required  is  greater 
than  with  hydrogen,  whilst  in  the  case  of  cyanogen  and  of  hydrocar- 
bons rich  in  hydrogen,  the  time  is  practically  the  same  as  in  the  case 
of  hydrogen  alone,  and  agrees  with  the  calculated  ratios  of  the 
velocity  of  the  explosive  waves.  It  is,  in  fact,  the  velocity  of  transla- 
tion of  the  molecules  which  governs  the  phenomenon.  When  nitrons 
oxide  is  used  instead  of  oxygen,  the  rapidity  of  combustion  is 
diminished. 

The  absolute  rapidity  of  combustion  is  very  difficult  to  estimate, 
but  assuming  that  the  flame  reaches  the  piston  at  the  moment  when 
the  maximum  pressure  is  developed,  the  velocity  of  combustion  is 
about  100  metres   per  second  for  hydrogen,  8  metres  for   carbonic 
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oxide,  70  metres  for  cyanogen.  When  nitrous  oxide  is  employed,  the 
velocity  of  combustion  of  hydrogen  is  reduced  to  one-half,  and  tliat 
of  cyanogen  to  one-third. 

There  is  no  evidence  that  the  combustion  of  cyanogen  takes  place 
in  two  stages,  but  incomplete  combustion  of  the  gas  is  more  rajiid 
than  complete  combustion,  probably  because  in  the  latter  case  there 
is  partial  dissociation. 

The  rate  of  combustion  is  diminished  by  the  presence  of  an  excess 
of  one  of  the  combustible  gases,  and  also  by  the  presence  of  an  inert 
gas,  but  to  a  much  greater  extent  by  the  presence  of  an  excess  of  one 
of  the  gases  which  are  produced  by  the  combustion.  An  inert  gas 
retards  combustion  partly  by  lowering  the  temperature  and  thus 
diminishing  the  velocity  of  the  molecules,  and  partly  by  diminishing 
the  number  of  effective  encounters  between  the  molecules  which  can 
act  on  one  another. 

In  the  case  of  so-called  isomeric  mixtures,  -the  rate  of  combustion  is 
lowest  in  the  less  condensed  systems,  which  are  also  those  which 
develop  the  smallest  amounts  of  heat. 

When  two  combustible  gases  are  mixed,  the  rapidity  of  combustion 
of  the  mixture  is  never  the  mean  between  its  constituents,  but  each 
gas  appears  to  burn  separately  with  its  own  proper  rapidity,  and  con- 
sequently the  maximum  pi'essure  observed  does  not  correspond  with 
a  uniform  state  of  combination  of  the  system.  When  carbonic  oxide 
and  hydrogen  are  exploded  separately  with  oxygen,  the  pressures 
produced  are  practically  the  same,  viz.,  10*1  and  9"9  atmospheres  re- 
spectively, whilst  with  a  mixture  of  equal  volumes  of  the  two  gases, 
the  maximum  pressure  developed  is  8'7  atmospheres.  Similar  resnlts 
are  obtained  with  mixtures  of-  l^tydrogen  and  ethylene,  and  in  both 
cases  it  would  seem  that  the  hydrogen  is  the  first  to  burn. 

The  rate  of  combustion  of  mixtures  of  hydrocarbons  rich  in 
hydrogen  is  very  similar  to  that  of  hydrogen  alone,  which  seems  to 
indicate  that  the  hydrogen  burns  before  the  carbon  even  in  cases  of 
complete  combustion.  These  effects  play  a  part  in  establishing  those 
temporary  conditions  of  equilibrium  which  result  from  incomplete 
combustion,  such  as  the  division  of  oxygen  between  two  mixed  com- 
bustibles like  carbonic  oxide  and  hydrogen,  or  the  hydrogen  and 
carbon  in  hydrocarbons,  or  the  division  of  hydrogen  between  two 
substances  like  oxygen  and  chlorine.  During  the  first  moments,  this 
division  depends  on  the  relative  rapidity  of  the  combinations,  and 
may  be  very  different  from  the  definite  equilibrium  which  would  be 
established  in  the  same  system  if  it  were  kept  at  a  constant  tempera- 
ture for  a  sufficient  length  of  time.  A  sy.stem  which  is  suddenly 
cooled,  as  is  the  case  with  the  products  of  detonation,  does  not  furnish 
real  measures  of  the  relative  attractions  of  its  constituents,  because 
it  may  present  an  entirely  different  distribution  of  its  elements. 

C.  H.  B. 

Influence  of  the  Density  of  Explosive  Gaseous  Mixtures  on 
the  Pressures  which  they  Develop.  By  Berthklot  and  Vikille 
(Compt.  rend.,  98,  7(J5 — 711). — If  the  pressures  exerted  by  gaseous 
systems  to  which  a  given  amount  of  heat  has  been  communicated 
vary  in  the  same  ratio  as  their  densities,  it  will  follow,  independently 
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of  all  hypotheses  on  the  laws  of  gases  (1),  that  the  specific  heat  of  the 
system  is  independent  of  its  density,  i.e.,  of  the  initial  pressure,  and 
depends  solely  on  the  absolute  temperature,  and  (2),  that  the  relative 
variations  of  the  pressures  at  constant  volume  produced  by  the  com- 
munication of  a  given  quantity  of  heat  is  also  independent  of  the 
pressure,  and  is  solely  a  function  of  the  temperature.  In  order  to 
investigate  this  point,  two  methods  were  adopted.  The  first  con- 
sisted in  exploding  similar  gaseous  naixtures  which  had  previously 
been  heated  at  different  temperatures,  whilst  the  second  and  more 
accurate  method  consisted  in  exploding  isomeric  mixtures,  i.e..,  mix- 
tures which  originally  contain  the  same  elements  in  different  states  of 
combination,  but  are  all  broug'ht  into  exactly  the  same  condition  by 
the  explosion.  The  conclusions  drawn  from  a  large  number  of  ex- 
periments are  :  — 

(1.)  When  a  given  quantity  of  heat  is  communicated  to  a  given 
gaseous  system,  the  variation  in  the  pressure  of  the  system  is  pro- 
portional to  its  density. 

(2.)  The  specific  heat  of  gases  is  independent  of  the  density  at 
very  high  temperatures  as  well  as  at  0°. 

(3.)  For  one  and  the  same  system,  the  pressure  increases  with  the 
quantity  of  heat  communicated,  and  the  specific  heat  also  seems  to 
increase  with  this  quantity. 

These  purely  experimental  results  coufinn  the  generally  accepted 
laws  of  gases.  C.  H.  H. 

Water  of  Crystallisation  of  Salts.  By  T.  Salzer  {Annalen, 
223,  1 — 39). — In  this  paper,  several  generalisations  are  collected 
regarding  the  number  of  molecules  of  water  of  crystallisation  attached 
to  salts,  examples  being  given  to  illustrate  the  several  points  brought 
out. 

(1.)  If  a  monobasic  acid  forms  both  neutral  and  acid  salts  with  a 
metallic  oxide,  the  number  of  molecules  of  water  of  crystallisation  is 
increased  with  decrease  of  proportion  of  acid. 

(2.)  If  a  monobasic  acid  forms  basic  as  well  as  neutral  salts,  the 
former  contain  a  less  number  of  molecules  of  water  than  the  latter. 

(3.)  If  a  polybasic  inorganic  acid  forms  several  salts,  the  number  of 
molecules  of  water  combined  increases  in  proportion  as  the  hydrogen- 
atoms  are  replaced.  The  same  rule  also  holds  good  in  the  organic 
sulphonic  and  carboxylic  acids. 

(4.)  The  crystalline  salts  of  aromatic  derivatives,  in  which  two 
negative  groups,  as  hydroxyl,  carboxyl,  or  the  nitro-group  stand  in 
the  ortho-position,  contain  less  water  of  crystallisation  than  the  corre- 
sponding para-compound.  The  further  introduction  of  a  halogen 
element  does  not  seem  to  influence  the  result. 

Further,  so  far  as  material  is  at  hand,  it  would  appear  that  salts, 
derived  from  acids  containing  three  electronegative  groups  in  the 
ortho-position  to  one  another,  contain  less  water  of  crystallisation  than 
those  of  corresponding  acids  in  which  the  groups  are  in  the  para- 
position. 

Of  the  acids  of  the  acetic  series,  it  would  appear  that  the  salts  of 
formic  acid  contain  less  water  than  those  of  acetic  acid  ;  the  calcium 
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salts  of  normal  butyric,  valeric,  caproic,  oenantliylic,  and  caprylic  acid 
have  only  one  molecule  of  water  of  crystallisation,  whilst  those  of 
isobutyric,  methyl-  and  methylethyl-acetic  have  five  molecules. 

The  barium  salts  do  not  show  such  a  regularity,  which  may  partly 
be  accounted  for  from  the  known  variation  of  the  water  of  crystallisa- 
tion of  barium  acetate  with  alteration  of  temperature. 

V.  H.  V. 

Decomposition  of  Salts  by  Water.  By  H.  Le  Chatelier 
{Gompt.  rend.,  98,  675 — QI'S). — ^The  author  considers  that  the  decom- 
position of  a  salt  by  water  with  formation  of  an  insoluble  product  is 
not  really  analogous  to  the  dissociation  of  gases  (Ditte,  Com.pt.  retid., 
1872),  but  can  be  explained  by  the  laws  of  chemical  equilibrium  in 
homogeneous  liquid  systems,  taking  into  account,  in  accordance  with 
the  laws  of  Berthollet,  the  insolubility  of  the  product.  The  insoluble 
substance  which  is  formed  does  not  play  any  part  in  the  establish- 
ment of  equilibrium,  but  is  at  once  removed  from  the  sphere  of 
action,  and  equilibrium  is  established  only  between  those  substances 
which  still  remain  in  solution.  In  the  case  of  the  decomposition  of 
normal  mercuric  sulphate  (loc.  cit.),  the  mercurj^  which  is  not  precipi- 
tated exists  in  solution  as  normal  sulphate,  and  not  as  tribasic  sul- 
phate. The  true  conclusion  to  be  drawn  from  Ditte's  experiments  is 
that  "the  quantity  of  acid  necessary  to  prevent  the  decomposition  of 
a  salt  increases  at  first  with  an  increase  in  the  proportion  of  water, 
but  it  does  not  increase  indefinitely,  and  tends  towards  a  limit."  This 
limit  may  be  due  to  the  partial  dissociation  of  the  hydrates  of  the 
acid,  or,  in  certain  cases,  to  the  comparative  insolubility  of  the  par- 
ticular salt.  C.  H.  B. 

Curves  of  Solubility  of  Salts.  By  A.  Etard  (Compt.  rend.,  98, 
993 — 99G). — The  author  has  determined  the  solubility  of  chlorides, 
bromides,  and  iodides  of  calcium,  strontium,  barium,  nickel,  cobalt, 
manganese,  cadmium,  zinc,  magnesium,  and  iron  (ferrous)  between 
the  freezing  points  of  their  solutions  and  180°.  Whether  the  salt 
employed  is  usually  anhydi-ous  or  hydrated,  its  solubility  between  a 
given  interval  of  temperature  is  always  represented  by  a  straight  line 
which  makes  an  angle  with  the  axis  of  temperature.  This  line  seems 
to  represent  the  normal  solubility  for  a  certain  state  of  equilibrium 
between  the  water  and  the  dissolved  salt,  but  as  the  temperature  con- 
tinues to  rise,  the  condition  of  equilibrium  changes,  and  during  the 
greater  or  less  interval  of  temperature  in  which  this  change  takes 
place,  the  curve  is  inflected.  As  soon,  however,  as  the  new  state  of 
equilibrium  is  established,  the  solubility  again  becomes  proj)ortional 
to  the  temperature,  and  is  represented  by  a  straight  line  making  a 
particular  angle  with  the  axis  of  temperature.  Tlie  solubility  of  all 
the  salts  employed  is  proportional  to  the  temperature,  and  is  repre- 
sented by  a  curve  consisting  usually  of  two  straight  lines  united  by  a 
simple  or  sinuous  curve,  but  in  certain  cases  they  may  be  two  in- 
flexions. It  is  conceivable  that  the  changes  of  state  in  the  solution 
may  take  place  very  slowly,  and  that  a  curve  of  pci'tui-bation  only  will 
be  obtained  within  the  limits  of  observation,  bat  no  case  of  this  kind 
has  yet  been  met  with. 
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The  inflections  in  the  curve  doubtless  correspond  with  a  change  in 
the  state  of  hydration  of  the  salt.  The  curves  given  in  the  books 
usually  extend  only  between  +  20°  and  100^,  and  that  these  curves 
are  a  simple  curve  or  straight  line  is  due  to  the  fact  that  this  interval 
includes  only  that  part  of  the  phenomenon  in  which  the  change  in  the 
conditions  of  equilibrium  takes  place.  C.  H.  B. 

Freezing  Points  of  Solutions  of  Salts  of  Bivalent  Metals. 
ByF.  M.  Raoult  (Compt.  rend.,  98,  1047— 1049).— The  author  has 
determined  the  freezing  points  of  solutions  of  salts  of  various  bivalent 
metals  and  acids  of  dilferent  basicities,  and  finds  that  in  no  case  is  the 
molecular  reduction  of  the  freezing  point  greater  than  53.  It  has 
already  been  shown  that  the  molecular  reduction  produced  by  acids 
and  by  alkaline  bases  and  salts  never  reaches  50.  Salts,  such  as  the 
acetates  of  lead  and  copper,  which  have  a  low  heat  of  formation,  are 
partially  decomposed  in  solution,  and  produce  abnormal  molecular 
reductions.  Omitting  cases  of  this  kind,  the  author's  observations 
lead  to  the  following  laws  : — 

(1.)  Normal  salts  of  bivalent  metals  and  monobasic  acids  produce 
a  molecular  reduction  of  the  freezing  point  varying  from  41  to  48,  the 
mean  being  45.. 

(2.)  Normal  salts  of  bivalent  metals  and  bibasic  acids  produce  a 
molecular  reduction  between  18  and  20,  the  mean  being  20. 

(3.)  Whenever,  in  the  molecule  of  a  salt  of  a  monobasic  or  bibasic 
acid  dissolved  in  100  grams  of  water,  an  atom  of  a  bivalent  metal  is 
replaced  by  an  equivalent  quantity  (2  atoms)  of  a  monovalent  metal 
the  molecular  reduction  is  increased  by  about  20. 

It  follows  from  this  third  law  that  if  the  molecular  reductions  pro- 
duced by  normal  salts  of  bivalent  metals  and  particular  acids  are 
known,  the  molecular  reductions  which  will  be  produced  by  the  salts 
of  the  same  acids  and  monovalent  metals  can  be  readily  calculated. 
The  molecular  reduction  produced  by  equivalent  quantities  of  different 
salts  can  also  be  calculated,  and  it  is  found  that — 

(4.)  Double  decompositions  which  take  place  without  the  forma- 
tion of  a  precipitate  in  solutions  of  normal  salts  of  univalent  or 
bivalent  metals  with  monobasic  or  bibasic  acids,  produce  little  or  no 
change  in  the  freezing  point  of  the  mixture. 

This  fourth  law  has  been  verified  by  numerous  experiments. 

C.  H.  B. 

Constants  of  Capillarity  of  Liquids  at  their  Boiling  Points. 
By  R.  SCHIFF  (Annalen,  223,  47 — 106).  The  phenomenon  of  capil- 
larity considered  in  relation  to  the  atomic  constitution  of  compounds 
has  hitherto  been  slightly  investigated ;  the  only  results  are  those  of 
Mendelejeff  (Annalen,  119),  who  has  determined  the  ratios  of  the 
so-called  molecular  cohesion  Va-d,  in  which  P  is  the  molecular  weight, 
a-  the  coeflBcient  of  capillarity,  and  d  the  sp.  gr.  The  conclusions 
arrived  at  were  :  (I),  in  an  homologous  series  of  compounds,  the 
molecular  cohesion  increases  with  increase  of  molecular  weight ; 
(II),  isomeric  substances  have  approximately  equal  molecular  cohe- 
sion ;  (III),  the  molecular  cohesion  of  a  compound  is  not  equal  to  the 
sum  of  the  atomic  cohesions  of  its  components.     In  this  extensive 
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memoir,  the  constants  of  capillarity  are  determined  for  a  largre  number 
of  carbon  compounds,  and  the  relations  existing  between  them 
discussed. 

On  account  of  the  alteration  of  the  capillarity-constants  with  tem- 
perature, their  determination  under  strictly  comparable  conditions 
presents  some  difficulty.  The  boiling  point  is  selected  by  the  author, 
not  as  presenting  a  condition  under  which  liquids  are  in  precisely  the 
same  physical  state,  but  as  the  most  practical,  and  affording,  as  the 
elaborate  investigations  on  molecular  volumes  have  shown,  a  point  of 
sufficiently  approximate  physical  comparability,  and  analogous 
aggregation.  The  process  of  determination  consists  in  measurino- 
the  diffiereuce  of  level  of  the  given  liquid  in  a  U-tube,  whose  arms  are 
of  different  diameter,  both  however  being  of  sufficiently  small  calibre 
that  the  law  of  diameters  can  be  assumed  to  be  approximately  connect. 
The  U-tube  is  suspended  in  the  vapour  of  the  liquid  under  examina- 
tion. In  the  course  of  investigation,  it  was  observed  that  the  differ- 
ences of  level  of  the  meniscus  at  first  increased,  but  finally  remained 
constant  after  the  air  had  been  completely  driven  out  of  the  U-tube 
by  the  vapour  of  the  liquid. 

If  a-  be  the  capillary  elevation  in  a  tube  of  1  mm.  radius,  H  that  of 

the  narrower  limb,  Hi  that  of  the  wider  limb,  r  and  R  their  respective 

a^  a~ 

radii,   then  H   :=  —  and  Hi  =  —  ;  if   then    h  be    the    difference  of 
r  R 

level  of  the  menisci,  a~  =  h .       This  value  for  a-  must  be  cor- 

jx  —  r 

rected  for  the  weight  of  liquid  raised  from  the  plane  tangential  to 

the  lowest  part  of  the  meniscus.     If  the  circular  angle  of  the  tube 

were  approximately  zero,  and  the  meniscus  a  semicircle,  then  for  a 

radius  of  1  mm.  a~  ^  h  +  ^,  but  this  correction  was  found  to  be  too 

large ;   whilst  the  correction  of  Frankenheim  ^,  where  /  is   the  true 

height  of  the  meniscus,  was  found  to  be  too  small.  The  author  takes 
the  arithmetical  mean  as  affording  a  sufficiently  approximate  correc- 
tion.    The  equation  for  a~  ■m'itten  above  will  take  the  form 


where  /  and  F  are  the  true  heights  of  the  menisci  in  the  true  branches 
of  the   U-tube.      Besides  the  capillarity   constant  a~,  introduced  by 

0    7 

Poisson,  another  -—   is  used,  which  represents  the  weight  of  liquid 

raised  through  a  unit  length  of  the  line  of  contact  between  the  liquid 
and   the   solid  surface.       If  m  and  v  be  the  molecular  weight  and 

volume  respectively,  and  since  -     =  r,  then  -         =   _  =  N,  or  the 

relative   number  of   molecules    elevated   along   the    line   of    contact 
between  the  liquid  and  the  solid  surfaces. 

For  better  compai-ison  these  values  are  multiplied  by  1000. 
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In   tlie    table  below,   the    experimental  values   are   given  for    a^, 


,  and  NIO^,  determined  at  tlie  boiling  point,  and  for  a'~  at  ordinary 
temperatures  :  — 


Liquid. 


Acetone,  CsHgO 

Paraldehyde,  CeHioO,, 

Diethyl  acetal,  C5H14O.2  .... 
Dimethyl  acetal,  C4H]o02.  -  . . 

Diethyl  ether,  C4H10O  . .' 

Ethyl  formate,  CaHgOs 

Proj^yl  formate,  C4H8O0  .... 
Isobutyl  formate,  CjHioOi  •  • 
Isoamyl  formate,  CgHijOo  .  - 
Methyl  acetate,  CgHgOs    .... 

Ethyl  acetate,  C4H902 

Propyl  acetate,  C5H10O2  .... 
Isobutyl  acetate,  CgHir,Oo. .  .  • 
Isoamyl  acetate,  C7H14O.2. .  . . 
Methyl  propionate,  O4H8O2. . 
Ethyl  propionate,  CjHjoOo  . . 
Propyl  propionate,  (JgHijO^. . 
Isobutyl  propionate,  C7H14O2 
Isoamyl  propionate,  CfjHmO^ 
Methyl  butyrate,  C^HjoO.,    . . 

Ethyl  butyrate,  CgHioOi 

Propyl  butyrate,  CjHj40o. .  . . 
Isobutyl  butyrate,  CgHicO,) . . 
Methyl  isobutyrate,  OjHioOi 
Ethyl  isobutyrate,  CgHiiO. . . 
Propyl  isobutyrate,  C7H14O2 
Isobutyl  isobutyrate,  L'sHigOj 
Methyl  valerate,  C6H12O2. .  . . 

Ethyl  valerate,  0711,462 

Propyl  valerate,  CgHjoOi. . . . 

Hexane,  CgHi4   

Diisobutyl,  CjIIig 

Diisoamyl,  C10H12 

Amylene,  CjHig 

Capryleiie,  OgHig   

Diall^l,  CgHio 

Benzene,  CgHg 

Toluene,  C^Hg    

Xylene  (1  :  2),  CgHio    

Xylene  (1:3),  CgHio    

Xylene  (1:4),  CgHio    

Etliylbenzene,  CsHjo     

Propylbeozene,  C9Hi2    .  • 
Ethyltoluene  (1:4),  C9H12.. 

Mesitylene,  C9H12 

Cyraene,  C9H12 

Methyl  alcohol,  MeOH    

Ethyl  alcohol,  EtOH    

Propyl  alcohol,  Pr«OH 

Isopropyl  alcohol,  Pr^OH    . . 


«^. 

a 

2  - 

N103. 

a'2. 

5-189 

1-947 

33-6 

6-389 

3-530 

542 

11 

7 

5 

632 

3-656 

346 

11 

4 

5 

-611 

4-092 

639 

18 

4 

5 

464 

4-521 

571 

21 

3 

5 

189 

4-528 

976 

26 

8 

5 

562 

4-486 

811 

20 

6 

5 

850 

4-149 

615 

15 

8 

5 

871 

4-064 

540 

13 

3 

6 

041 

4-556 

010 

27 

2 

5 

759 

4-268 

771 

20 

2 

5 

738 

4  -022 

592 

15 

6 

5 

878 

3-923 

489 

12 

8 

5 

843 

3-720 

381 

10 

6 

6 

054, 

4-289 

806 

20 

6 

5 

878 

3-980 

584 

15 

6 

5 

829 

3-8l)4 

461 

12 

6 

6 

040 

3-544 

324 

10 

2 

5 

9J6 

3  -459 

262 

8 

8 

6 

152 

4-036 

625 

15- 

9 

5 

934 

3-776 

454 

12 

6 

5 

941 

3-621 

350 

10 

4 

6 

117 

3-361 

221 

8 

5 

6 

046 

3-965 

595 

15 

7 

5 

643 

3-692 

418 

12 

3 

5- 

717 

3-544 

319 

10 

2 

5 

906 

3-368 

_ 

8 

5 

5 

821 

3-858 

503 

12 

9 

5 

696 

3-6  0 

349 

10 

8 

5 

738 

3-459 

262 

8 

8 

5 

857 

4-514 

386 

16 

1 

6 

167 

3-909 

205 

10 

5 

6 

195 

3-579 

096 

7 

7 

6 

603 

4-852 

542 

22 

2 

5 

-738 

4  -080 

286 

11 

•5 

6 

701 

4-627 

504 

18 

3 

5 

-935 

5-245 

]27 

27 

3 

6 

968 

4  -746 

846 

20 

1 

6 

961 

4-437 

677 

16 

0 

7 

-039 

4-437 

679 

15 

-9 

7 

039 

4-430 

•670 

15 

•8 

6 

-990 

4-495 

■710 

16 

2 

7 

-102 

4-219 

•561 

13 

-0 

7 

-137 

4-184 

546 

12 

•9 

7 

-088 

4-085 

-506 

12 

-6 

7 

■032 

3  -839 

391 

10 

-4 

7 

•018 

5-107 

909 

59 

8 

6 

-012 

4-782 

•765 

38 

-4 

5 

-956 

4-718 

-762 

29  0 

6 

223 

4-592 

•702 

28 

2 

5 
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Liquid. 


Isobutjl  alcohol,  C4H9.OH , 

Isoamyl  alcohol,  C5II11OH 

Dimethyl  etlijl  carbinol,  CjHn-OH 

Alhi  carbinol,  C3H5.OH 

Chloroform,  CHCI3    

Carbon  tetrachloride,  CCI4 - 

Ethylene  chloride,  CH^Clo 

Ethvlidenc  chloride,  CiH^CL 

Propyl  chloride,  C3II-CI   


•416 

•2S9 
•283 
■006 
•150 
■756 
•198 
•684 
•359 


a'-d 


•604 
•534 
•550 
•955 

•2L0 
•010 
•429 
•052 
•866 


N103. 

21 

•7 

17 

•4 

17 

6 

33 

8 

18 

6 

13 

3 

24 

•6 

20 

•8 

23 

8 

6^061 
6-223 
5-949 
6  -429 
3  -874 
3-600 
5  -499 

5-330 


As  regards  the  amount  of  confidence  to  be  placed  in  these  results, 
it  is  noticed  that  if  the  errors  of  sp.  gr.,  cathetometer  reading,  &c.,  be 
in  the  same  direction,  then  the  greatest  possible  variation  for  a^  will 
be  0-073  or  1^75  per  cent,  of  the  mean  value  of  the  constant,  and  for 

NlO-3  =  ^  it  will  be  0-45. 

From  the  values  of  a"  and  a"  can  be  calculated  the  diminution  of 
this  capillarity-constant  for  each  degree  temperature  ;  the  value  so 
obtained  can  be  denominated  the  mean  depression  coe^cient.  This 
varies  with  the  liquid,  and  in  any  series  of  homologous  liquids 
diminishes  with  increase  of  molecular  weight. 

The  table  below  contains  some  of  the  values  for  the  coefficient  of 
various  liquids  : — 

Hl/drocarhons. 
Coefficient 


Paraffin.  of  depression. 

Hexane 0-U250 

Octane 00225 

Decane 0-0193 


Coefficient 
Aromatic.  of  depression. 

Benzene 0-02o5 

Toluene 0-0213 

Xylenes  (3)    0-011^2 

Propylbenzuiie    ....    0-0189 
Cymene O'OISS 


Tjlliereal  Salts. 


Ethyl  formate 00211 

Propyl       „        0-0188 

Butyl         „       0-01S4. 

Amyl         „       00175 


Methyl  acetate 
Ethyl 
Propyl       ,, 
Butyl         „ 
Amyl 


0-0249 
0-0213 
0-0193 
0-0181 
0-0173 


At  the  critical  point,  the  phenomenon  of  capillarity  disappears,  so  if 
the  value  for  a-  at  the  boiling  point  be  divided  by  the  coefficient  of 
depression,  then  a  number  is  obtained,  which  when  added  to  the 
boiling  point  will  give  that  point  at  which  a-  =  0.  The  critical 
temperatures  calculated  by  these  means  are  compared  with  those 
determined  experimentally  by  Pawlewsky,  and  tlie  values  are  fairly 
concordant. 

Discussion  of  the  Results. — I.  In  isomeric  liquids  of  the  paraffinoid 
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series,  ttose  of  liiglier  boiling  point  have  higher  values  for  a~  and  N  ; 
but  in  isomeric  liquids  of  the  aromatic  series  these  substances  are 
reversed. 

II.  The  constant  of  capillarity,  a-,  depends  on  the  molecular  weight, 
on  the  chemical  nature  of  the  liquid,  and  on  the  method  of  arrange- 
ment of  the  constituent  atoms.  On  comparing  the  values  for  lO^N  in 
the  above  table,  it  is  seen  that  the  values  of  hexane,  CeHu,  hydro- 
carbons of  formula  CsHm,  and  of  ethereal  salts  of  formula  C5H10O2  are 
approximately  equal.  The  second  differ  from  the  first  in  containing 
2  atoms  carbon  more  and  4  hydrogen  atoms  less,  whilst  the  third 
differs  from  the  second  in  containing  3  carbon  atoms  less  and  2  oxygen 
atoms  more.  Hence  2C  =  4H  and  30  =  20,  and  also  0  =  2H  and 
O  =  3H.  Again,  the  values  for  lO^N  of  dimethyl  acetal  and  chloro- 
form, or  of  amyl  formate  and  carbon  tetrachloride  are  approximately 
equal ;  if  the  carbon  and  oxygen  atoms  be  determined  in  terms  of 
hydrogen  by  the  results  given  above,  then — 


Dimethyl  acetate,  C4H10O2  =  24H 
and  OH  =    3H 


Amyl  formate,  CeHioOj  =  30H 
and  0  =     2H 


Therefore  OI3 
01 


=  21H 
=     7H 


Therefore 


CI, 
01 


=  28H 
=    7H 


The  values  for  N  calculated  according  to  this  method  are  found  to  be 
practically  equal  to  the  experimentally  determined  values,  the  only 
two  exceptions  being  diallyl  and  ethylene  chloride.  Or  the  results 
may  be  expressed  in  the  form  of  a  curve,  in  which  y,  the  values  for  N, 
are  abscissae,  and  x,  the  ordinates,  the  values  in  terms  of  H  ;  the  curve 
formed  is  a  logai'ithmic  curve,  and  may  be  expressed  by  the  formula 
logy  =  2'8155  —  0"00728x  —  \ogx.  The  values  calculated  from 
this  curve  are  compared,  and  are  found  to  accord  with  the  experi- 
mental value.     Further  researches  in  this  direction  are  promised. 

V.  H.  V. 
Determination  of  Chemical  Affinities.  By  W.  Ostwald  (/. 
pr.  Chem.  [2],  29,  49 — 57). — VI.  Solubility  of  Hydrogen  Potassium 
Tartarate  in  Dilute  Acids. — The  finely  powdered  material  was  shaken 
with  the  normal  acid  for  several  hours  at  20°,  and  after  filtration  a 
portion  was  titrated  with  baryta-water.  After  making  a  correction 
for  the  amount  of  substance  dissolved  by  water  alone,  and  proportion- 
ately increasing  the  amounts  dissolved  by  each  acid  so  that  the 
quantity  dissolved  by  normal  nitric  acid  became  100,  the  numbers  in 
the  first  column  were  obtained :  the  second  column  contains  the 
numbers  previously  found  (/.  pr.  Chem.  [2],  28,  493)  when  using 
methyl  acetate : — 


Nitric  acid 100  96 

Hydrochloric  acid 92  100 

Hvdrobromic  acid 93  99 

Hydriodic  acid  94  98 

Sulphuric  acid    69  74 

Methyl  sulphuric  acid  ....  97  100 

Kthyl  sulphuric  acid 94  99 

Propyl  sulphuric  acid   ....  90  99 


Ethyl  sulphonic  acid  . .  87 

Isethionic  acid 92 

Benzenesul  phonic  acid  .  91 

Formic  acid 7 

A  cetic  acid    4 

Monochloracetic  acid  . .  17 

Propionic  acid 4 

Butyric  acid    4 


•0 

99- 

•0 

99- 

•0 

99- 

•8 

11- 

•7 

5- 

■0 

21  • 

•2 

5- 

•0 

5- 
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Acids  decompose  hydrogen  potassium  tartai-ate  into  tartaric  acid 
and  the  potassium  salt  of  the  acid  employed,  the  amount  of  decompo- 
sition depending  on  the  strength  and  on  the  coefficient  of  affinity  of 
the  acid.  The  results  are  not  strictly  comparable,  however,  the 
presence  of  the  acid  increasing  or  decreasing  the  solubility  of  the 
products  of  the  reaction  to  a  small  extent. 

VII.  Solubility  of  the  Sulphates  of  Barium,  Strontium,  and  Cal- 
cium in  Acids. — The  amount  of  substance  dissolved  was  in  each 
case  determined  by  evaporation  to  dryness ;  a  correction  was  made 
for  the  amount  dissolved  by  the  water  alone.  The  results  are  con- 
tained in  the  following  table  : — 


Hyd 

rocliloric 

xcid. 

Nitric  acic 

. 

Strength  of  acid. 

BaSO^. 

SrSO^. 

CaSOj. 

BaSO^. 

SrSO^. 

CaSO^. 

5  •  0  X  normal    .... 

0-017 

0-29 

_ 

0-048 

0-73 

2  "0  X   normal    .... 

0  055 

0-96 

7-61 

0-084 

1-46 

9-27 

normal    .... 

0-088 

1-72 

11-51 

0-106 

2-01 

13  09 

0'5   X   normal    .... 

0-130 

2-20 

15-75 

0-137 

2-44 

20-37 

0  •  1   X   normal    .... 

— 

3-25 

22-96 

— 

3-22 

23-36 

Strength  of  acid. 

Monocliloracetic 
acid. 

Formic 

acid. 

SrSQ4. 

CaS04. 

SrSO^. 

CaSO^. 

5  0   X   normal     .... 
2  -0  X   normal    .... 
normal     .... 
0  "5   X   normal    .... 
0  "1   X   normal    .... 

0-104 
0-133 

0-41 
017 

0-080 

0-31 

The  numbers  give  in  milligrammes   the   quantity  of  salt  dissolved  by 
1  mgrm.  equivalent  of  the  acid  when  diluted  to  the  extent  indicated. 

These  results  point  in  the  same  direction  as  the  previous  ones,  viz., 
that  strong  nitric  acid  has  a  more  powerful  effect  than  strong  hydro- 
chloric acid  ;  but  with  dilute  acids  the  effect  is  the  same,  for  the 
coefficients  of  affinity  of  these  two  acids  are  nearly  equal.  Tlie  ratios 
between  the  affinities  of  nitric,  monochloracetic,  and  formic  acids  are 
also  much  the  same  as  those  previously  deduced.  H.  B. 

Verification  of  some  Atomic  Weights.  By  C.  Marignac  {Ann. 
Chim.  Fhijs.  [G],  1,  '289 — 337). — The  investigations  on  the  cerite 
group  of  metals  have  demonstrated  the  advantages  of  the  method  of 
fractional  precipitation  for  the  separation  of  substances  presumably 
homogeneous  into  two  or  more  constituents.     This  method  is  adopted 


814  ABSTRACTS   OF  CHEMICAL  PAPERS. 

more  particularly  by  the  author  in  this  memoir  for  the  more  or  less 
complete  elimination  of  impurities.  The  stochiometrical  analysis  of 
substances  thus  purified  serves  as  a  control  for  previous  determinations 
of  the  atomic  weights. 

Regarding  the  various  scales  which  have  been  proposed  for  the 
atomic  weights,  it  is  remarked  that  the  scale  with  hydrogen  as  unity 
for  its  basis  has  the  advantage  of  representing  the  atomic  weights 
of  the  greater  number,  and  especially  the  more  important  of  the  ele- 
ments, by  the  simplest  possible  integei's. 

Bisviuth. — The  atomic  weight  of  this  element  is  generally  taken 
at  208,  as  the  result  of  the  concordant  experiments  of  Schneider  on  the 
oxidation  of  the  metal  by  nitric  acid.  From  analysis  of  the  chloride, 
Dumas  obtained  the  number  210-26,  but  slight  decomposition  of 
the  chloride  by  frequent  distillation  introduces  an  appreciable  source 
of  error  in  this  method.  The  main  points  of  the  processes  described 
at  length  in  this  memoir  are  (1)  the  fractional  precipitation  of  the 
nitrate  with  water ;  (11)  the  conversion  of  the  subnitrate  into  oxide 
by  io-nition  ;  (111)  the  reduction  of  a  known  weight  of  the  oxide  in  a 
current  of  hydrogen.  The  mean  of  six  experiments  on  different  samples 
of  the  oxide  was  208-6  ;  this  process,  however,  presents  this  great  in- 
convenience, that  the  oxygen  eliminated  forms  only  one-tenth  of  the 
Aveio-ht  of  the  oxide,  so  that  the  smallest  error  in  its  determination  by 
loss  would  involve  a  tenfold  error  in  the  atomic  weight  of  the  metal. 
Secondly,  it  is  observed  that  during  the  process  the  oxide  is  trans- 
formed into  a  black  powder,  probably  a  suboxide,  and  after  this  point 
is  reached  the  reduction  requires  a  far  higher  temperature  by  which 
the  bismuth  is  melted  :  the  molten  metal  is  then  liable  to  retain 
small  quantities  of  oxygen.  A  better  process  consists  in  converting  a 
known  weight  of  the  oxide  into  the  sulphate  by  solution  in  dilute 
nitric  acid,  and  the  gradual  addition  of  sulphuric  acid  to  the  nitrate 
formed.  The  solution  of  the  sulphate  is  evaporated  down  and 
io-nited  at  a  temperature  below  faint  red  heat.  The  mean  of  six 
determinations  with  three  different  samples  of  the  oxide  gave  the 
value  208  16  for  the  atomic  weight  (S  =  32  06). 

Manganese. — The  atomic  weight  of  this  metal  has  been  determined 
by  Berzelius  and  Dumas  from  analysis  of  the  chloride  ;  by  v.  Hauer, 
from  conversion  of  the  sulphate  into  the  sulphide  ;  Dewar  and  Scott, 
from  the  reduction  of  silver  permanganate.  The  mean  of  these 
analyses  points  to  55  as  the  probable  atomic  weight  of  the  metal, 
although  the  experiments  of  Rawak  on  the  conversion  of  the  red  oxide 
into  the  peroxide,  and  of  Schneider  on  the  analysis  of  the  oxalate, 
would  lead  to  the  atomic  weight  54. 

The  method  here  adopted  consists  in  (I)  the  fractional  precipitation 
of  the  oxalate  from  an  aqueous  solution  of  the  nitrate ;  (11)  in  the 
conversion  of  the  oxalate  into  the  protoxide  by  ignition  in  hydrogen  ; 
and  (111)  in  the  solution  of  a  known  weight  of  the  reduced  oxide  in 
sulphuric  acid  to  form  the  sulphate.  During  this  last  process,  it  is 
impossible  to  prevent  a  little  oxidation,  which  is  revealed  by  a  brown 
coloration  of  the  solution  ;  the  amount  of  this  oxidation  is  ascer- 
tained by  adding  a  standard  solution  of  oxalic  acid  to  the  solu- 
tion of  the   sulphate.     The  solution  of   the  sulphate  is  evaporated 
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down  and  ignited  at  a  temperature  below  red  heat.  The  mean  of  four 
-determinations  was  55'07. 

Zinc. — The  number  65  is  generally  adopted  as  the  atomic  weight  of 
zinc,  from  the  experiments  of  Erdmann  on  the  conversion  of  the 
metal  into  the  oxide  by  solution  in  nitric  acid  and  ignition  of  the 
nitrate.  Favre  and  Jacquelain  have  substituted  the  value  '6Q,  but  their 
experiments  are  not  sufficiently  trustworthy. 

It  is  here  pointed  out  that  Brdmann's  experiments  are  inexact, 
owing  to  the  persistent  retention  of  nitrous  fumes  by  the  zinc  oxide ; 
and  if  the  temperature  be  raised  sufficiently  high  to  completely  elimi- 
nate them,  there  is  always  an  appreciable  loss  in  weight  of  the  oxide. 
The  method  here  adopted  consists  in  the  conversion  of  the  oxide  into 
the  chloride  by  solution  in  hydrochloric  acid,  and  the  evaporation  of 
this  solution  with  potassium  chloride  to  obtain  the  double  zinc  potas- 
sium chloride  2KCl,ZnCl2.  In  this  salt  the  proportion  of  zinc  was 
determined  as  oxide  and  the  chlorine  by  silver  nitrate.  From  the 
known  atomic  weights  of  chlorine,  potassium,  and  silver,  that  of  zinc 
can  be  deduced.  The  mean  value  of  one  series  consisting  of  tive 
experiments  was  6529,  and  of  another  series  of  three  experiments 
was  65"33.  The  mean  of  this  number  may  be  taken  as  a  sufficiently 
near  approximation  to  the  atomic  weight  of  the  metal,  although  there 
are  involved  in  the  process  two  sources  of  error,  viz.,  loss  of  oxide  of 
zinc  during  ignition,  and  secondly,  the  retention  by  the  double 
chloride  of  small  quantities  of  mother-liquor,  more  rich  in  zinc 
chloride. 

Magnesmm. — The  atomic  weight  of  magnesium  has  been  deter- 
mined by  various  processes,  yet  the  numbers  vary  from  24  to  24'5, 
although  the  preparation  of  the  oxide  in  a  state  of  purity  presents  no 
difficulties.  After  quoting  experiments  to  show  that  magnesia  may 
be  ignited  at  a  high  temperature  without  appreciable  loss  of  weight, 
the  author  describes  the  details  of  the  conversion  of  known  weights 
of  the  oxide  into  the  sulphate  by  heating  with  dilute  sulphuric  acid 
at  a  temperature  slightly  below  boiling  point.  The  samples  of  oxide 
operated  on  were  obtained  by  the  ignition  of  the  nitrate,  sulphate, 
and  carbonate.  The  mean  of  ten  very  concordant  experiments  gave 
24"38  as  the  atomic  weight.  Another  series  of  thirteen  experiments 
were  also  made  by  a  reverse  process,  viz.,  by  the  conversion  of  known 
weights  of  the  sulphate  into  the  oxide  ;  the  mean  of  these  latter  gave 
24"37  for  the  atomic  weight.  Attempts  were  also  made  to  detei'mine 
the  proportion  of  magnesium  and  chlorine  in  the  double  potassium 
magnesium  chloride,  but  the  method  proved  unsuccessful  owing  to 
the  retention  of  magnesium  chloride  by  the  crystals  of  the  double 
salt.  V.  H.  V. 
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Density  and  Coefficient  of  Expansion  of  Liquid  Oxygen.     By 

K.  Olszewski  (Monafsh.  Chem.,  5,  124— 126).— A  long  glass  bulb  of 
1-4  c.c.  capacity  is  fused  to  a  thick  tbermometer  tube  connected  with  a 
Natterer's  flask  containing  oxygen  at  50  atmospheres  pressure,  and  also 
•nith  an  air  manometer.  The  bulb  is  immersed  in  liquid  ethylene,  whose 
temperature  can  be  reduced,  by  aid  of  an  aii^-pump,  to  —139°.  On 
opening  the  valve  of  the  JSTatterer's  flask  the  bulb  slowly  fills  with 
liquid  oxygen.  At  the  moment  the  bulb  is  completely  filled,  the 
supply  of  oxygen  is  cut  off,  the  temperature  and  pressure  of  the 
oxygen  noted,  and  the  oxygen  in  the  bulb  allowed  to  evaporate  and 
measured  in  the  gaseous  state.  Corrections  are  made  for  the  un- 
liquefied  oxygen  in  the  tubes.  The  following  table  gives  the  results 
of  the  experiments  : — - 


Volume  of 

Temperature  of 
tlie  liquid  oxygen. 

gaseous  oxygen  (at 

Weight  of 

Density 

0"  and  760  mm.) 
•  obtained  from 

the  liquid  oxygen 
in  ^rams. 

of  the  liquid 
oxygen. 

tlie  liquid  oxygen. 

- 

129  -57° 

737 -34  c.c. 

1-0577 

0  -7555 

139-29 

858-21    „ 

1  -2304 

0 -8788 

1.37-46 

834-29    „ 

11961 

0-8544 

139  -36 

856-58    „ 

1-2280 

0-8772 

134  -43 

787-32    „ 

1-1287 

0-8063 

139  13 

858-05    „ 

1  -2300 

0  -8787 

From  these  results,  the  coefficient  of  expansion  for  liquid  oxygen 
=  0'01706.  The  temperatures  were  determined  by  a  hydrogen 
thermometer.  A.  J.  G. 

Temperature  of  Solidification  of  some  Gases  and  Liquids. 

By  K.  Olszewski  (Monatsh.  Chem.,  5,  127 — 128). — The  reduction  of 
temperature  required  for  these  results  was  obtained  by  means  of  the 
evaporation  of  liquid  ethylene  at  ordinary  pressure  (  —  102°)  ;  for  the 
lower  temperatures,  the  evaporation  was  accelerated  by  the  use  of  an 
air-pump.  The  temperatures  were  taken  with  a  hydrogen  thermo- 
meter. 

Chlorine  at  — 102°  forms  an  orange-yellow  liquid,  in  which  yellow 
crystals  separate ;  on  lowering  the  temperature  a  few  degrees,  the 
whole  liquid  sodidifies  to  a  yellow  crystalline  mass. 

Hydrochloric  acid  is  a  colourless  liquid  at  —102°  ;  it  solidifies  at 
— 116"7"  to  a  white  crystalline  mass,  and  commences  to  melt  again  at 
-112-5. 

Arseniuretted  hydrogen  is  a  colourless  liquid  at  —102°,  forms   a 
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white  crystalline  mass  at  —118-9°,  melts  again  at  —113-5°,  and  boils 
at  -54-8°. 

Silicon  fluoride  solidifies  to  a  white  amorphous  mass  in  a  glass 
tube  cooled  to  — 102° ;  on  increasing  the  temperature,  it  slowly 
evaporates  without  previous  fusion. 

Ethyl  ether  solidifies  at  — 129"  to  a  white  crystalline  mass;  it 
liquefies  at  — 117'4°. 

Amyl  alcohol  is  an  oily  liquid  at  102°,  has  a  buttery  consistency  at 
—  115°,  and  only  becomes  quite  frozen  at  — 134°,  when  it  forms  a  hard 
semitransparent  amorphous  mass.  A.  J.  G. 

Boiling  Points  of  Oxygen,  Air,  Nitrogen,  and  Carbonic 
Oxide  under  Atmospheric  Pressure.  By  S.  Wroblewski  (Govipt. 
rend.,  98,  982). — The  author  measures  low  temperatures  by  means  of 
the  thermoelectric  properties  of  metals,  using  very  sensitive  aperiodic 
galvanometers  of  high  resistance,  the  apparatus  being  previously 
graduated  by  comparison  with  a  large  hydrogen  thermometer.  In 
this  way,  it  is  possible  to  measure  0-0000025  of  a  volt,  which  corre- 
sponds with  a  change  of  temperature  of  0-2°  at  about  —200°. 

The  gases  employed  were  compressed  under  100  atmospheres  in  a 
metallic  receiver,  and  then  conducted  into  a  glass  tube  surrounded  by 
liquid  oxygen.  The  oxygen  was  caused  to  evaporate  by  releasing  the 
pressure,  and  the  gas  in  the  glass  tube  was  thus  liquefied.  The  glass 
tube  was  then  gradually  put  in  communication  with  the  air,  and  the 
liquefied  gas  allowed  to  boil  under  atmospheric  pressure. 

Oxygen. — Boils  at  — 184°.  The  results  previously  obtained  at 
different  pressures  were  as  follow : — 


Pressure. 

Temperature. 

60-00  atmos. 

—  1130"  (critical  point) 

2702      „ 

- 1-29-6 

25-85      „ 

-131-6 

24-40      „ 

-1.33-4 

23-18      „ 

-13t-8 

22-20      „ 

-1.35-8 

1-00      „ 

-184-0 

^i>.— Boils  at  -192-2°. 

Nitrogen,  obtained  by  the  action  of  metallic  copper  on  air,  boils  at 
193-1°.  The  boiling  point  of  this  gas,  calculated  from  that  of  air, 
on  the  assumption  that  the  boiling  point  of  the  latter  depends  on  its 
composition,  is  —194-3,  and  it  is  possible  that  the  nitrogen  employed 
contained  a  small  quantity  of  oxygen.  It  is  evident  in  any  case  that 
the  constituents  of  the  air  do  not  separate  on  liquefaction. 

Carbonic  Oxide. — The  gas  employed  contained  about  6  per  cent,  of 
carbonic  anhydride,  and  the  mixture  boiled  at  —186°.  Assuming 
that  the  boiling  point  of  carbonic  anhydride  is  — 80°,  that  of  carbonic 
oxide  is  —193°,  or  the  same  as  that  of  nitrogen. 

By  the  evaporation  of  these  gases  in  a  vacuum,  temperatures  are 
obtained  several  degrees  below  —200°.  C.  H.  B. 
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Presence  of  Hydrogen  Peroxide  and  Ammonium  Nitrite,  and 
Absence  of  Ozone  in  the  Products  of  the  Combustion  of 
Hydrogen  and  Hydrocarbons  in  Air.  By  A.  R.  Leeds  {Ghem. 
Nexos,  49,  237 — 239). — With  regard  to  the  question  of  formation  of 
ozone,  hydrogen  peroxide,  and  ammonium  nitrate  during  the  combus- 
tion of  hydrogen,  or  hydrogenous  substances,  in  air  (or  oxygen),  many 
communications  have  been  made  by  various  authors,  some  supporting 
and  some  denying  the  production  of  the  various  substances  enumerated. 
After  reference  to  these,  the  present  note  contains  a  description  of  an 
apparatus,  by  means  of  which  the  author  can  burn  purified  hydrogen  or 
hydrocarbons  (coal-gas)  in  purified  air,  and  collect  the  products  with- 
out contact  with  anything  but  glass  and  platinum  wire.  It  consists 
of  a  long  tube,  -ndth  a  globular  enlargement,  closed  at  the  top  ;  at  the 
lower  end,  this  fits  air-tight  into  a  receiver  connected  by  means  of 
a  glass  tube  and  ground  stoppers  wath  the  first  of  a  series  of  three 
bottles  similarly  connected ;  these  serve  for  the  collection  of  the  pro- 
ducts of  combustion.  Air  is  admitted  by  a  lateral  tube  at  the  top,  the 
hydrogen  by  a  similar  tube  connected  with  a  platinum  jet  below  the 
enlargement ;  combustion  is  started  by  means  of  spark  sent  through 
platinum  wires  fused  in  the  glass  ;  each  of  the  wires  terminates  in  a 
minute  spiral,  which  is  wholly  immersed  in  the  flame  during  the  com- 
bustion ;  they  are  useful,  as  they  indicate  by  their  incandescence  the 
existence  of  a  flame,  and  also  prevent  its  extinction.  With  this 
apparatus,  ammonium  nitrite  and  hydrogen  peroxide  have  been  de- 
tected in  the  products  of  the  combustion  of  pure  hj'drogen  and  hydro- 
carbons in  purified  air ;  but  ozone  and  ammonium  nitrate  were  not 
found.  In  these  experiments,  the  products  of  combustion  were  not 
removed  speedily  from  the  influence  of  the  high  temperatures  of  the 
flame,  as  was  the  case  in  all  previous  experiments,  hence  it  is  possible 
that  the  ozone,  if  formed,  was  decomposed  by  the  high  temperature. 

D.  A.  L. 

Nitrogen  Iodide.  By  A.  Guyard  {Ann.  CUm.  Phys.  [6],  1, 
358 — 412). — Nitrogen  iodide  in  water  is  decomposed  slowly  by  the 
action  of  sunlight  with  evolution  of  nitrogen ;  the  rapidity  of  the 
change  is  increased  by  the  blue  and  yellow  rays,  decreased  by  the 
violet  rays.  It  proceeds  slowly  up  to  a  certain  point,  at  which  violent 
explosions  occur  ;  but  if  a  moderately  concentrated  solution  of 
ammonia  be  substituted  for  water  the  change  occurs  gradually  until 
all  the  nitrogen  iodide  is  converted  into  ammonium  peroxide  and 
nitrogen.  The  equation  representing  the  decomposition  is  as  follows  : — 
3N2H4I2  =  N3  +  3NII4I2,  or  in  the  presence  of  ammonia,  SNjHiL  4- 
4NH4OH  =  6NHJ  +  2N2  +  4HoO.  It  is  here  proposed  to  make  use  of 
this  reaction  as  a  means  for  determining  the  chemical  intensity  of 
daylight,  and  several  forms  of  apparatus  are  described  by  which  the 
nitrogen  evolved  may  be  measured.  As  regards  the  formula  for 
nitrogen  iodide,  the  author  considers  that  Meron's  and  INIarchand's 
formula,  NHoI,  or  preferably  N2H4I2,  is  supported  by  the  greater 
weight  of  evidence ;  it  is  thus  a  diiodamine.  Its  formation  has  pro- 
bably been  correctly  represented  by  Odling  thus :  3NH3  +14  = 
NHI2  +  2NIl4l,  although  it  is  noticed  that  whatever  be  the  quantity  of 
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iodine  used  there  Is  always  some  unchanged  ammonia  at  the  end  of 
the  reaction. 

The  process  here  adopted  for  the  preparation  of  nitrogen  iodide 
consists  in  adding  a  solution  of  ammonia  to  solution  of  iodine  in 
potassium,  sodium,  or  ammonium  iodides  (the  so-called  periodides). 
If  this  latter  solution  be  added  to  an  ammoniacal  solution  of  a  cupric 
oxide,  there  is  formed  a  violet- green  double  iodide  of  copper  and 
nitrogen,  whose  composition  is  probably  expressed  by  the  formula 
2CuL,N^H4L,  decomposed  by  water  to  form  an  oxyiodide  of  copper, 
CuOJ. 

The  analysis  of  nitrogen  iodide  may  be  eifected  by  sodium  thio- 
sulphate,  which  converts  the  iodine  into  ammonium  iodide,  and  causes 
the  evolution  of  ammonia.  The  proportional  quantities  of  free 
ammonia,  and  of  combined  ammonia,  can  be  determined  by  distilla- 
tion, and  the  iodine  by  silver  nitrate.  Several  experimental  results 
are  here  adduced,  which  point  to  the  reaction  between  the  ammonia 
and  iodine  as  occurring  between  a  greater  number  of  molecules  of  these 
substances  than  was  suspected  by  Odling. 

The  mother-liquors  from  the  preparation  of  nitrogen  iodide  give 
precipitates  with  soluble  salts  of  silver,  mercury  and  bismuth,  of 
which  the  last  is  probably  a  periodide  of  bismuth,  Bi2l4.  It  separates 
out  in  graphite-like  scales,  very  stable  when  dry,  but  decomposed 
rapidly  in  the  presence  of  water  to  form  bismuth  oxyiodide. 

V.  H.  V. 

Dimorphism  of  Sodium  Thiosulphate.  By  F.  Parmentier  and 
L.  Amat  (Compt.  rend.,  98,  7oo — 738). — It  is  well  known  that  if  a 
minute  crystal  of  the  ordinary  form  is  added  to  a  supersaturated 
solution  of  sodium  thiosulphate,  the  latter  crystallises  in  short  thick 
monoclinic  prisms,  and  there  is  considerable  development  of  heat,  but 
the  temperature  never  rises  above  47*9°,  the  melting  point  of  the  salt. 
If,  however,  very  strong  solutions  are  cooled  in  a  freezing  mixture 
out  of  contact  Avith  any  particles  of  the  ordinary  salt,  the  thiosulphate 
crystallises  in  long  slender  needles,  and  the  temperature  does  not 
rise  so  high  as  in  ordinary  cases,  although  there  is  still  considerable 
development  of  heat.  If  crystals  of  this  kind  are  introduced  into  a 
supersaturated  solution  of  the  salt,  they  bring  about  the  foi-matiou  of 
precisely  similar  crystals,  but  the  temperature  never  rises  above  32°. 
When  fragments  of  the  ordinary  salt  are  introduced  into  a  solution 
containing  the  needle-shaped  crystals,  the  latter  disappear,  heat  is 
developed,  and  the  salt  crystallises  in  the  ordinary  form.  When  too, 
an  attempt  is  made  to  isolate  the  needles  by  poui-ing  off  the  mother- 
liquor,  they  are  always  converted  into  the  ordinary  crystals.  The 
needles  can,  however,  be  isolated  in  the  following  manner.  Two 
flasks,  one  of  which  contains  thiosulphate,  are  connected  togethei-  by 
a  bent  tube,  the  apparatus  being  entirely  closed.  The  whole  apparatus 
is  then  heated  at  60°  in  order  to  desti-oy  every  trace  of  the  ordinary 
ciystals,  and  the  flask  containing  the  thiosulphate  is  cooled  in  a 
freezing  mixture.  When  about  half  the  salt  has  crystallised  in 
needles  the  mother-liquor  is  decanted  through  the  tube  into  the  other 
flask.  The  needles  are  then  carefully  melted,  a  few  of  the  crystals 
being  left  intact,  about  half  the  salt  is  allowed  to  crystallise,  and  the 
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mother-liquor  decanted  throusfli  the  tube.  By  several  repetitions  of  this 
process  a  small  quantity  of  the  salt  is  finally  obtained,  crystallised  in 
needles,  and  entirely  free  from  the  ordinary  short  prisms.  As  soon, 
however,  as  the  needles  are  brought  in  contact  "vvith  the  air  they 
change  into  the  ordinary  crystals. 

The  needles  have  exactly  the  same  composition  as  the  ordinary 
crystals,  and  they  also  appear  to  belong  to  the  monoclinic  system, 
but  they  melt  at  32°,  whereas  the  short  prisms  melt  at  47-9°.  Deter- 
minations of  the  heat  of  solution  of  the  needles  show  that,  taking 
Berthelot's  value  —  IT "6  cal.  for  the  heat  of  solution  of  the  short 
prisms,  the  heat  of  transformation  of  the  needles  into  the  ordinary 
variety  is  +  2"8  cal. 

When  partially  dehydrated  thiosulphate  is  treated  in  a  similar 
manner,  reduction  of  temperature  does  not  produce  the  same  crystals, 
but  other  salts  containing  less  water,  which  crystallise  at  a  higher 
temperature  the  lower  the  proportion  of  water.  These  salts  are 
always  mixed  with  more  or  less  mother-liquor,  and  when  brought  in 
contact  with  the  ordinary  variety  they  change  into  it  with  de\'elop. 
ment  of  heat.  C.  H.  B, 

Chlorides  of  Lithia  and  Lime.  By  G.  Lunge  (Annalen,  223, 
106 — 110). — This  paper  is  principally  a  polemic  directed  against 
Kraut's  criticism  of  the  author's  i-esults  of  the  reaction  between 
lithium  hydroxide  and  chlorine  (comp.  Abstract,  1883,  953).  It  is 
here  shown  that  as  at  ordinary  temperatures,  so  at  0°,  the  point  at 
which  Kraut  investigated  the  change,  chlorine  acts  very  slowly  upon 
lithium  hydroxide,  with  production  of  a  compound  containing  at  most 
4  per  cent,  available  chlorine.  The  presence  of  a  trace  of  the  crystal- 
line hydrate  of  the  hydroxide  materially  increased  the  yield. 

V.  H.  V. 

Hydrated  Aluminium  Sulphate.  By  P.  Marquee ite-de  la 
Chakloxxt  (Ann.  Cldm.  Flujs.  [6],  1,  425—432). — The  aluminium 
sulphate  of  commerce  crystallises  in  rather  hygi^oscopic  tablets  of 
composition  ALC 804)3, I8H2O.  I^i  this  paper  another  hydrate  is 
described  of  composition  x\l..(SOi)3l6H20, crystallising  in  orthorhombic 
prisms,  which  effloresce  slowly.  This  latter  salt,  which  can  be  more 
conveniently  dealt  with  than  the  former,  can  be  obtained  by  the  de- 
composition of  ammonium  alum  by  heat,  by  recrystallisation  of  the 
crude  alum  o£  commerce  or  from  alunite ;  for  its  preparation  care 
must  be  taken  to  prevent  its  crystallisation,  en  masse,  from  a  concen- 
trated solution,  for  the  salt  obtained  under  those  conditions  cannot 
be  dried  -wathout  difficulty.  This  hydrated  sulphate  also  occurs  as  an 
efflorescence  on  schistose  rocks  at  Eio  Saldana  in  South  America. 

V.   H.  V. 

Vapour-density  of  Beryllium  Chloride.  By  L.  F.  IS^ilson  and 
O.  Pettersson  (Co7npt.  rend.,  98,  988 — 990). — The  chloride  was  pre- 
pared by  the  action  of  dry  hydrochloric  acid  gas  on  the  metal  in  a 
platinum  tube,  and  was  volatilised  in  an  atmosphere  of  carbonic 
anhydride  (in  which  it  does  not  dissociate  below  706°)  in  Schwarz's 
apparatus,  an  air  thermometer  being  enclosed  along  with  the  latter  in 
an  iron  tube  in  the  furnace.      The  following  results  were  obtained : — 
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Temperature 490°         520°         689°         597°        604° 

Density    &7  (?)    4-174       3-067       3-031       3-090 

Temperature (386°         720°         745°         812° 

Density 2-853       2-926       2753       2-793 

It  follows  that  between  686°  and  812°,  the  molecule  of  beryllium 
chloride  is  represented  by  the  foi'mula  BeClo,  the  atomic  weight  of 
Be  being  9-1.  The  higher  values  obtained  at  lower  temperatures  are 
due  to  the  fact  that  the  molecule  at  these  temperatures  consists  of 
aggregations  which  split  up  as  the  temperature  rises.  At  520°,  for 
example,  the  density  4-174  cori'esponds  with  the  formula  Be2Cl4. 
In  this  respect,  beryllium  chloride  resembles  stannous  chloride. 

It  follows  from  these  results  that  in  accordance  with  Avogadro's 
law,  the  atomic  weight  of  beryllium  is  9-1,  which  agrees  with  its  place 
in  the  periodic  series,  but  this  is  the  first  case  in  which  the  conclusion 
deduced  from  this  law  does  not  agree  with  that  deduced  by  means 
of  the  law  of  Dulong  and  Petit  from  the  determination  of  the  specific 
heat.  '  C.  H.  B. 

Disintegration  of  Zircon.  By  F.  Stolba  (Chem.  Neivs,  49,  174). 
— One  part  of  finely  powdered  zircon  is  mixed  with  4  parts  of  a  mix- 
ture of  2  of  potassium  borofluoride  and  3  of  potassium  carbonate, 
and  fused  at  a  red  heat  in  a  platinum  crucible.  The  molten  mass  is 
poui-ed  on  a  dry  metal  plate,  and  as  soon  as  it  solidifies  is  thrown 
into  water  to  render  the  mass  friable,  and  thus  facilitate  subsequent 
pulverisation.  The  powder  is  boiled  out  with  water  and  filtered.  The 
filtrate  contains  the  greater  part  of  the  zirconium  as  double  fluorides, 
and  alkalis  precipitate  zirconium  hydroxide  from  it.  The  insoluble 
portion  is  dissolved  in  hydrofluoric  acid,  the  remaining  zirconium 
being  by  this  means  converted  into  zirconium  potassium  fluoride. 
Zircon  is  also  attacked  by  prolonged  boiling  with  caustic  alkali. 
Crucibles  of  nickel  serve  well  for  the  fusion  of  zircon  with  caustic 
alkali.  D.  A.  L. 

Normal  Didymium  Molybdate  and  the  Valency  of  Didy- 
mium.  By  A.  Cossa  (Comjjt.  rend.,  98,  990 — 993). — Normal  didy- 
mium molybdate  is  obtained  as  an  amorphous  precipitate  by  mixing- 
warm  moderately  concentrated  solutions  of  didymium  nitrate  and 
sodium  molybdate.  It  has  the  composition  DiO  43-39,  M0O3  56-47  = 
DiMo04.  Attempts  to  obtain  the  salt  in  crystals  by  fusing  didymium 
sulphate  with  sodium  molybdate  and  chloride  resulted  only  in  the 
formation  of  mixtures  of  acid  and  basic  molybdates  ;  but  by  simply 
fusing  the  amorphous  salt  at  a  very  high  temperature,  a  crystalline 
homogeneous  mass  is  obtained.  The  crystals  belong  to  the  quadratic 
system,  and  present  only  the  octahedral  faces  b^,  which  are  somewhat 
rounded,  although  very  brilliant.  According  to  Friedel,  the  angles 
are,  b^h^  49-6'''  ;  teiminal  face,  79  46°  ;  the  corresponding  angles  on 
wulfenite  being  4825'^  and  80-2°  respectively.  Crystals  of  a  mixed 
didymium  lead  molybdate  containing  2856  per  cent,  of  lead  molybdate 
were  obtained  by  fusing  the  amorphous  precipitate  formed  on  mixing 
sodium  molybdate  with  a  solution  of  lead  and  didymium  nitrates.  The 
angles  of  tiiese  crystals,   according  to   I'j-iedel,  are  :  terminal  face, 
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80°  11'  3";  hy>h  49-5°.  It  is  evident  that  didymium  moljbdate  is 
strictly  isomorphous  with  lead  molybdate,  and  this  fact  confirms  the 
conclusions  drawn  from  the  author's  previous  researches  on  didymium 
tungstate  (Abstr.,  1879,  695)  that  the  oxide  of  didymium  is  analogous 
to  that  of  lead  or  calcium,  and  has  the  formula  DiO. 

C.  H.  B. 

Separation  of  Gallium.  By  L.  de  Boisbaudean  (Comjjt.  rend.,  98, 
711 — 712). — From  Boric  Acid. — 1.  The  solution  is  strongly  acidified 
with  hydrochloric  acid,  and  the  gallium  precipitated  as  ferrocyanide. 
The  excess  of  ferrocyanide  is  removed  by  means  of  cuprio  chloride, 
the  precipitate  washed  with  dilute  hydrochloric  acid,  and  the  copper 
removed  from  the  filtrate  by  means  of  hydrogen  sulphide.  The  filtrate 
from  the  copper  sulphide  is  evaporated  over  potash  in  a  vacuum,  then 
mixed  with  calcium  chloride,  supersaturated  with  ammonia,  and  eva- 
porated to  dryness  at  a  gentle  heat,  the  boric  acid  being  estimated 
by  Ditte's  method  {Comi)t.  rend.,  1875,  490).  The  calcium  borate 
wbich  is  thus  obtained  is  sometimes  mixed  with  a  little  ferric  oxide. 
In  this  case  it  is  dissolved  in  hydrochloric  acid,  neutralised  by  a  mix- 
ture of  potassium  and  sodium  carbonates  or  hydroxides  in  equivalent 
proportions  and  ignited.  The  residue  is  treated  with  water,  which 
leaves  the  ferric  oxide  undissolved,  whilst  the  boric  acid  passes  into 
solution,  and  is  again  treated  by  Ditte's  method. 

2.  The  slightly  acid  solution  of  the  chloride  is  mixed  with  an  excess 
of  sodium  and  potassium  acetates  in  equivalent  proportions,  and  a  suit- 
able quantity  of  arsenious  anhydride,  and  then  treated  with  hydrogen 
sulphide.  The  arsenious  sulphide  carries  down  the  gallium.  A 
current  of  air  is  passed  into  the  filtrate,  in  order  to  expel  the  greater 
part  of  the  hydrogen  sulphide,  and  the  liquid  is  mixed  with  a  con- 
siderable excess  of  potassium  and  sodium  hydroxides  in  equivalent 
proportions,  evaporated  to  dryness  in  a  gold  vessel,  and  strongly 
heated  with  exposure  to  air.  The  residue  is  dissolved  in  veiy  dilute 
hydrochloric  acid,  and  the  boric  acid  in  the  solution  estimated  by 
Ditte's  method.  This  process  is  especially  useful  for  the  separation 
of  small  quantities  of  gallium  from  large  quantities  of  boric  acid. 

An  aqueous  or  hydrochloric  acid  solution  of  boric  acid  loses  no 
sensible  trace  of  this  substance  when  evaporated  in  a  vacuum  at  ordi- 
nary temperatures.  C.  H.  B. 

A  Metallic  Radicle.  By  P.  Schutzenberger  (Compt.  rend.,  98, 
985 — 988). — If  spongy  platinum  is  added  to  four  or  five  times  its 
weight  of  tin  at  about  400°,  combination  takes  place  with  develop- 
ment of  heat  and  light,  and  the  resulting  alloy,  when  granulated  by 
being  poured  into  cold  water,  is  somewhat  less  white  than  tin  alone. 
When  this  alloy  is  heated,  in  an  atmosphere  of  hydrogen  or  carbonic 
anhydride,  with  hydrochloric  acid  diluted  Avith  its  own  volume  of 
water,  hydrogen  is  given  off,  and  part  of  the  tin  dissolves  as  stannous 
chloride.  When  the  evolution  of  hydrogen  ceases,  the  residue  consists 
of  very  thin  glistening  blackish-grey  lamellte,  which  closely  resemble 
graphite ;  these,  when  washed  with  acidulated  water,  and  finally  with 
pure  water  to  remove  all  traces  of   excess  of  tin,  and  then  di'ied, 
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soil  the  fingers  and  leave  a  mark  on  paper.  This  residue  consists 
mainly  of  platiuum  and  tin,  with  small  quantities  of  hydrogen  and 
oxygen,  and  a  considerable  proportion  of  chlorine.  The  chloride  could 
not  be  isolated,  because  it  is  gradually  decomposed  by  warm  water. 
By  treating  the  residue  with  warm  dilute  ammonia,  the  whole  of  the 
combined  chlorine  is  removed,  and  a  hydrated  oxide  is  obtained 
resembling  the  chloride  in  appearance,  but  with  a  slightly  brown 
colour.  When  dried  in  a  vacuum  over  sulphuric  acid,  it  has  the  com- 
position PtoSn^OiHa,  and  on  reduction  by  hydrogen  it  yields  agreyish- 
wbite  pulverulent  almost  infusible  alloy  of  the  composition  PtoSua, 
identical  with  that  obtained  by  Deville  and  Debray  by  melting  1  part 
of  platinum  with  6  parts  of  tin,  and  treating  the  cold  alloy  with 
hydrochloric  acid.  In  this  latter  case  it  is  probable  that  the  large 
crystals  in  which  the  alloy  Pt2Sn3  was  obtained,  were  only  superficially 
attacked  by  the  hydrochloric  acid. 

If  the  pulverulent  alloy  is  heated  to  dull  redness  in  oxygen,  com- 
bination takes  place  with  incandescence,  and  the  oxide  formed  has  the 
composition  PtuSngOa.  The  reducticm  and  reproduction  of  this  oxide 
can  be  repeated  any  number  of  times. 

If  the  hydrated  oxide  is  heated  in  a  current  of  dry  oxygen,  water 
is  given  off,  but  is  replaced  by  oxygen,  and  an  oxide  of  the  composi- 
tion PtjSnaOi  is  formed.  If,  however,  this  compound  is  reduced  by 
hydrogen,  and  the  residue  reoxidised,  the  oxide  Pt^SuaOa  is  alone 
obtained. 

These  stanno-platinic  compounds  have  considerable  catalytic 
power.  They  oxidise  alcohol  into  aldehyde,  and  when  the  hydi^ated 
oxide  is  brought  in  contact  with  hydrogen,  there  is  a  consider- 
able development  of  heat.  When  the  pulverulent  alloy  PtjSns  is 
brought  in  contact  with  chlorine,  a  large  amount  of  heat  is  developed, 
and  stannous  chloride  volatilises. 

The  compound  PtjSnj  may  be  regarded  as  formed  by  the  combina- 
tion of  a  hexavalent  group,  consisting  of  two  atoms  of  platinum 
ZiPt — PtiZ,    with   three  tetravalent   atoms  of   tin,    forming   a   new 

hexavalent  gi'oup, 

ziSu^Pt— Pt=Si 

\/ 


tlie  derivatives  of  which  will  have  the  constitutions 

OSn^Pt— PtZZSnO  OSnZlPt— Pt=:SnO 

SnO  OH— Sn— OH 

1st  oxide.  Hydrated  oxide. 

OSnZZPl^PtZZSnO 

\/ 

Sn 

/\ 
0 0 

2ad  oxide. 
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If  the  residue  left  after  removing  the  excess  of  tin  by  dilute  hydro- 
chloric acid  is  subjected  to  prolonged  treatment  with  concentrated 
hydrochloric  acid,  a  residue  is  obtained,  which  contains  less  than  one 
atom  of  tin,  and  continued  action  of  the  acid  would  probably  remove 
the  whole  of  the  tin. 

The  solution  of  stannous  chloride  obtained  by  treating  the  alloy 
with  dilute  acid  becomes  yellow  when  exposed  to  the  air,  and  contains 
platinum,  from  which  it  would  seem  that  stannoplatinic  chloride  is 
not  completely  insoluble.  C.  H.  B. 

Yellow  and  Red  Lead  Monoxide.  By  A.  Geuther  (Annalen, 
219,  56 — 71). — The  author  has  prepared  both  modifications  of  lead 
monoxide  in  the  pure  state.  The  yellow  variety  is  obtained  by 
strongly  heating  lead  carbonate  or  nitrate,  if  barely  to  the  melting 
point  as  an  amorphous  powder,  if  above  as  a  crystalline  mass.  It  is 
also  obtained  by  adding  an  excess  of  strongly  diluted  sodium  or 
]  obassium  hydroxide  solution  to  a  boiling  solution  of  a  lead  salt,  or  by 
heating  in  a  silver  basin  1  part  lead  hydroxide  with  7  parts  sodium 
hydroxide  and  14  parts  water  at  the  boiling  point,  until  nearly  all  the 
lead  hydroxide  is  dissolved,  and  slowly  cooling.  As  the  yellow  variety 
is  formed  at  a  high  temperature,  it  can  also  be  obtained  by  strongly 
heating  the  red.  The  red  variety  is  formed  when  lead  hydroxide  is 
heated  at  110°  ;  also  when  1  part  lead  hydroxide  is  dissolved  in  5  parts 
potassium  hydroxide,  and  the  mixture  is  allowed  to  cool  extremely 
slowly  ;  lastly,  the  red  variety  may  be  obtained  by  boiling  an  excess  of 
lead  hydroxide  in  dilute  caustic  soda,  until  all  the  yellow  which  is  first 
formed  has  disappeared.  The  yellow  oxide  is  of  a  sulphur  colour, 
forming  rhombic  crystals  of  9'25  sp.  gr.  at  15°,  and  becomes  yellowish- 
red  on  pressing  and  rubbing.  The  red  oxide  is  of  an  iron-  or  garnet- 
red,  according  to  its  state  of  division,  and  forms  tetragonal  crystals  of 
9T25  sp.  gr.  at  14°.  Both  modifications  can  be  obtained  from  the 
basic  lead  nitrate  (PbO)..,HN03,  which  is  best  made  by  slowly  precipi- 
tating lead  nitrate  with  double  the  necessary  quantity  of  ammonia 
solution,  and  agitating  well.  At  170°,  this  salt  loses  water  and  is 
converted  into  Pb605(N03)2.  If  the  salt  (PbO)3,HN03  is  treated 
with  pure  dilute  caustic  soda,  the  yellow  variety  is  formed,  and  if  the 
second  salt  Pb(;05(N03)2  is  similarly  treated,  the  red  variety  is  formed. 
The  author  therefore  considers  that  the  yellow  variety  must  have  the 
formula  PbsOa  or  (PbsOs),,,,  and  the  red  variety  the  formula  PbgOe  or 
(PbeOe),^,  and  that  this  polymerism  affords  an  explanation  of  the 
dimorphic  forms  of  lead  oxide. 

A  solution  of  lead  monoxide  in  melted  potassium  hydroxide  rapidly 
absorbs  oxygen,  witb  formation  of  potassium  salts  of  lead  dioxide ; 
these  appear  to  have  the  formulge  K^0,Pb02  and  2K20,3Pb02 ;  they 
crystallise  in  hexagonal  plates,  and  are  decomposed  by  water. 

A.  B. 

Bismuthic  Acid.  By  C.  Hoffmann  (Annalen,  223,  110 — 136). — 
Potassium  salts  of  bismuthic  acid  are  obtained  when  a  current  of 
chlorine  is  passed  into  a  boiling,  not  too  concentrated,  solution  of 
potash,  in  which  bismuth  hydroxide  is  suspended  ;  the  resultant  sub- 
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stance  is  then  separated  off,  and  the  process  repeated.  The  potassium 
salts  have  the  composition  2KBi03  +  wBijOo,  and  are  of  a  red  to  dark 
violet-brown  shade  ;  the  more  concentrated  the  alkali,  the  greater  is  the 
proportion  of  potassium  present,  but  this  can  be  removed  by  boiling 
witli  water  or  preferably  by  carbonic  acid ;  in  no  case,  however,  was 
pure  bismuthic  acid  obtained.  These  compounds,  when  treated  with 
acetic  acid,  yield  the  orange  bismuthyl  bismuthate,  Bi409,  and  with 
nitric  acid  the  golden  bismuthyl  bismuthate,  or  bismuth  dioxide, 
Bi.Os  or  BiOo. 

If  chlorine  is  passed  into  very  concentrated  potash  containing  bis- 
muth hydroxide,  golden  to  red  basic  bismuth  salts  of  bisumthic  acid 
are  formed;  these  intermediate  compounds  cannot  be  oxidised  by 
chlorine  into  bismuthic  acid  or  its  derivatives,  but  are  converted  by 
concentrated  nitric  acid  into  bismuth  dioxide.  It  has  been  stated  by 
Bodecher  that  a  bismuthic  acid  of  composition  Bij05,2H..O  is  formed, 
when  a  solution  of  the  nitrate  is  precipitated  by  potassium  cyanide. 
As  it  appears  improbable  that  a  higher  oxidation  product  should 
result  from  such  a  change,  the  experiments  were  repeated.  It  is 
proved  that  the  substance  formed  is  bismuth  bisulphide,  BioSa,  the 
sulphur  being  derived  from  impurities  contained  in  the  commercial 
potassium  cyanide.  Y.  H.  V. 

Uranium  Compounds.  By  A.  Ditte  (Ann.  CUm.  Tlnjs.  [6],  1, 
338 — 358). — Hydrofluoric  acid  converts  green  uranium  oxide  into 
uranyl  fluoride,  UO2F2  (U  =  240),  and  uranium  hydrogen  fluoride, 
UF6,2HF,  of  which  the  latter  forms  crystals,  decomposed  by  heat 
into  uranium  and  hydrogen  fluorides,  whilst  the  latter  is  a  green  inso- 
luble powder,  decomposed  into  uranium  dioxide  and  a  volatile  oxy- 
fluoride,  UOF3. 

On  melting  the  fluorides  of  the  alkali-metals  with  the  oxide  UjOs, 
there  are  produced  double  fluorides  of  the  general  formula  U0..F.,,2MF, 
which  are  crystalline,  and  insoluble  in  water;  but  the  ui^anium  hydro- 
gen fluoride  produces  with  the  oxide  UijOg,  salts  of  the  general  formula 
UOF2,2MF,  cr3'stallising  in  well-defined  forms,  and  soluble  in  water. 
These  latter  compounds  may  also  be  obtained  by  treating  the  green 
oxide\vith  hydrofluoric  acid,  and  neutralising  the  liquid,  after  separa- 
tion of  the  black  oxide,  with  metallic  carbonates. 

The  chlorides  of  the  metals  of  the  alkalis  and  alkaline  earths,  when 
calcined  with  the  green  oxide,  form  a  crystalline  uranate,  U03,M0, 
together  Avith  a  mixture  of  the  crystalline  oxides  UO2  and  IJ2O5.  But 
in  the  presence  of  a  chlorate,  salts  of  composition  analogous  to  the 
dichroniate  2U03,M20  ai'e  obtained  ;  in  the  particular  case  of  lead,  the 
composition  of  the  uranate  is  expressed  by  the  formula  2U03,PbO. 
In  the  original  memoir,  the  preparation  and  properties  of  the  various 
uranates  of  the  alkalis  and  alkaline  earths,  together  with  those  of 
magnesium  and  lead,  are  described  in  full.  These  compounds  are 
quite  insoluble  in  water,  and,  with  the  exception  of  that  of  lead,  infu- 
sible at  a  white  heat.  V.  H.  V. 
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Mineralogical   Chemistry. 


Lollingite  and  other  Minerals  from  Colorado.  By  W.  F. 
HiLLEBRAND  (Amer.  J.  Sci.  [3],  27,  349 — 358). — Lollingite. — A  cobalti- 
f erous  and  nickelif erous  variety  of  lollingite  is  found  in  several  mines 
at  the  base  of  Teocalli  Mountain,  Colorado.  It  occurs  embedded  in  a 
gangue  of  siderite  and  barytes  in  steel-white  forms,  one-eighth  of  an 
inch  in  diameter,  with  a  radiate  structure.  When  treated  with 
hydrochloric  acid,  the  star-like  forms  were  found  to  be  composed  of  a 
number  of  flattened  ellipsoids  interpenetrating  at  a  common  centre. 
A  niici'oscopic  study  proved  that  the  fundamental  form  is  that  of 
lollingite,  showing  only  the  prism  and  macrodome.  These  two  forms 
are  often  equally  developed,  producing  a  resemblance  to  a  low 
tetragonal  pyramid.  The  angle  of  the  prism  was  found  to  be  very 
nearlv  122°.  An  analysis  of  carefully  isolated  lollingite  gave  the  fol- 
lowinsr  results : — 


As. 

s. 

B. 

Cu. 

Fe. 

Ca. 

M. 

Total. 

Sp.  gr. 

1-18 

0-56 

0-08 

0-39 

22-96 

4-37 

0-21 

99-75 

7-40 

This  leads  closely  to  the  formula  re(Co]^i)As(S)2. 

Some  varieties  of  safflorite,  rhombic  CoAso,  present  similar  features, 
especiallj-  as  regards  the  tendency  to  form  twins  of  interpenetration  ; 
and,  from  the  presence  of  cobalt,  it  might  be  supposed  that  the  mineral 
was  safflorite.  The  high  percentage  of  iron,  the  high  sp.  gr.,  and  the 
occurrence  of  a  macrodome  instead  of  a  brachydome  render  it  neces- 
sary, however,  to  classify  it  with  lollingite. 

Cosalite. — This  mineral  occurs  in  a  quartz  vein  at  the  Comstock 
Mine,  La  Plata  Co.,  Colorado,  associated  -vWth  iron  pyrites,  blende, 
sylvanite,  and  native  gold.  The  analysis  gave  the  following 
results : — 


Bi. 

Ag. 

Cu. 

Pb. 

Fe. 

Zn. 

S. 

Total. 

42-97 

8-43 

7-50 

22-49 

0-70 

trace 

17-11 

99-20 

from  which  the  formula  2RS  +  BioS^  may  be  deduced. 

A  Mineral  Probably  Keiv. — A  portion  of  the  ore  from  the  ^Missouri 
Mine,  Park  Co.,  Colorado,  is  composed  of  a  sulpho-bismuthite  of 
copper  and  silver.  It  occurs  in  a  quartz  gangue,  associated  with 
copper  pyrites  and  wolfram.  Small  slender  crystals  (sp.  gr.  6-31) 
resembling  bismuthinite  occur  in  numerous  cavities.  An  analysis  is 
given  under  I.  The  more  compact  material  gave  the  results  under 
II,  after  deducting  59-75  per  cent,  of  gangue.  A  specimen  (sp.  gr. 
2-643)  from  another  portion  of  the  workings  gave  the  figui-es  under 
III:— 


Bi. 

Ag. 

Cu. 

Pb. 

Fe. 

Zn. 

S. 

Total. 

I  . 

.    60-80 

0-89 

15-96 

— 

2-13 

0-10 

19-94 

99-82 

II  . 

.    63-42 

4-09 

12-65 

— 

0-59 

0-07 

18-83 

99-65 

Ill  . 

.    62-51 

9-89 

6-68 

2-74 

o-io 

0-07 

17-90 

99-89 
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After  the  subtraction  of  impurities,  the  atomic  ratio  becomes  in  each 
case  nearly  3:4:  15,  which  leads  to  the  general  formula  3RS  + 
4Bi2S3. 

Huhnerite. — This  mineral  was  found  in  the  Royal  Albert  vein, 
Ouray  Co.,  Colorado.  It  occurs  in  long  flattened  crystals  with  a  sub- 
vitreous  lustre  and  brownish-black  to  pale  yellow  colour.  The  sp.  gr. 
is  7'177,  and  the  composition  is  as  follows  : — 


SiO;. 

NbA- 

WO.. 

MnO. 

FeO. 

CaO. 

Total. 

0-62 

0-05 

75-50 

23-40 

0-24 

013 

100-02 

This  agrees  very  closely  with  the  formula  MnWOi.  B.  H.  B. 

Herderite.  By  Des  Cloizeaux  (Covipt.  rend.,  98,  956 — 959). — 
The  mineral  herderite,  described  by  Haidinger,  was  for  a  long  time 
found  only  in  very  small  quantity  at  Ehrenfriedersdorf,  in  Saxony, 
and  on  the  result  of  blowpipe  analyses  by  Turner  and  Plattner,  it  has 
been  regarded  as  a  fluophosphate  of  calcium  and  aluminium.  Accord- 
ing to  Haidinger's  measurements,  the  Ehrenfriedersdorf  crystals  are 
modified  right  rhombic  prisms  of  115°  53'.  In  1882,  somewhat  large 
crystals  were  discovei-ed  at  Stoneham,  in  Oxford  Co.,  State  of  Maine, 
apparently  identical  with  those  from  Ehrenfriedersdorf,  but  according 
to  Mackintosh  these  crystals  are  calcium-ier^/ZZiwrn-fluophosphate  of 
the  composition — 

P.Os-  CaO.  BeO.  F.  O. 

44-31  33-21  15-76  11-32  -  4- 76  =  99-84 

The  alumina  reported  by  Plattner  and  Turner  as  present  in  the 
Ehrenfriedersdorf  crystals  may  really  be  beryllia,  but  the  specimens 
ai-e  too  small  and  too  valuable  to  be  used  for  analysis.  The  author 
has  however  made  a  careful  optical  examination  of  specimens  from 
both  localities,  and  finds  that  the  crystals  from  Stoneham  are  identi- 
cal in  their  optical  properties  with  those  from  PJhrenfriedersdorf,  so 
that  in  all  probability  they  belong  to  the  same  mineral  species. 

C.  H.  B. 

Identity  of  Scovillite  and  Rhabdophane.  By  G.  J.  Brush 
and  S.  L.  Penfield  (Amer.  J.  Sci.  [3],  27,  2u0j. — The  authors  recently 
described  (Amer.  J.  Sci.,  25,  459)  a  hydrous  phosphate  of  the  cerium 
and  yttrium  earths  from  Salisbury,  Conn.,  as  a  new  mineral,  g-iving 
it  the  name  Scovillite.  They  now  find  that  it  is  essentially  identical 
with  rhalxlophane,  a  Cornish  minei'al,  of  which  only  four  specimens 
are  known.  The  American  mineral  contains  no  cerium  oxide,  and 
has  a  larger  percentage  of  the  yttrium  earths.  Assuming  the  relation 
of  the  yttrium  to  the  cerium  earths  to  be  1  :  4,  the  theoretical  com- 
position may  be  calculated  to  be  P2O5,  28-40;  (Y,Er)..03,  1112; 
(La,Di),03,  53-28;  H^O,  7-20.  This  closely  corresponds  with  the 
results  obtained  by  W.  N.  Hartley  (Trans.,  1882,  210,  and  1884,  167) 
and  the  authors.  The  results  calculated  for  comparison  up  to  lOO 
are  as  follows  : — 
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P0O5.    (Y,Er)203  +  (La,Di)203.   FcoOs.        HoO.  Total. 

Rhabdophane  . .    26-26             '65-75                   —           7-99  lOU-UO 

Scovillite 29-10         9-93         53-82         0-29         6-86  100-00 

B.  H.  B. 

Composition  of  Idocrase.  By  P.  Jannasch  (Jahrh.  f.  Min., 
1884?,  1,  Mem.,  269 — 270). — In  continuation  of  his  investif^ations  to 
determine  the  chemical  nature  of  idocrase  (Abstr.,  1883,  1067),  the 
author  notes  that  fluorine  is  a  veiy  constant  constituent.  TiOo  seems 
to  be  still  more  frequent,  and  he  has  now  discovered  B2O3  in  the 
idocrase  from  the  River  Wilui,  in  Siberia.  An  analysis  of  this 
mineral,  the  so-called  wiluite,  gave  the  following  results : — 


SiOo. 
36-17 

TiOo.          33.03. 
1-30         2-81 

AUO3. 
12-23 

Fe.Os. 
2-18 

FeO. 

1-49 

MnO. 
0-15 

CaO. 
35-81 

MgO.         H.O. 
6-05        0-72 

F. 
0-22 

NaoO. 
0-45 

Total. 

99-58 
B, 

.  H. 

B. 

White  Garnet  from  Wakefield,  Canada.  By  G.  F.  Kunz  (Amer. 
J.  Sci.  [3],  27,  306). — Some  remarkable  white  garnets  have  been 
found  at  Wakefield.  They  occur  in  a  vein  in  crystalline  magnesian 
limestone.  The  crystals  vary  in  size  from  1  mm.  to  80  mm.  in 
diameter.  Associated  with  the  garnet  are  crystals  of  pyrrhotine  and 
white  pyroxene.     An  analysis  gave  the  following  results  : — 


SiO.,. 

AI2O3. 

Fe.Oj. 

MnO. 

CaO. 

MgO. 

Total.         Sp.  gr. 

38-80 

22-66 

1-75 

0-30 

35  00 

0-68 

99-19        3-60 
B.  H.  B. 

Action  of  Heat  on  Heulandite.  By  E.  Mallard  (Jah-b.  f.  Min., 
1884,  1,  Ref.,  312 — 313).^ — When  examined  under  the  microscope  at 
an  increasing  temperature,  heulandite  shows  no  such  alterations  as 
are,  for  example,  displayed  by  boracite.  If  a  plate  of  heulandite  is 
heated  to  150^,  the  refractive  power  alters  but  slowly ;  white  patches 
appear  at  the  edges  and  gradually  fill  up  the  plate,  showing  a  change 
which  can  evidently  be  due  only  to  a  loss  of  water.  If  a  plate  altered 
in  this  way  be  placed  in  Canada  balsam  the  changed  condition  may  be 
retained  ;  but  if  it  remains  exposed  to  the  air,  it  absoi'bs  moisture  and 
returns  slowly  to  its  original  state.  If  the  plate  is  laid  in  water,  the 
change  is  effected  rapidly.  When  heated  to  180°,  the  plate  breaks  into 
pieces,  and  does  not  return  to  its  original  condition.  The  author 
explains  these  phenomena  as  follows:  Heulandite  contains  5  mols. 
H2O,  two  of  which  belong  to  its  constitution.  If  the  latter,  which 
are  set  free  only  at  a  higli  temperature,  are  driven  off,  the  molecular 
construction  is  destroyed.  This  is  not  the  case  when  the  3  mols. 
H20,  set  free  at  a  low  temperature,  are  released.  They  then  separate 
from  the  substance  by  a  purely  physical  process,  like  water  from  a 
sponge.  After  the  expulsion  they  may  be  taken  up  again,  and  dis- 
tributed throughout  like  the  colouring  matter  in  crystals.  The 
successive  expulsion  of  these  3  mols.  HoO  is  accompanied  by  a  change 
of  the  inclination  of  the  optical  axis,  the  position  of  the  axial  plane, 
&c. 
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The  author  finds  that  beaumontite,  brewsterite,  chabasite,  and 
desmin,  minerals  with  a  high  percentage  of  water,  behave  like 
heulandite  ;  while  heat  appears  to  have  no  action  on  mesotype  and 
analcime.  B.  H.  B. 

The  Olivine  of  the  Melitite-basalt   of   Hochbohl.      By  A. 

Stelzner  (Jahrh.  f.  Min.,  1884,  1,  Ref.,  270—271). — An  error  having 
been  discovered  in  the  analysis  of  the  olivine  from  the  melitite-basalt 
of  Hochbohl  (Abstr.,  1883,  719),  the  author  has  caused  another 
analysis  to  be  made,  which  gave  the  following  results : — 

SiO;.  MgO.  FeO.  Ni.       Insol.  residue.       Total. 

39-12  44-80  13- IG  trace  3-00  100-08 

B.  H.  B. 

Zeolites  in  the  Dolerites  of  Chaux-de-Bergonne  (Puy-de- 
Dome).  By  F.  Gonnard  (Gompt.  rend.,  98,  1067— 1068).— In  addi- 
tion to  the  phacolite,  mesolite,  and  christianite  already  known  to 
exist  in  the  dolerites  of  the  district  of  Chaux-de-Bergonne,  the  author 
has  found  gismondite  in  small  white  octahedra,  apparently  macled, 
and  phillipsite  in  small  crystals  in  cruciform  macles.  C.  H.  B. 

The  Freiberg  Gneiss.  By  A.  Stelzner  (Jahrb.  f.  Min.,  1884,  1, 
Mem.,  271 — 275). — The  author  has  for  some  time  been  engaged  in  a 
petrographic  examination  of  the  Freiberg  gneiss  in  order  to  test  the 
correctness  of  Sanberger's  theory  of  the  formation  of  ore-deposits  by 
lateral  secretion.  In  the  course  of  his  investigations,  he  has  dis- 
covered that  the  gneiss  is  rich  in  columnar  crystals  of  zircon,  accom- 
panied by  tourmaline,  garnet,  and  apatite.  In  the  undecomposed 
gneiss  from  the  Himmelfahrt  Mine,  magnetic  pyrites,  iron  pyrites, 
and  probably  some  arsenical  pyrites  were  found,  the  qualitative 
analysis  of  the  non-magnetic  pyrites  giving  Fe,  Ni,  Co,  and  As.  The 
principal  minerals  of  the  decomposed  gneiss  are  quai-tz,  felspar,  and 
mica.  The  latter  is,  partially  or  entirely,  converted  into  potash-mica 
and  forms,  in  hexagonal  plates  and  small  globular  aggregates,  the 
principal  mass  of  the  altered  gneiss.  This  secondary  mica  has  been 
analysed  with  the  remarkable  result  that  it  contains,  together  with 
0*41  TiOj,  0-54  Sn02  as  chemical  constituents. 

Other  products  of  the  decomposition  of  the  gneiss  are  rutile  and 
anatase.  It  is  evident  that  these  titaniferous  minerals  are  the 
products  of  the  decomposition  of  the  brown  mica  of  the  gneiss,  which 
often  contains  a  large  percentage  of  TiOj.  The  analysis  of  the 
anatasc-holding  heavier  portion  of  the  country  rock  of  the  Carl 
Stehende  vein  showed  that  the  portion  insoluble  in  aqua  regia  and 
hydrofluoi-ic  acid  contained  11-44  per  cent.  SnOj,  and  hence  the  fine 
needles  in  the  residue  are  evidently  tin-ore. 

With  regard  to  the  minerals  constituting  the  undecomposed  rock, 
the  following  may  be  mentioned  :  From  715  grams  of  gneiss  from  the 
Himmelfiirst  Mine  were  obtained,  with  the  help  of  Thoulet's  solution, 
12-20  grams  pyrites,  rutile,  garnet,  tourmaline,  zircon,  and  apatite; 
and  from  this  4-(55  grams  magnetic  pyrites  was  extracted  with  the 
magnet.     The  latter  gave  on  analysis  061  Ni  and  012  Co,  bat  no 
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metallic  constituent.  In  20  grams  of  the  brown  mica  of  the  gneiss, 
traces  of  Ni  and  Co  were  found ;  whilst  in  the  white  mica  4"42  per 
cent.  FeO  and  0"03  per  cent.  Cu,  with  a  little  sulphur,  were  found. 
The  felspar  proved  to  be  free  from  baryta  and  other  abnormal  con- 
stituents. 

The  author  reserves  all  conclusions  as  to  the  mode  of  formation  of 
the  Frieberg  veins  for  a  final  report  to  be  published  as  soon  as  the 
analyses  are  completed.  B.  H.  B. 
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Action  of  Iodine  Monochloride  on  Monobromethylene.    Bj 

L.  Henry  (Gumpt.  rend.,  98,  CSO — (382). — Monobromethylene  com- 
bines slowly  with  iodine  monochloride  at  the  ordinary  temperature, 
but  combination  is  not  complete  until  after  several  days,  the  liquid 
having  been  frequently  agitated.  An  oily  brownish  liquid  separates 
from  the  aqueous  solution,  and  when  decolourised  with  aqueous 
potash,  dried  over  calcium  chloride,  and  distilled,  it  yields  chloro- 
bromiodetbane,  C2H3ClBrI,  a  colourless  liquid,  which  rapidly 
becomes  brown.  It  has  a  somewhat  sharp,  agreeable  odour,  with  a 
sweet,  burning  taste,  and  boils  under  the  ordinary  pressure  at  193 — 
195°  with  partial  decomposition  ;  sp.  gr.  at  0^  =  2"53.  When  treated 
with  an  equivalent  quantity  of  alcoholic  potash,  chlorobromiodethane 
is  instantly  decomposed ;  potassium  chloride  and  iodide  are  precipi- 
tated together  in  the  proportion  of  3KC1  to  KI,  and  on  adding  water 
to  the  alcoholic  filtrate,  a  heavy  oily  liquid  is  thrown  down  ;  this, 
when  decolourised  by  potash,  dried,  and  distilled,  yields  a  small 
quantity  of  unsymmetrical  chlorobromethylene,  CH2 '  CClBr,  which 
boils  at  63°  and  polymerises  very  rapidly,  and  a  much  larger  quantity 
of  unsymmetrical  bromiodethylene,  CH3 '.  CBrI,  which  boils  at  128 — 
130°  with  partial  decomposition. 

It  follows  from  these  results  that  the  product  of  the  action  of 
monobromethylene  on  iodine  monochloride  is  a  mixture  of  the  two 
isomerides,  CHoI !  CHBrCl  and  CHBrl.CH.Cl,  in  the  proportion  of 
1  mol.  of  the  former  to  3  mols.  of  the  latter.  The  chlorine  and  the 
iodine  both  combine  with  the  two  groups  CHBr  and  CH2,  but  in 
unequal  proportion,  the  chlorine  combining  most  readily  with  the 
highly  hydrogenised  CHo-group  ;  whilst  the  iodine  combines  most 
readily  with  the  CHBr-group,  containing  the  bromine.  This  reac- 
tion is  of  the  same  order  as  that  of  iodine  monochloride  on  mono- 
chlorethylene,  but  the  proportional  distribution  of  the  haloids  is 
essentially  different  in  the  two  cases. 

Chlorobromiodethane  is  readily  decomposed  by  bromine  with  the 
formation  of  a  chlorodibromethane  which,  when  treated  with  alkalis, 
yields  the  two  compounds  CH2I  CBrCl,  boiling  at  63°,  and  CH2 '.  CBro, 
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boiling  at  88 — 90°,  the  latter  being  in  much  larger  proportion  tlian 
the  former.  C.  H.  B. 

Unsymmetrical  Chloriodethylene  and  Bromiodethylene.  By 
L.  Henuy  (Compt.  rend.,  98,  7il— 744^).— Chloriodethylene,  CHo !  CCII, 
is  obtained  in  small  quantity  by  the  action  of  a  slight  excess  of  alco- 
holic  potash  on  chlorobromiodetliane  (preceding  abstract).  It  is  a 
colourless  liquid  which  decomposes  rapidly  when  exposed  to  light, 
eventually  becoming  deep  purple.  It  is  insoluble  in  water,  and  when 
freshly  distilled  has  a  slight  ethereal  odour,  but  it  slowly  absorbs 
oxygen,  and  after  some  time  has  the  odour  of  acid  chlorides.  It  boils 
with  partial  decomposition,  at  100 — 101°  under  a  pressure  of  759  mm. ; 
sp.  gr.  0°  =  2"  1431.  Unlike  the  cblorobromo-dei-ivative  it  docs  not 
readily  polymerise. 

Bromiodethylene,  CH2 '.  CBrI,  is  the  principal  product  of  the  action 
of  alcoholic  potash  on  chlorobromiodethane  {lac.  cit.).  It  is  a  colour- 
less liquid,  which  rapidly  becomes  violet,  and  is  insoluble  in  water  ; 
sp.  gr.  atO°  =  2"5651.  It  boils  at  128 — 130°  with  partial  decomposition, 
under  a  pressure  of  764  mm.  ;  does  not  readily  polymerise,  and 
absorbs  oxygen  somewhat  more  slowly  than  the  preceding  com- 
pound. 

The  following  table  gives  the  formulae  and  boiling  points  of  the 
known  symmetrical  and  unsymmetrical  di-haloid  derivatives  of 
ethylene  : — 


Diff. 

55°| 

37  { 
31  { 

27  { 
68  { 
40  { 

/ 


Symmetrical. 

B.p. 

55° 

110 

190 

81—82 


64 


CHCKCHCl 
CHBrlCHBr 
CHI :  CHI  .. 
CHCl :  CHBr 
CHCKCHI.. 
CHBr:  CHI 
CHCl :  CHCl 
CHCl  :  CHBr 
CHBr  :  CHI 
CHBr  :  CHBr 
CHCl :  CHCl 
CHCl :  CHI.. 


Unsymmetrical. 
Diff.  B.  p. 

20°  CH^iCCL....  35° 

20    CH^iCBr^....     90—91 


Diff. 


119 
150 

55 
81—82 
150 
110 

55 
119 


19  CH.,: 

19  CHo! 

20  CH^: 
20  CHa 

19  CH, : 

20  CH,: 
20  CH, : 
20  CH,: 
19  CH, : 


CClBr 
ecu 
CBrI 
CCl,. . 
CClBr 
CBrI 
CBr,. . 
CCl,.. 

ccii 


63  \o.  00 
100— 101  {'^'"'^^ 
128-130/     2^ 

^•^       }  28 

6:^      I  (37 

128—1.30^  ^^ 

90—91   I  40 

35       \ 

100— 101 J 


65 


The  unsymmetrical  derivatives,  whether  simple  or  mixed,  are  inore 
volatile  than  the  isomeric  symmetrical  compounds,  the  difference 
between  the  boiling  points  of  the  corresponding  members  of  the  two 
series  being  always  19 — 20°,  and  the  difference  between  the  boiling 
points  of  any  two  terms  in  the  one  series  is  the  same  as  the  difference 
between  the  corresponding  two  terms  in  the  other  series.  The  sub- 
stitution of  one  haloid  for  another  produces  the  same  change  of 
boiling  point  in  both  series.  If  the  position  of  the  haloids  with 
respect  to  the  nucleus  CZZC  in  these  derivatives  exerts  great  influence 
on  their  volatility  and  determines  their  boiling  point,  this  position  is 
entirely  without  influence  on  their  relative  volatility,  which  depends 
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exclusively  on  the  nature  of  the  haloid,  that  is,  on  the  molecular 
weight. 

The  sp.  gr.  of  the  srmmetrical  derivatives  is,  as  a  rule,  higher  than 
that  of  the  corresponding  unsymmetrical  derivatives,  as  is  seen  in  the 

following  table : — 

Sp.  gr.  at  0°. 

CHCl :  CHI 2-230 

CH,:CC1I    2-140 

CHBriCHT 27o0 

CH, :  CBrI    2-560 

CHI :  CHI    3-303 

CH, :  CI.       2-942 

Precisely  similar  relations  hold  good  in  the  case  of  the  di-deriva- 
tives  of  ethane.  C.  H.  B. 

Action  of  Ethylene  Bromide  on  Ethyl  Malonate.  By  W. 
H.  Pekkin,  Jun.  {Ber.,  17,  54 — 59). — When  sodium  (9  grams)  is  dis- 
solved in  absolute  alcohol  (90 — 100  grams),  and  the  product  treated 
with  a  mixture  of  ethyl  malonate  (30  grams),  and  ethylene  bromide 
(36  grams),  ethyl  trimefhylenedicarhoxijlate  is  produced  : 

CH3. 
CNa2(COOEt)2  +  CaH.Br.  =    |       >(C00Et)2  +  2]SraBr. 

ch/ 

It  is  a  colourless  oil,  which  boils  at  206—208°  (720  mm.).  The  free 
acid  may  be  obtained  by  sapoiiifying  it  with  alkali  and  then  adding  an 
acid  ;  it  is  a  crystalline  substance,  melting  at  140 — 141°,  and  decom- 
posing slowly  at  160°  with  evolution  of  carbonic  anhydi'ide ;  it  is 
extremely  sohible  in  water,  much  more  so  than  in  ether.  Bromine 
acts  on  it  very  slowly  in  the  cold,  but  disappears  with  evolution  of 
hydrobromic  acid  when  heated.  The  silver  salt,  CoH404Ag2,  forms  a 
white  precipitate,  somewhat  soluble  in  water.  When  trimethylene- 
dicarboxylic  acid  is  heated  in  an  oil  bath  at  210°,  carbonic  anhydride 
is  abundantly  evolved,  whilst  trimethijlenemonocarhoxylic  acid, 

CH, 

I       >CH.COOH 

ch/ 

distils  over.  This  is  a  colourless  liquid,  boiling  at  188 — 190° ;  it  has 
a  slight  odour,  is  somewhat  soluble  in  water,  readily  in  ammonia. 
The  ammonium  salt  is  very  readily  soluble,  and  crystallises  in  scales  ; 
the  silver  salt,  C4H502Ag5,  forms  a  white  amorphous  sparingly  soluble 
precipitate,  and  when  heated  yields  a  readily  volatile  liquid,  which  is 
probably  the  anhydride  of  the  acid.  At  the  ordinary  temperature 
bromine  has  no  action  on  the  monocarboxylic  acid,  but  on  warming  it 
reacts  with  evolution  of  hydrobromic  acid.  A.  K.  M. 

Synthesis  of  Dihydric  Alcohols  from  Mixtures  of  Aldehydes. 

(Preliminary  Communication.)  By  W.  Fossek  (Monafsh.  Chem.,  5, 
119 — 120). — The  author  has  previously  shown  that  diisopropylethylene 
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glycol  is  formed  by  the  action  of  alcoholic  potash  on  isobataldehyde ; 
analogous  glycols  are  obtained  by  the  action  of  alcoholic  potash  on  a 
mixture  of  equal  molecular  weights  of  isobutaldehyde  and  another 
aldehyde,  or  by  the  addition  of  sodium-amalgam  to  an  alcoholic  solu- 
tion of  such  mixture.  These  glycols  are  all  crystalline,  distil  unchanged, 
are  insoluble  in  water,  alcohol,  and  ether. 

Methylisoprupylethylene  glycol,  CHMe(OH).CHPr^.OH,  prepared 
from  acetaldehyde  and  isobutaldehyde,  is  a  thick  colourless  liquid, 
solidifying  at  about  0"  to  a  compact  white  crystalline  mass.  It  boils  at 
204 — 208°,  has  a  faint  agreeable  odoui-,  and  a  burning  peppermint- 
like  taste. 

Isobnfyl-isoprojn/lethylene  glycol,  CHBu^(OH).CHPr^.OH,  obtained 
from  isovaleraldehyde  and  isobutaldehyde,  crystallises  in  long  needles, 
and  melts  at  80—81°. 

Fhenylisopropylefhylene  glycol,  CPhH(OH).CPr^H.OH,  from  benz- 
aldehyde  and  isobutaldehyde,  melts  at  81 — 82°,  is  soluble  in  benzene, 
and  has  an  agi-eeable  aromatic  odour. 

A  crystalline  product  (m.  p.  94°)  obtained  by  the  action  of  alcoholic 
potash  on  a  mixture  of  acetone  and  isobutaldehyde,  -is  also  under 
investigation.  A.  J.  G. 

Action  of  Solutions  of  Cellulose  on  Polarised  Light.  By  A. 
Levallois  (Compf.  rend.,  98,  732 — 735). — A  1  per  cent,  solution  of 
purified  cotton  in  Sfhweizei''s  ammonio-cupric  reagent,'  has  a  la3vo- 
I'otatory  power  for  the  light  which  passes  through  the  ammonio- 
cupric  liquid  of  about  — 20'^;  Comparative  experiments  on  the  action 
of  sugar  on  this  light  and  on  sodium  light  show  that  the  deviations 
observed  in  the  first  case  must  be  multiplied  by  1"85,  in  order  to 
render  them  comparable  with  those  observed  in  the  second.  The 
degree  of  rotation  is  not  strictly  proportional  to  the  amount  of  cotton 
dissolved,  but  increases  somewhat  more  slowly  than  the  concentration 
of  the  solution.  If  the  solution  is  diluted  with  water  or  with  ammonia, 
the  rotatory  power  at  first  rapidly  diminishes,  but  afterwards  a  con- 
dition of  equilibrium  is  established,  beyond  which  any  further  dilution 
lias  little  effect.  If  the  ammonio-cupric  solution  is  prepared  by  dis- 
solving precipitated  cupric  hydroxide  in  ammonia,  instead  of  metallic 
copper,  it  dissolves  a  greater  proportion  of  cellulose,  and  dilution 
with  water  produces  different  results,  the  curve  being  slightly  convex 
towards  the  axis  representing  the  deviation  of  the  polarised  ray.  For 
ihe  same  proportion  of  cellulose,  solutions  containing  increasing  pro- 
])Ortions  of  oxide  of  copper  produce  increasing  amounts  of  rotation, 
but  the  relation  between  the  two  quantities  has  not  yet  been  ascer- 
tained. 

Flax,  hemp,  filter-paper,  and  carefully  purified  tunicin  from 
Ascidin  intestinali>i,  have  the  same  rotatory  power  as  cotton,  but  hydro- 
ccllnlose  prepared  by  Gii-ard's  method  is  slightly  less  active,  the  rota- 
tion produced  by  a  1  per  cent,  solution  being  —  lO'S"*. 

C.  H.  B. 

Action  of  Phosphorous  Trichloride  on  Aldehydes.  By  W. 
FossEK  (Mouat-ih.  Cliem.,  5,  121 — 123). — By  the  action  of  phcsphorous 
tricldoride  on  propionic,  isobutyric,  isovaleric,  and  benzoic  aldehydes, 
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and  subsequent  treatment  with  water,  similar  products  are  obtained, 
from  which  an  acid  containing  phosphorus  may  be  isolated  in  each 
case.  These  acids  are  crystalline,  stable  in  air,  readily  soluble  in 
water  or  alkalis,  less  soluble  in  alcohol,  still  less  in  ether,  and  nearly 
insoluble  in  benzene.  They  do  not  volatilise  in  a  current  of  steam. 
The  aqueous  solutions  do  not  give  precipitates  with  silver  nitrate  until 
neutralised  with  ammonia,  when  white  precipitates  are  obtained, 
readilv  soluble  in  nitric  acid  and  in  ammonia ;  the  latter  solution 
does  not  yield  a  precipitate  of  silver  on  heating.  The  potassium  and 
barium  salts  are  readily  crystallisable.  The  acids  are  not  decom- 
posed by  several  hours'  boiling  with  aqueous  potash. 

The  acid,  C4H11PO4,  derived  from  isobutaldehyde,  is  granulo- 
crystalline,  and  melts  at  1G8 — 169°.  The  barium  salt  has  the 
formula  (C4H,oP04),Ba. 

The  acid  CsHisPO,,  from  isovaleraldehyde,  crystallises  in  scales, 
and  melts  at  183 — 184°.  It  is  isomeric  with  the  acid  obtained  by 
Guthrie  (this  Journal,  1856,  139)  from  amyl  alcohol  and  phosphoric 
acid. 

The  acid  from  propaldehyde  crystallises  in  scales,  and  melts  at 
158 — 160°;  that  from  benzaldehyde  is  crystalline. 

Phosphorous  trichloride  acts  so  violently  on  acetaldehyde  that  the 
products  are  carbonised.  A.  J.   G. 

Derivatives  of  Ethylic  Acetoacetate.  By  W.  Wedel  (Annalen, 
219,  71 — 119). — By  the  action  of  sodium  on  etlnjlicdibrnmoacetoacetate, 
the  author  obtained  a  brown  resinous  mass,  and  a  substance  crystal- 
lising in  yellow  prisms,  although  in  very  small  quantities  ;  it  melts  at 
133°,  is  insoluble  in  water,  but  soluble  in  hot  alcohol  with  a  strong 
blae  fluorescence.  This  substance  was  found  to  be  identical  with 
Hermann's  diethyl  quinonehydrodicarboxylate,  C12H14O6  (Abstr.,  1882, 
714),  obtained  by  the  action  of  bromine  on  diethylic  succinosuccinate. 
By  the  slow  action  of  dilute  soda  solution  and  subsequent  treat- 
ment with  hydrochloric  acid,  the  free  acid  CgHeOs  was  obtained 
in  colourless  crystals,  which  became  yellow  on  being  dried.  The  acid 
is  sparingly  soluble  in  cold,  easily  in  hot  water,  and  gives  a  deep  blue 
coloration  with  ferric  chloride.  By  acting  on  diethyl  quinonehydro- 
dicarboxylate with  acetic  chloride  at  60°  in  a  closed  tube,  a  diacetyl 
compound,  CigHi^Os,  is  formed  in  bright  culoui-less  crystals,  insoluble 
in  water,  soluble  in  ether  and  hot  alcohol,  melting  at  150°,  and  sub- 
liming at  a  higher  temperature.  It  is  decomposed  by  the  action  of 
dilute  soda  solution,  with  formation  of  quinonehj-drodicarboxylic  acid, 
CeHoAcolCOOEt),  +  4NaOH  =  2EtOH  +  2A^Na  +  C6H40,(COONa)>. 
In  a  similar  way,  by  the  action  of  acetic  chloride  on  diethylic  succino- 
succinate at  115 — 120°,  the  author  obtained  a  diacetyl  compound, 
melting  at  168^  and  subliming  at  a  higher  temperature,  but  in  other 
properties  similar  to  the  previously  mentioned  diacetyl  compound. 
On  account  of  the  ease  with  which  the  above  acetyl  compounds  are 
formed  or  decomposed  by  dilute  caustic  alkalis,  the  author  holds  that 
there  must  be  an  hydi'oxyl  group  in  diethylic  succinosuccinate,  in 
diethyl  quinonehydrodicarboxylate,  and  consequently  also  in  ethylic 
acetoacetate,  and   in   this  his   formulae  differ  from   those   given  by 
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Hermann,  and  in  the  case  of  ctliylic  aoctoacetate  from  tliat  of  Frank- 
land  and  Duppa.     He  gives  the  t'ui-muhi 

CH  :  C(OH)  .  CH  .  COOEt        CH^ .  C(OH) :  C  .  COOEt 
I  I  or    I  I 

CH  :  C(OH)  .  CH  .  COOEt        CH2 .  C(OH)  :  C  .  COOEt 

for  diethylic  snccinosuecinatc, 

CH :  C(OH) .  C  .  COOEt         CH  .  C(OH) :  C  .  COOEt 

I  II  o^   II  I 

CH :  C(OH) .  C  .  COOEt        CH  .  C(OH)  :  C  .  COOEt 

for  diethyl  quinouehydrocarboxylate,  and 

CHo  :  C(OH).CH,.COOEt  or  CH3.C(0H)  :  CH.COOEt 

for  ethylic  acetoacetate.  The  author  also  gives  various  reasons  for 
holding  that  the  hydroxyl  in  the  above  compound  has  more  the  cha- 
racter of  a  phenol  hydroxyl  than  an  alcoholic,  and  on  this  assumption 
he  endeavoui's  to  explain  the  readiness  with  which  quinol  is  obtained 
by  the  distillation  of  diethyl  quiuonehydrocarboxjlate. 

The  author  failed  to  obtain  any  results  by  the  action  of  sodium  on 
ethylic  tribromoacetoacetate.  By  acting  on  ethylic  mono- or  dlbromo- 
acetoacetate  with  sodium  alcoholate,  he  obtained  the  same  products  as 
by  the  action  of  sodium.  On  preparing  a  bromine  derivative  of  ethylic 
acetoacetate,  which  appeared  to  be  a  ptmtabromo-corapouud,  and  treat- 
ing it  with  cupiic  acetate,  he  obtained  a  salt  of  ethylic  tribromoaceto- 
acetate. (C6HfiBr:-,03)oCu,  and  he  considers  that  all  bromine  compounds 
containing  more  than  3  atoms  of  bromine  are  mixtures  of  the  tribrouio- 
componnd  and  the  perbromo-compound.  Ethylic  perbromaceto- 
acetate,  CeBrmOa,  formed  by  the  action  of  an  excess  of  bromine  on 
broniinated  ethylic  acetoacetate  for  two  days  at  60 — 80°,  is  obtained 
as  a  colourless  ciystalline  mass,  melting  at  79 — 80°.  The  copper 
derivative  of  ethylic  dibromoacetoacetate,  (C,iH-;Br203)2Cu,  crystallises 
in  needles,  is  insoluble  in  water,  soluble  spaiingly  in  cold,  but  readily 
in  hot  alcohol,  and  is  decomposed  by  bases  or  acids,  or  by  heating  to 
100°. 

By  the  action  of  bromine  on  ethylic  ethyl  acetoacetate  in  the  coM, 
broniinated  compounds  were  obtained.  Ethylic  monohromethyJaceto- 
acotate,  CJlizBrOi,  is  a  brown  .strongly  smelling  liquid,  of  sp.  gr. 
l"o54;  gives  a  violet  coloration  with  ferric  chloi-ide;  soluble  in  alcoliol 
and  ether,  but  insoluble  in  water  and  in  alcoholic  solution.  EthijUc 
dihromeUiyhicefoacefdte,  CgHjoliroOg,  is  a  yellow  fruity  smelling  liquid, 
of  sp.  gr.  1"635;  insoluble  in  water,  but  soluble  in  alcohol  and  eiher, 
and  gives  a  dark  wine-red  colour  with  ferric  chloride.  ElhijUctiihrom- 
elhiihicetoacetafp,  CbHuBi-jOj,  is  also  a  yellow  liquid,  of  sp.  gr.  1'860. 
By  further  action  with  bromine  no  definite  compounds  were  obtained, 
nor  did  the  above  yield  compounds  with  cupric  acetate.  At  100°,  the 
monobromo-compound  is  decomposed  into  elhyl  bronudc,  and  an  acid, 
CsHbO;:,  or  Ci.HieOfi,  which  the  author  calls  ethylsuccinosuceinic  acid. 

Ethiihuccinosucclniii  acid  crystallises  in  rhombic  octaliedra  ;  melts 
at  12(3  G°,  is  soluble  in  water  and  alcohol,  but  is  nearly  insoluble  in 

3  I  li 
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ether  and  benzene,  and  gives  a  elierry-red  coloration  with  ferric  chlo- 
ride. It  is  unchanged  by  boiling  with  baryta-water,  but  is  completely 
decomposed  when  heated  with  hydrochloric  acid  at  120 — 130°. 

The  barium  salt,  CiaHnOeBa  +  2H2O,  forms  very  soluble  needles; 
the  potassium  salt,  C12HUO6K2  +  H2O,  is  obtained  as  a  very  soluble 
ciystalline  mass  ;  the  ammonium  salt,  Ci2H]406(NHi)2,  forms  needles 
decomposing  at  80° ;  the  sodium  salt,  doHuOeNas  +  2H20,  is  hygro- 
scopic ;  the  calcium  salt,  CiiHuOcCa  -|-  H2O,  and  the  magnesium  salt, 
CioHiiOgMg  -f  2^H20,  are  crystalline  powders ;  the  zinc  salt, 
Ci2Hu06Zn  +  2^H20,  crystallises  in  tablets :  the  manganese  salt, 
CioHuOeMn  +  4H2O,  gives  rose-coloured  crystals  ;  and  the  lead  salt, 
CioHuOePb.  is  less  soluble.  The  copper  salt  is  reduced  to  cuprous 
oxide  by  the  action  of  acids.  The  author  failed  to  obtain  any  well 
formed  acid  salts.  The  ethyl  ether  was  obtained  in  very  small  quan- 
tities by  the  action  of  hydi-ochloric  acid  on  an  alcoholic  solution  of 
the  acid.  A.  B. 

Constitution  of  Ethylic  Acetoacetate  and  of  Benzene.     By 

A.  Geuther  {Aviialen,  219,  119 — -128). — The  author  holds  that  from 
the  results  of  Wedel's  investigation  (preceding  Abstract)  the  consti- 
tutional formula  for  ethylic  acetoacetate  must  be 

CH3.C(0H)  :  CH.COOEt, 

rather  than  CH.  '.  C(0H).CB[2.C00Et.  He  also  endeavours  to  prove 
the  correctness  of  Kckule's  constitutional  fonnula  for  benzene  from 
the  ease  with  which  diethyl  qninouehydrocarboxylate  is  formed  from 
ethylic  dibromoacetoacetate.  A.  B. 

Formation    of   Amides    from    Ammonium    Salts.      By    K 

Menschutkin  (Compt.  rend.,  98,  1049 — 1052). — The  ammoniacal  salts 
were  heated  in  bulbs  at  a  given  temperature  for  a  definite  time,  and 
the  proportion  remaining  unaltered  was  determined  by  titration  with 
standard  soda  solution,  using  phenolphthaleia  as  indicator.  The 
amides  are  formed  at  temperatures  above  100" ;  the  rate  of  formation 
increases  with  the  temperature  ;  and,  after  a  sufficient  length  of  time, 
a  maximum  limit  is  attained.  The  progress  of  the  change  is  precisely 
similar  to  that  of  etherification,  as  is  shown  by  the  following  series 
of  observations  on  the  formation  of  acetamide  from  ammonium  acetate 
at  155°  :— 

Time 1  4  8  12  24    hours 

Percentage  of  amide 

formed    50-9        78-1        80-0        SO'O        80-6 

Time 72  144  192  216  240  hours 

Percentage  of  amide 
formed  SPO        81-6        81-6        81-5        81-6 

The  initial  velocity  of  the  reaction,  i.e.,  the  proportion  of  amide 
formed  in  1  hour,  increases  rapidly  with  the  temperature,  and  depends 
also  on  the  constitution  of  the  acid.  The  amides  of  primary  acids  are 
produced  much  more  rapidly  than  the  amides  of  secondary  and  tertiary 


ORGANIC   CHEMISTRY.  837 

acids,  and  this  rule  holds  good  in  both  the  fatty  and  aromatic  series. 
In  homologous  series,  tbe  initial  velocity  dinaiui.shes  as  the  molecular 
weight  of  the  acid  increases. 

Contrary  to  the  law  observed  in  etherification,  the  maximum  limit 
to  the  formation  of  the  amides  increases  considerably  with  an  increase 
of  temperature.  Tliis  limit  is  not  affected  by  the  isomerism  of  the 
acid ;  for  butyramide  at  155°  it  is  84"13  per  cent.,  and  for  isobutyr- 
amide  it  is  8467  per  cent,  under  the  same  conditions.  For  phenyl 
acetamide  at  155°  the  limit  is  81"5  per  cent.,  but  tiae  formation  of 
benzamide  and  anisamide  take  place  so  slowly  that  the  maximum 
limit  could  not  be  ascertained.  At  125^,  the  maximum  limit  to  the 
formation  of  amides  of  the  fatty  acids  increases  with  the  molecular 
weight  of  the  acid. 

The  formation  of  the  amides  from  the  ammoniacal  salts  follows  the 
same  laws  as  etherification,  and  this  fact  that  organic  compounds,  in 
different  reactions,  follow  the  same  laws,  depending  on  their  chemical 
constitution,  is  of  very  great  importance.  C.  H.  B. 

Action  of  Chloraldehydes  on  Benzene  in  Presence  of  Alu- 
minium Chloride.  By  A.  Combes  {Compt.  rend.,  98,  678—679). — 
When  aluminium  chloride  is  added  in  successive  small  portions  to  a 
solution  of  chloral  in  a  large  excess  of  benzene,  a  somewhat  energetic 
reaction  takes  place  even  in  the  cold.  If  the  liquid  is  heated  at  70° 
for  about  an  hour  and  a  half,  washed  with  water,  and  fractionated, 
it  yields  a  viscous  colourless  liquid,  which  has  the  composition 
CPhCl2.C0H,HCl,  and  is  the  hydrochloride  of  the  aldehyde 
CPhCU.CHO.  This  compound  is  very  stable,  and  can  be  distilled  in 
a  vacuum  without  decomposition  ;  but  when  heated  under  ordinary 
pressure,  it  begins  to  boil  at  265°  and  gradually  loses  hydrochloric 
acid,  the  boiling  point  rising  to  295°.  Potash  in  the  cold  removes  all 
the  hydrochloric  acid  without  attacking  the  aldehyde,  but,  when 
heated,  benzaldehyde  and  products  free  from  chlorine  are  formed. 
The  aldeh^-de  rapidly  reduces  Fehling's  solution  and  silver  nitrate, 
and  combines,  although  with  difficulty,  with  sodium  hydrogen  sulphite. 
It  is  readily  oxidised  and  yields  the  acid  CPhCL.COUH. 

The  prolonged  action  of  aluminium  chloride  on  a  solution  of  this 
aldehyde  in  benzene  yields  carbon  and  triphenylethane,  CPha.CHa,  in 
yellowish-white  crystals  with  a  green  fiaorescence.  The  crystals 
melt  at  205°.  C.  H.  B. 

Colouring  Matters  formed  by  the  Union  of  Phenols  with 
Aromatic  Aldehydes.  By  C.  Zulkowsky  {Monahh.  Chem.,  5,  lu8 
— 11)-!). — By  the  action  of  sulphuric  acid  mixed  with  one-tliird  of  its 
weight  of  glacial  acetic  acid  on  a  mixture  of  equal  molecular  weights 
of  salicylaldehyde  and  phenol,  a  mixture  of  a  deep-red  and  a  colour- 
less substance  is  obtained,  the  latter  being  converted  into  Ihe  former 
by  oxidation  in  an  alkaline  solution.  The  red  substance  could  not  be 
obtained  in  a  pure  state;  it  is  distinguished  from  aurin  by  not  yielding 
a  blue  colouring  matter  when  boiled  with  aniline. 

If  the  phenol  be  employed  in  excess  (/i  mols.),  the  red  colouring 
matter  described  by  Liebermann  and  Schwarzer  (Abstr.,  1876,  414) 
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is  obtained.  Analysis  gives  numbers  agreeinof  better  witli  the  for- 
mula CogOjiiOs  than  with  Liebermann's  formula  C26H2206.  At  tlie  same 
time,  an  ochre-yellow  substance  was  obtained,  but  could  not  be  puri- 
fied sufficiently  for  analysis.  The  same  substances  appear  to  be 
formed  by  the  action  of  parahydi'oxybenzaldehyde  on  phenol. 

A.  J.  G. 
HipparafRn.  By  K.  Kraut  and  Y.  Schwartz  {Annalen,  223,  -lO 
— 47). — Schwartz,  who  isolated  the  so-called  "  hipparaffin"  as  a  pro- 
duct of  the  oxidation  of  hippuric  acid  by  lead  dioxide  and  sulphuric 
acid,  assigned  to  it  the  constitutional  formula  C2H4(NHBz)o,  or  ethy- 
lene-dibenzimide.  This  view  was  supported  by  the  synthetical  produc- 
tion from  ethaldehyde  and  benzamide,  of  a  substance  identical  in 
percentage  composition  with  hipparaffin,  although  differing  from  it  in 
melting  point  and  solubility  in  sulphuric  and  nitric  acids.  The 
results  of  this  paper  accord  with  those  of  Schwartz  as  regards  the 
physical  properties  of  hipparaffiu  and  its  decomposition  on  distilla- 
tion, and  the  non-formation  of  a  bromo-derivative.  It  is  also  shown 
that  hipparaffin  differs  most  markedly  in  melting  point  and  solubility 
in  alcohol  both  from  ethylidene-  and  ethylene-dibenzamide.  Further, 
ethylidene-dibenzamide  decomposes  at  130°  in  presence  of  water  into 
aldehyde  and  benzamide,  and  ethylene-benzamide,  on  addition  of 
soda,  yields  ethylenediamine  and  benzoic  acid,  but  hipparaffin  is  un- 
altered. Again,  when  ethylidene-dibenzamide  is  boiled  with  sulphuric 
acid,  it  yields  ammonia,  benzoic  acid,  and  ethaldehyde,  whilst  hip- 
pai'affin  under  the  same  conditions  yields  methaldehyde.  This  latter 
reaction  would  tend  to  show  that  hipparaffin  is  probably  methylene 
dibenzamide  ;  and  to  prove  this  conjecture,  this  compound  was  pre- 
pai-ed  synthetically  from  benzonitrile  and  methylal.  The  resultant 
substance  was  found  to  be  identical  in  chemical  and  physical  pro- 
perties with  hipparaffin,  whose  formation  from  hippuric  acid  can_be 
represented  by  the  equation  2CH2(NHB^).COOH+  40  =  CHo(NHBz)2 
-I-  3C0o  -f  2HoO.  Y.  H.  V. 

Benzoylacetic  Acid.  II.  By  A.  Baeter  and  W.  H,  Perkin, 
Jun.  (Ber.,  17,  59 — 66). — By  the  action  of  iodine  on  ethyl  sodaceto- 
acetate,  Harrow  {Annalen,  201,  145)  obtained  ethyl  diacetosuccinate ; 
by  boiling  with  dilute  sulphuric  acid,  this  is  decomposed  into  alcohol 
and  ethyl  carbopyrotritartarate,  the  latter  becoming  saponified  by  con- 
tinued boiling.  Ethyl  benzoylacetate  exhibits  a  perfectly  similar 
behaviour :  ethyl  dibenzoylsuccinate,  C22H2206,  crystallises  in  small 
colourless  prisms  melting  at  125 — 126°  ;  when  warmed  with  concen- 
trated sulphuric  acid,  it  becomes  first  olive-green  and  then  brownish- 
red  ;  it  dissolves  in  alcoholic  potash  with  a  yellow  coloration.  The 
lactonic  acid,  CisHijOg,  obtained  on  boiling  it  with  30  per  cent,  sul- 
phuric acid,  is  sparingly  soluble  in  water,  readily  in  alcohol,  ether, 
and  benzene,  and  crystallises  in  small  needles  melting  at  230°  with 
decomposition.  From  the  similarity  between  this  reaction  and  that 
described  by  Harrow  {loc.  cit.),  this  acid  may  be  assumed  to  be  car- 
bopyrotritartaric  acid,  in  which  two  phenyl-groups  replace  methyl. 
According  to  Harrow,  carbopyrotri tartaric  acid  is  a  monobasic  lactonic 
acid,  and  is  convei-ted  into  a  dibasic  acid  by  boiling  with  alkalis.    The 
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authors,  ho-wever,  have  as  yet  obtained  only  dibasic  salts  of  their 
acid,  showing  that  the  aromatic  compound  takes  up  the  elements  of 
water  with  greater  readiness;  the  calcium  salt,  CisHi.OfiCa,  and  the 
silver  salt,  CisHioOeAg.,  form  white  amorphous  precipitates.  When 
the  monolactone  is  boiled  with  acetic  anhydride  and  the  product 
poured  into  water,  the  diladone  of  dibenzoylsuccinic  acid,  Cit,Hio04, 
separates  in  colourless  scales  of  silvery  lustre.  It  melts  at  254 — 255'^ 
with  decomposition,  dissolves  sparingly  in  hot  alcohol  with  a  splendid 
violet  fluorescence.  It  is  not  attacked  by  alkaline  carbonates,  but 
alcoholic  potash  reconverts  it  into  the  original  substance. 

From  tlie  greater  instability  of  the  /3-lactones,  it  is  probable  that 
the  above  compounds  contain  7-lactone-rings,  in  which  case  they  stand 
in  a  simple  relationship  to  pulvic  acid  and  anhydride  :  — 

CO-0' 

cPh:c(cooH).CH.coPh  cph:c.c:cph 

I  I  II' 

0 CO  0 CO 

Monolacione  of  clibenzoyl-  Dilactoneof  dibenzoyl- 

succinic acid.  succinic  acid. 

The  monolactone  of  dibenzoylsuccinic  acid,  -when  heated,  behaves 
differently  from  cai'bopyrotri tartaric  acid,  this  yielding  carbonic  anhy- 
dride and  pp'otritartaric  acid;  whilst  the  former  yields  a  sublimate 
(probably  the  diketone)  insoluble  in  ammonia.  This  difference  may 
perhaps  be  accounted  for  on  the  supposition  that  carbopyrotri tartaric 
acid  contains  a  /3-lactone-ring  : — 

COMe.CH(COOH).Czz=CMe 

I  I       . 

CO— o 

"When  ethyl  benzoylacetate  is  boiled,  it  is  decomposed  with  formation 
of  dehydrobenzoylacetic  acid,  Ci^HioOi,  the  reaction  corresponding 
with  the  similar  production  of  dehydracetic  acid  from  ethyl  aceto- 
acetate:— 2C6H5.CO.CH2.COOEt  =  dsHi^Oi  +  2C2H6O.  It  crystal- 
lises from  alcohol  in  long  yellow  needles  melting  at  171 — 172°,  and  is 
also  readily  soluble  in  ether  and  chloroform.  With  cold  concen- 
trated sulphuric  acid,  it  forms  an  olive-green  solution,  which  becomes 
violet  on  warming,  and  then  exhibits  the  absorption-bands  of  indigo, 
the  colour  disappearing,  however,  on  dilution  with  water.  The  alkali 
salts  arc  readily  soluble,  whilst  the  silver  salt,  CiBHii04Ag,  forms  a 
white  flocculent  precipitate  unacted  on  by  light.  A  solution  of  the 
ammonium  salt  yields  a  blackish-^dolet  amorphous  precipitate  with 
ferrous  sulphate,  and  a  deep  scarlet-red  precipitate  with  ferric 
chloride.  By  the  action  of  sodium  amalgam,  two  crystalline  acids  are 
produced,  CisHuOa  melting  at  112°,  and  CigHuO  melting  at  about 
145 — 150°  with  decomposition.  By  the  action  of  cold  concentrated 
alcoholic  potash  on  dehydrobenzoylacetic  acid,  beuzoylacetic  acid  is 
reproduced  in  almost  theoretical  amount.  A.  K.  M. 
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Action  of  Phosphorus  Pentachloride  on  Amido-comenic 
Acid.  By  T.  Bellmann  {J.  pr.  Chem.  [2],  29,  1—22).— How  ob- 
served that  when  comenic  acid  was  boiled  with  ammonia,  it  yielded  a 
nitrogen-derivative,  which  he  considered  to  ba  an  amido-acid,  and  ' 
which  he  consequently  called  amido-comenic  acid.  Later  researches 
have  shown  it  to  be  a  monobasic  oxy-acid  containing  nitrogen  in  the 
radical  nucleus.  Ost  found  tli at  when  acted  on  by  phosphorus  penta- 
chloride, all  the  oxygen  and  nitrogen  were  replaced  by  chlorine, 
hydrochloric  acid  was  liberated,  and  hexacliloropicoline,  CeHCleN, 
was  formed.  The  author  has  studied  the  action  of  phosphorus  penta- 
chloi-ide  at  various  temperatui'es  and  in  various  proportions,  carefully 
examining  the  bye-products  formed. 

I.  Action  of  5  mols.  PGh  on  1  mol.  Anu'do-comenic  Acid  at  220 — 
250°  and  at  275°. —  After  heating,  the  mass  is  thrown  into  iced  water, 
whereupon  a  dark-coloured  oil  separates  out.  It  constitutes  the 
principal  product  of  the  reaction,  and  consists  of  a  mixture  of  penta- 
and  hexa-chloropicoline.  The  aqueous  portion  is  evaporated  until  it 
crystallises.  The  crystals,  which  consist  of  a  chlorinated  substance, 
are  separated  from  the  liquor,  dissolved  in  hot  water  and  neutralised 
with  ammonia,  in  order  to  separate  the  body  from  admixed  com.- 
pounds  by  the  difference  in  solubility  of  its  ammonium  salts.  On 
decomposing  it  with  calcium  chloride,  the  calcium  salt  is  obtained  in 
fine  white  silky  needles.  The  free  acid,  which  the  author  calls  tnono- 
chloro-y-hi/droxypicolinic  acid,  C6H4CINO3  -|-  HoO,  forms  small  colour- 
less pointed  needles,  which  are  almost  insoluble  in  cold  water,  but 
more  soluble  in  hot.  Its  aqueous  solution,  which  has  an  acid  reac- 
tion, gives  a  slightly  yellow  coloration  with  ferric  chloride.  It  yields 
a  white  precipitate  with  silver  nitrate.  The  free  acid  melts  at  224". 
It  forms  a  hydrochloride,  crystallising  in  fine  pointed  needles. 

The  normal  calcium  salt  forms  white  efflorescent  needles.  It  is  pre- 
pared by  adding  calcium  chloride  to  a  solution  containing  an  insuffi- 
cient quantity  of  ananionia  to  neutralise  it.  The  basic  calcium  salt  is 
obtained  as  a  yellowish-white  crystalline  powder  on  adding  calcium 
chloride  to  a  neutral  sol^^tion.  Monochloro-7-hydroxypicoli?iic  acid, 
when  treated  with  tin  and  hydrochloric  acid,  is  reduced  to  7-hydroxy- 
picolinic  acid,  C5H;jN(0H).C00H  -|-  H2O,  which  crystallises  in  small 
transparent  rhombic  pinakoidal  plates,  containing  1  mol.  HoO,  melting 
at  258°  :  it  differs  widely  in  crystalline  form  from  the  a-  and  /3-acids. 
The  normal  barium  salt,  (C5H,NOH.COO)2Ba,  forms  slightly  yellow 
microscopic  prisms.  The  normal  calcium  salt  crystallises  in  groups  of 
small  white  needles,  containing  4  mols.  H2O.  They  become  slightly 
red  on  standing  in  the  air. 

When  the  aqueous  mother-liquor,  which  rem.ains  after  separating 
the  monochloro-7-picolinic  acid,  is  neutralised  with  concentrated 
ammonia,  it  yields  a  mass  of  crystals  from  which  the  ammonium  salt 
of  a  new  acid  can  be  separated,  as  it  is  less  soluble  than  the  crystals  of 
ammonium  phosphate  and  chloride.  This  salt  yields  a  blue  coloration 
with  ferric  chloride.  The  author  proposes  to  call  it  temporarily 
vionochlorocyamic  acid.  It  crystallises  with  1  mol.  HoO  in  white 
silky  plates,  melting  at  186°,  and  resembling  comenic  acid.  Its  silver 
salt,  C7H7ClN02.COOAg,  forms  a  voluminous  precipitate,  which,  on 
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stirring',  becomes  powdery.  It  is  decomposed  by  boiling  with  water. 
The  barium  salt  forms  small  white  prisms,  which  become  slightly  red 
on  exposure  to  the  air. 

II.  Action  of  3  mols.  of  PCh  on  1  moj.  of  Comevic  Acid  at  200°. — 
The  principal  product  is  an  oil  consisting  of  a  mixture  of  picoline 
penta-  and  hexa-chlorides.  Mixed  with  it,  in  proportions  varying 
directly  with  the  temperature,  are  small  quantities  of  monochloro-  and 
7-hydroxy-picolinic  acid  and  chlorocyamic  acid. 

III.  Action  of  3  viols.  PCh  on  1  mol.  at  Boiling  Foint. — As  soon  as 
the  reaction  has  moderated,  the  contents  of  the  retort  are  heated 
until  no  more  hydrochloric  acid  is  evolved.  The  phosphorus  oxy- 
chloride  is  then  distilled  off  as  far  as  possible,  and  the  residue  in 
small  portions  is  thrown  into  ice-cold  water.  The  amorphous  body 
which  separates  out  is  probably  a  chloride  with  the  composition 
C3H3CI3N.COCI,  combined  with  phosphoric  acid.  On  reduction,  it 
yields  the  compound  C6H7NO2.  Ost  considers  the  latter  to  be  tlie  alde- 
hyde of  a  dihydrohydroxypyridine-carboxylic  acid,  C3H5N(OH).COH. 
However,  as  it  is  not  altered  by  sodium  amalgam,  it  cannot  be  an  alde- 
hyde, but  is  more  probably  methylhydroxypyridone,  C5H:,NO(OH).CH3. 
It  crystallises  in  large  transparent  rhombic  prisms,  with  well-formed 
basic  piuakoids.  It  forms  a  crystalline  acetyl-compound.  The  phos- 
phoric acid  compoiind  crystallises  in  small  white  warty  masses,  con- 
taining no  water  of  crystallisation ;  they  become  reddish  on  standing 
in  the  air.  The  hydrochloride  forms  long  pointed  needles,  which  are 
very  soluble  in  cold  water.  A  sodium  compound  could  not  be  ob- 
tained. The  author  failed  to  convert  the  compound  into  the  cor- 
responding acid.  Potassium  permanganate  converts  it  into  oxalic 
acid.  When  treated  with  bromine,  bromomethylhydroxypyridone  is 
obtained,  crystallising  in  small  glittering  anhydrous  plates  resem- 
bling amido-comenic  acid. 

Action  of  Hydriodic  Acid  on  ^[ethylliydro:vypyridone. — An  excess  of 
hot  fuming  hydriodic  acid  was  heated  with  methylhydroxypyridone  in 
a  sealed  tube  at  275".  Ammonium  iodide  was  found  in  the  solution. 
After  separating  the  precipitated  iodine,  the  mother-liquor  was  dis- 
tilled with  caustic  soda  into  hydrochloi'ic  acid.  Platinum  chloride 
was  then  added,  and  the  ammonium  platinochloride  removed  by  fil- 
tration. The  filtrate  yielded  crystals  of  a  new  platinochloride,  which, 
when  decomposed  with  caustic  soda,  gave  the  characteristic  smell  of 
a  pyridine  base. 

Action  of  Phosphorn.s  Pontachloride  on  Methylhydroxyjjyridonc. — 
When  methylhydroxypyridone  is  heated  with  phosphorus  penta- 
chloride  at  200"^  in  the  I'atio  of  1  to  5 — adding  phosphorus  oxychloride 
— hexachloropicoline,  melting  at  (50^,  and  monochloro-7-hydroxypico- 
linic  acid,  melting  at  224'^,  are  formed.  J.   I.  W. 

Vulpic  Acid.  By  A.  Spiegel  (Annalen,  219,  1— 5G). — In  this 
paper,  a  detailed  account  is  given  of  the  direct  derivatives,  the 
products  of  the  reduction  and  of  oxidation  of  pulvinic  acid,  and  of  oxy- 
tolylic  acid,  and  of  the  constitutional  formulae  of  pulvic  and  vulpic 
acids  (Abstrs.,  1881,  97,  173,  1036;  1882,  107G).  A.  B. 
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Naphthalene  Derivatives.  By  I.  Guareschi  {Annalen,  222, 
262 — 300). — Besides  the  dihromonaplithalene  melting  at  81°,  described 
by  Glaser,  and  that  melting  at  61°  of  .Jolin,  the  author  has  obtained 
isomerides  melting  at  67"5 — 68°  and  130 — -131 '5°.  Dihromonaplitha- 
lene melting  at  81 — 82°  boils  with  slight  decomposition  at  310°  ;  at 
56°,  1  part  dissolves  in  16'5  parts  alcohol.  On  oxidation  with  nitric 
acid,  it  yields  dibromophfchalic  acid,  monobromomononiti'ophthalic 
acid,  and  a  mixture  of  dibromonitronaphthalenes ;  and  with  chromic 
acid  ia  acetic  acid  solution,  dibromoiiaphthaquinone  and  dibromo- 
plithalide.  From  these  reactions,  the  author  considers  the  constitu- 
tional formula  of  this  dibromo-compound  to  be  [Br :  Br  =  1  :  4]. 

Lihromonaphthalene,  melting  at  130 — 131  "5°,  boils  also  with  some 
decomposition  at  325'5°  ;  at  56°,  1  part  dissolves  in  50  parts  alcohol.  No 
dibromonaphthaquinone  could  be  obtained  from  this  isomeride.  With 
nitric  acid,  it  yields  a  monobromonitrophthalic  acid  and  other  pro- 
ducts. Jolin  obtained  this  dibromo-compound  by  acting  on  a-dinitro- 
iiaphthalene  with  pliosphorus  pentabromide,  and  as  this  a-derivative 
contains  a  nitro-group  in  each  ring,  probably  this  dihromonaplithalene 
has  a  similar  constitutional  formula.  DibromonapJithalerie  tetrnhromide 
can  be  obtained  from  the  first-mentioned  dibromo-compound  (m.  p.  81 
— 82°),  but  could  not  be  obtained  from  that  melting  at  130 — 13r5°.  I)i- 
hromopldlialic  acid,  C6H>Br2(COOH)2,  obtained  as  mentioned  above,  is 
a  vphite  crystalline  powder,  soluble  in  hot  water  and  in  alcohol,  and 
melting  at  about  135°.  The  sodium  salt  is  precipitated  by  a  mixture 
of  alcohol  and  ether  in  bright  anhydrous  laminae,  and  is  very  soluble 
in  water.  The  anhydride,  CoH2Bro(CO)30,  obtained  by  heating  the 
acid,  melts  at  207*5 — 208°,  and  sublimes  in  beautiful  iridescent  needles ; 
when  slowly  heated  with  sulphuric  acid  and  benzene,  it  gives  a  violet- 
purple  colour. 

Dibj-omonaphthaquinone,  CinH4Br202,  is  insoluble  in  water  ;  at  16°, 
1  part  dissolves  in  290 — 300  parts  alcohol.  It  crystallises  in  gold- 
yellow  needles  melting  at  171 — 173°,  and  distils  in  steam.  It  is 
isomeric  with  that  (melting  at  149"5°)  obtained  by  Diehl  and  Merz 
(Ber.,  11,  1064).  Dibromophthalide,  C8H4Br202,  crystallises  from  hot 
alcohol  in  white  prismatic  needles  melting  at  188 — 189°. 

By  the  action  of  bromine  on  nitronaphthalene  melting  at  59°,  the 
author  obtained  monobromonitronaphthalene,  dibromonaphthalene,  and 
two  tetrabromides  of  nitronaphthalene,  which  are  always  formed  even 
when  little  bromine  is  used.  DibromonitronaphtJialene,  CinH5Br2.N02, 
is  formed  in  small  quantities,  and  crystallises  from  alcohol  in  small 
yellow  needles  melting  at  96'5 — 98°.  oc-Nitronaphthalenetetrahromide, 
CioH7.N02,Br4,  is  sparingly  soluble  in  alcohol  (at  15°,  0'26  part  dis- 
solves in  100  parts  alcohol),  and  crystallises  in  groups  of  colourless 
needles  melting  at  131°  ;  when  heated  to  135 — 137°,  it  gives  off 
bromine  and  hydrobromic  acid,  and  yields  bromonitronaphthalene  and 
in  part  the  /3-isomeride  melting  at  142 — 143'5°.  By  prolonged  boil- 
ino-  with  alcohol,  it  yields  a  7- isomeride  melting  at  172 — 173°  ;  this  is 
also  formed  along  w^ith  the  a-derivative  in  the  original  reaction.  At 
the  melting  point,  the  7-isomeride  decomposes  with  evolution  of 
bi'omine  and  hydrobromic  acid,  and  formation  of  bromonitron aphtha^ 
lene,   CioHv.NO.^Brj   =    CoHeBr.NOj   +   HBr   -|-   Bra.       Bromonitro- 
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napJifJialenp,  CioHeBr.jSTOj,  obtained  by  the  direct  action  of  bromine 
on  nitronaphthalene,  and  by  the  decomposition  of  nitronaphthalene 
tetrabromide,  crystallises  from  alcohol  in  yellow  needles  which  melt 
at  122'5°,  and  are  soluble  in  ether,  benzene,  acetic  acid,  and  chloro- 
form. In  cold  alcohol,  I  part  is  soluble  in  297  parts.  By  oxidation 
with  potassium  permanganate,  it  is  converted  into  monobromoplithalic 
acid,  C6H3Br(COOH)..,  which,  crystallises  in  small  white  prismatic 
needles  melting  at  174 — 176° ;  it  is  soluble  in  water,  alcohol,  and  ether, 
but  insoluble  in  chloroform,  and  yields  an  anhydride.  The  barium, 
lead,  and  silver  salts  are  nearly  insoluble.  The  anhydride  crystallises 
in  colourless  needles  which  melt  at  132°;  with  sulphuric  acid  and 
benzene,  it  yields  a  purple- violet  colouring  matter,  probably  a  bromo- 
phtlialein.  This  monobromophthalic  acid  is  probably  isomeric  with 
that  obtained  by  Faust  (m.  p.  138 — 140°),  by  the  direct  action  of 
bromine  on  phthalic  acid  (Annalen,  160,  62),  and  identical  with 
Smith's  (Jahresb.,  1879,  143)  melting  at  125°,  as  the  author  has 
observed  that  even  traces  of  impurity  Avill  lower  the  melting  point 
5°  or  6°. 

Nitrobromonaphthalene,  melting  at  122*5°,  on  reduction,  yields 
amidobromonaphthalene  melting  and  subliming  at  63—64°.  It  crys- 
tallises in  fine  plates,  sparingly  soluble  in  boiling  water,  easily  in 
alcohol,  ether,  benzene,  and  chloroform  ;  it  becomes  i"ed  on  exposure  to 
light,  and  behaves  towards  ferric  chloride,  silver  niti'ate,  &c.,  as  an 
amidonaphthaleue.  The  hydrochloride  crystallises  in  plates,  spar- 
ingly soluble  in  cold  water,  and  still  less  in  hydrochloric  acid  solution. 
By  oxidation  with  potassium  permanganate,  it  yields  the  above- 
described  bromophthalic  acid.  An  isomeric  amidobromonaphthalene 
was  also  prepared  from  John's  mononitrobromonaphthalene  melting 
at  85°  as  an  oil  soluble  in  alcohol  and  ether,  but  not  crystallising 
therefrom.  A.  B. 

Resin  Essences  and  Oils.  By  A.  Rexakd  (Ann.  Chim.  PJdjs.  [6], 
1,  223 — 255). — The  products  of  the  fractional  distillation  of  resin  or 
colophony  are  separated  into  two  classes,  viz.,  the  more  volatile  portions 
collectively  known  by  the  commercial  name  of  the  essences,  and  the 
oi's  whose  boiling  points  are  near  3n0'^.  By  the  distillation  of  large 
quantities  of  resin,  the  author  has  separated  the  former  class  into  the 
following  constituents  : — 

IlijJrocarhons. 

B.p. 

Pentane,  CsH.o 35—38° 

Amylene,  CsHm 35 — 40 

Hexane,  C6H,4   64 — 66 

Hexvlene,  CeH.j    67—70 

Toluene  hexahydride,  C^Hu    95—98 

Toluene  tetrahydride,  C7H10    103 — 105 

Toluene,  CH^    " Ill 

Xylene  hexahydride,  ChH,c 120-123° 

Xylene  tetrahydride,  CsHu 128—130 

Xylene,  CbHio    136 
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Hydrocarbons. 

B.p. 

Cumene  hexahydride,  C9H18 147 — loO 

Cumene  tetrahydride,  CgHis    155  ? 

Cumene,  CgHis 151 

(1)  Terebenthene,  CoHis    154—157 

(2)  Terebentheue,  C,oH,6    171—173 

Cymene  hexahydride,  CioHo,, 171 — 173 

CVmene,  CoHu 175—178 

Metapropyl-ethylbenzene,  CuHie    . .  193 — 195 

Dioctene,  CieHog    260 

Aldehydes. 

Isobutaldehyde 60 — 62 

Valeraldehf  de 96—98 

Acids. 

Isobutyric  acid 153 — 1 55 

Valeric  acid 173 — 175 

Of  these  compounds  the  hexa-  and  tetra-hydrides  of  toluene,  xylene, 
cumene,  and  cymene  only  need  be  specially  noticed.  The  former  or 
hexahydrides  are  probably  identical  with  the  hydrocarbons  obtained 
by  Beilstein  and  Kurbatow,  and  by  Schiitzenber^er,  from  the  Cau- 
casian petroleums  ;  they  are  polymeric  with  the  oletine  series.  Toluene 
hexahydride,  C7Hi4,  boils  at  95 — 98°,  sp.  gr.  =  0'742  ;  it  is  soluble  in 
alcohol  and  ether,  and  is  not  acted  on  by  hydrochloric  acid ;  with 
nitric  and  sulphuric  acids,  it  does  not  furnish  nitro-  or  sulphouic  acid 
derivatives ;  by  concentrated  nitric  acid,  it  is  converted  into  oxalic 
acid.  Cumene  hexahydride  boiling  at  147 — 150°,  and  cymene  hexa- 
hydride boiling  at  171 — 173°,  are  identical  in  chemical  properties 
with  the  above  hydrocarbon. 

Toluene  tetrahydride,  C7Hi2,  boils  at  103 — 105°,  sp.  gr.  =  0"737  ;  it 
rapidly  absorbs  oxygen,  and  is  soluble  in  alcohol  and  ether.  By  the 
action  of  bromine  under  various  conditions  it  is  converted  into  two 
hexabromo-,  CTHeBre,  and  one  dibromo-derivative,  C7HioBr2.  The 
first  forms  crystals  which  melt  at  134",  and  at  a  rather  higher  tem- 
perature decompose  with  evolution  of  hydrobromic  acid  :  its  iso- 
meride  decomposes  at  about  150"  ;  the  dibromide  forms  white,  very 
unstable  crystals.  On  leaving  toluene  tetrahydride  in  contact  with 
water  for  some  time,  there  are  formed  long  white  crystals  of  a  dihy- 
di-ate,  C7Hio,2H20,  identical  with  the  colophene  hydrate  obtained  by 
Tichboriie  and  Anderson.  On  treatment  with  sulphuric  acid,  two 
isomeric  polymerides  of  the  formula  CuHo^  are  formed,  the  one  a  pale 
yellow  oil,  readily  oxidised,  and  the  other,  a  colourless  oil,  unaltered 
by  the  air.  Xylene  tetrahydride,  ChHu,  boils  at  129 — 132°,  sp.  gr.  := 
0'8158,  forms  a  tribromo-  and  dibromo-derivative,  of  which  the 
former,  CgHnBrs,  is  an  orange  colour,  the  latter,  a  colourless  oil ;  they 
ai'e  both  readily  decomposed  with  evolution  of  hydrobromic  acid.     By 
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sulphuric  acid,  the  hydrocarbon  yields  a  polYmeride,  CibHos,  a  yellow- 
oil,  readily  oxidised  in  contact  with  air.  Cumene  tetrahydride  was 
obtained  only  in  small  quantities. 

In  their  chemical  properties,  the  terpenes  resembled  ordinary  tere- 
benthene,  they  are  both  Itevorotatory.  The  observations  of  Kelbe 
(Abstr.,  1882,  711)  on  the  cymene  and  isobutyric  and  valeric  alde- 
hydes and  acids,  are  confirmed  in  detail. 

The  resin  oils  seem  to  consist  principally  of  more  or  less  readily 
oxidised  hydrocarbons,  probably  polymeric  with  the  known  hydro- 
carbons of  generic  formula,  C„H2h_2.  On  treatment  with  sulphuric 
acid,  they  are  separated  into  two  distinct  portions,  one  iuscluble  in 
the  acid,  not  readily  oxidised  by  air  ;  the  other  soluble  in  the  acid 
and  rapidly  converted  into  resins  by  absorption  of  oxygen. 

V.  H.  V. 

A  Glucoside  from  Boldoa  Fragrans.  By  P.  Chapoteaut 
(L'onrpf.  n-niJ.,  98,  1052 — lUooJ. — The  leaves  of  Boldoa  fragrans  are 
n-eated  with  boiling  alcohol,  the  solution  evaporated  to  dryness,  and 
the  residue  extracted  with  very  dilute  hydrochloric  acid  in  order  to 
remove  the  alkaloid  described  by  Bourgoin  and  Yerne.  The  liquid, 
freed  from  the  gi"eater  part  of  the  mucilaginous  matter,  is  then 
treated  with  ether  or  chloroform,  and  this  ethereal  or  chloroform 
solution,  on  evaporation,  leaves  a  transparent  amber-coloured  syrup 
with  an  aromatic  taste  and  smell.  This  substance,  which  exists  in  the 
leaves  to  the  extent  of  0'3  per  cent.,  has  the  composition  Ci.oHsoOs, 
and  can  be  distilled  in  a  current  of  steam,  but  cannot  be  distilled 
without  decomposition  in  a  vacuum  or  in  a  current  of  hydrogen. 
When  heated  with  very  dilute  hydrochloric  acid,  it  yields  glucose, 
methyl  chloride,  and  a  syrupy  substance  of  the  composition  Ci9H:;603, 
wliich  dissolves  in  alcohol  and  benzene,  but  is  insoluble  in  water.  If 
tlie  benzene  solution  is  treated  with  sodium,  hydrogen  is  evolved;  and 
if  the  sodium-derivative  thus  formed  is  treated  with  alcoholic  iodides, 
methyl-  or  ethyl-derivatives  can  be  obtained.  The  substance,  C30H52O8, 
is  therefore  a  glucoside  or,  rather,  an  ether  in  which  glucose  plays 
the  part  of  an  acid.  The  constitution  of  the  alcoholic  constituent  has 
not  yet  been  ascertained. 

When  the  glucoside  is  injected  under  the  skin  of  a  guinea-pig,  or 
taken  into  the  stomach  of  a  dog,  it  produces  a  quiet  sleep  of  longer  or 
shorter  duration.  If  injected  into  the  blood  of  the  dog,  it  excites  and 
increases  the  secretory  functions,  especially  the  secretion  and  excre- 
tion of  bile,  saliva,  and  urine.  C.  H.  B. 

Picrotoxin.  By  E.  Schmidt  (Annalen,  222,  313— 352).— The 
trreater  part  of  this  paper  has  already  appeared  (Abstr.,  1881,  740). 
The  author  still  considers  that  picrotoxin  is  a  chemical  compound  of 
])icrotoxinin  and  picrotin,  contrary  to  the  opinion  of  Bai-th  and 
Kretschy  (Abstr.,  1881,  28G)  that  it  is  a  mixture  of  these  two  sub- 
stances. He  gives  as  the  formula  for  picrotoxin,  CioHsjOis;  for 
picrotoxinin,  CisHigOe  +  HjO  ;  and  for  picrotin,  CjsHi^Ot.  By  the 
action  of  benzoic  chloride  on  picrotoxinin  he  obtained  picrotoxinin- 
benzoic   anhydride,    (Ci5Hic06)2,Bz,0,    melting  at    237 — 238^,    nearly 
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insoluble  in  water,  but  soluble  in  hot  alcohol,  and  crystallising  in 
colourless  needles.  By  acting  in  a  similar  -way  on  picrotin,  he 
obtained  benzopicrotin,  CisHijOe-BzO,  melting  at  245°,  and  crystal- 
lising from  alcohol  in  colourless  needles.  A.  B. 

Picrotoxin.  By  L.  Barth  and  M.  Kretscht  (Monatsh.  Chem.,  5, 
55 — 71). — A  criticism  of  the  work  of  Schmidt  on  picrotoxin  (pre- 
cedino-  Abstract).  The  authoi^s  adhere  to  their  view  that  picrotoxin  is 
a  mixture  of  picrotoxinin  and  picrotoxin  or  picrotin,  and  that  the 
formula  of  tiie  latter  substance  is  C20H30O12.  A.  J.   G. 

Morin.  Bv  R.  Bexedikt  and  K.  ITazura  (Monatsh.  Chem.,  5, 
63 — 64). — By  treating  morin,  suspended  in  glacial  acetic  acid,  with 
nitric  acid,  there  are  obtained  oxalic  acid,  some  amorphous  products, 
a  small  quantity  of  a  nitro-derivative,  and  resorcylic  acid.  The 
amount  of  the  last  acid  was  IH  per  cent,  of  the  morin  em.ployed. 
According  to  Hlasiwetz  and  Pfaundler  (/.  pr.  Chem.,  94,  Qb),  morin 
is  readily  reduced  by  sodium-amalgam,  yielding  phorogluciuol  only : 
as  it  is  very  unlikely  that  that  portion  of  the  morin  molecule  which 
yields  resorcylic  acid  on  oxidation  would  yield  phloroglucinol  on 
reduction,  it  seems  probable  that  some  other  reduction  product  has 
been  overlooked.  A.  J.  G. 

Quercetin  and  its  Derivatives.  By  J.  Herzig  {Monatsh.  Chem., 
5,  7'2 — 93). — The  constitution  of  quercetin  is  still  uncertain.  Hla.siwetz 
and  Pfaundler  (./.  pr.  Chem.,  94,  65)  have  shown  that  on  fusing  it  with 
potash,  phlorglucinol  and  protocatechuic  acid  are  obtained  as  end- 
products,  and  what  is  much  more  important,  that  by  reduction  with 
sedium-amalgara,  phorogluciuol  and  protocatechuic  alcohol  are  formed. 
Liebermann  and  Hamburger  have  shown  quercetin  to  have  the  for- 
mula C24H16O11,  and  have  described  a  diacetyl  and  a  disodium  deriva- 
tive from  which  they  draw  the  conclusion  that  only  two  hydroxyl 
groups  are  present  (Abstr,,  1879,  944').  Quercetin  crystallises  with 
3  mols.  of  water.  When  heated  at  140—150°  with  concentrated 
hydrochloric  acid,  it  does  not  yield  methyl  or  ethyl  chloride ; 
heated  with  hydrochloric  acid  and  alcohol,  it  does  not  yield  an  ethyl 
salt. 

Hexefhijlquerceti}) ,  CoiHioEtsOn,  is  prepared  by  dissolving  1  mole- 
cular proportion  of  quercetin  in  4 — 5  of  alcoholic  potash,  and  then 
heating  with  the  corresponding  amount  of  ethyl  iodide  in  a  sealed 
tube  at  100°  for  12  hours.  It  crystallises  in  loug  yellow  needles, 
melts  at  120 — 122''  (uncorr.),  and  is  sparingly  soluble  in  cold  alcohol. 
The  yield  only  cori'esponded  to  about  50 — 55  per  cent,  of  the  querce- 
tin employed.  With  potash,  it  forms  a  very  unstable  compound  in- 
soluble in  alcohol,  decomposed  on  washing  with  alcohol  or  water.  On 
heating  hexethylquercetin  (1  part)  with  alcoholic  potash  (5 — 6  parts) 
in  sealed  tubes  at  140—150°,  a  very  complete  decomposition  is  effected, 
the  main  product  of  the  reaction  (53 — 57  per  cent.)  being  diethylpro- 
tocatechuic  acid,  the  identity  of  which  with  Kolle's  acid  (this  Journal, 
1871,  830)  was  proved  by  a  comparison  of  the  acid  and  its  salts,  and 
finally  by  the  preparation  of   ethylic  dieth^jljirotocatechuate  (m.  p.  56^) 
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from  both  acids.  The  amount  of  diethyl  protocatechuic  acid  obtained 
is  nearly  equal  to  that  required  on  the  assumption  that  1  mol.  hex- 
ethylquerc-etin  yields  2  mols.  of  the  acid. 

Uexamethylqitercetin,  C24H,nMe60n,  prepared  in  a  manner  similar  to 
the  ethyl  salt,  crystallises  in  long  golden  needles,  melts  at  156—157° 
(uncorr.),  and  when  heated  with  excess  of  alcoholic  potash  yields 
dimethylpi'otocatechuic  acid.  On  heating  hexamethylquercetin  with 
8 — 10  parts  of  acetic  anhydride  and  sodium  acetate  for  3 — 4  hours, 
diacefylhexamefh7jlquercetiii,  CojHgMesAcoOn,  is  obtained,  crystallising 
in  silvery-white  needles,  melting  at  167 — 169,  and  sparingly  soluble  ia 
cold  absolute  alcohol.  On  saponitication  with  baryta,  it  again  yields 
hexamethylquercetin. 

The  author  endeavoured  to  prepare  the  diacetylquercetin  (m.  p. 
196 — 198)°  described  by  Liebermann  and  Hamburger  (loc.  cit.),  but 
found  the  product  to  be  odacetylquercetin,  C24H>,Ac80ii ;  this  melts  at 
189 — 191°,  but  otherwise  exhibits  properties  identical  with  those  of 
the  substance  they  described. 

The  author  considei's  that  these  results  show  quercetin  to  contain 
at  least  six  hydroxyl-groups,  and  also  that  two  protocatechuic  acid 
residues  must  exist  preformed  in  it.  A.  J.  G. 

Contributions  to  the  Histochemistry  of  Plants.  By  A.  Rossol 
(Monatsk.  C/iem.,  5,  94 — 107). — 1.  Hdichrysin  is  a  yellow  pigment 
contained  in  the  involucral  bracts  of  Helichrysnm  hracteatum,  H.  are- 
narium,  H.  fcefidum,  H.  hehelepsis,  and  Sfatice  Bonduplli.  In  the  vou no- 
bracts,  it  occurs  in  the  homogeneous  protoplasmic  cell  contents,  whilst 
in  the  old  bracts  it  is  found  in  the  cell  membranes  only.  To  obtain  it 
the  flowers  are  extracted  with  strong  alcohol,  the  solution  evaporated 
to  dryness,  the  residue  treated  with  water,  and  the  aqueous  solution 
evaporated  to  diyness  at  a  low  temperature.  The  residue  whs  ex- 
tracted with  absolute  alcohol,  the  solution,  after  dilution  with  water 
precipitated  with  lead  acetate,  the  red  precipitate  well  washed,  sus- 
pended in  water  and  decomposed  by  hydrogen  sulphide ;  the  filtrate 
on  evaporation  at  40 — 50°  yields  helichrysin  as  an  amorphous,  lustrous 
dark-yellow  mass.  It  is  sparingly  soluble  in  cold,  readily  soluble  in 
boiling  water,  in  alcohol,  ether,  and  acetic,  oxalic  and  tartaric  acids, 
insoluble  in  benzene,  chloroform,  and  carbon  bisulphide.  The  alcoholic 
solution  has  a  neutral  reaction,  and  is  of  a  fine  golden-yellow  colour; 
addition  of  either  mineral  acids  or  alkalis  changes  the  colour  to 
purple-red,  the  yellow  tint  being  restored  on  neutralisation.  In  alka- 
line solution,  it  is  readily  reduced  by  sodium  amalgam  or  sulphurous 
acid. 

II.  The  orange-red  colouring  matter  of  the  fungi  Peziza  anranfia 
and  P.  convexula  occurs  in  union  with  an  oily  substance  dissolved  in 
the  plasma  of  the  paraphyses.  It  dissolves  readily  in  alcohol  and 
ether,  sparingly  in  benzene;  the  colour  is  not  altered  by  alkalis  or 
organic  acids,  is  changed  to  light  green  by  nitric  acid,  and  is  destroyed 
by  hydi'ochloric  acid. 

III.  Using  the  colour  test  with  sulphuric  acid  as  a  means  of  detect- 
ing the  position  of  saponin  in  the  micro.scopic  examination  of  sections 
of   the   roots  of  Saponaria  afficinalis  and   G-ypsojjhila  struthiuni,   the 


848  ABSTRACTS  OF  CHEMICAL  PAPERS. 

author  finds  that  it  occurs  dissolved  in  the  contents  of  all  the  cells  of 
the  parenchyma  of  the  cuticular  layer,  of  the  medullary  rays  and  of 
the  wood  parenchym  and  in  the  parenchyma  cells  of  the  cuticular 
layer  of  the  roots  of  Quillaia  saponaria.  On  drying  the  plants,  it 
separates  in  minute  amorphous  masses. 

IV.  In  the  fruits  of  Sfrychnos  nux  vomica  and  S.  potatorum,  strych- 
nine is  found  to  occur  in  solution  in  the  oil  drops  suspended  in  the 
cells  of  the  endosperm.  A.  J.   G. 

Chlorophyll ;  a  Compound  of  Iron  with  Glucoside.     By  A. 

B.  Griffiths  {Chem.  Neics,  49,  237). — Arguing  from  the  results 
published  on  the  probability  of  chlorophyll  being  a  glucoside  (Schunck, 
ProG.  Boy.  Sue,  36,  183),  and  from  the  presence  of  ferrous  sulphate 
in  plant  cells  (Abstr.,  1883,  195),  and  also  from  the  production  of  a 
blue  colour  when  Schunck's  chlorophyll  (loe.  cit.)  is  mixed  with  potas- 
sium ferricyanide,  it  is  suggested  that  the  function  of  ferrous  sulphate 
in  the  plant  is  to  supply  iron  to  the  colourless  glucosides  (leuko- 
plastids),  and.  so  convert  them  into  green  glucosides  (chlorophyll), 
whilst  the  sulphur  acts  as  food  to  the  protoplasm ;  this  would  make 
chlorophyll  a  compound  of  iron  with  a  glucoside.  It  is  shown  that 
green  chlorophyll  is  never  found  in  plants  grown  on  soils  free  from 
iron :  moreover,  the  author  has  grown  plants  to  maturity  in  solutions 
containing  all  inorganic  salts  necessary  for  plant  life,  all  the  sulphur 
in  solution  being  as  ferrous  sulphate.  D.  A.  L. 

Bark  of  "  Bois  Piquant."  By  E.  Heckel  and  F.  Sghlagdenhadffen 
(Coiiipt.  rend.,  98,  990 — 998). — The  bark  examined  was  the  variety- 
peculiar  to  Guiana,  and  agreed  exactly  with  Guibout's  description  of 
Zanthoxrjluyn  caribceum.  Its  anatomical  structure  is  entirely  different 
from  that  of  angustura  bark,  which  it  resembles  in  external  appear- 
ance. When  macerated  with  Avater,  it  yields  a  bitter,  slightly  acid, 
yellow  solution,  which  turns  brown  with  ferric  chloride,  and  yields  an. 
abundant  yellow  precipitate  with  mercuric  chloride,  stannous  chloride, 
tannin,  picric  acid,  double  iodides,  or  phosphomolybdic  acid,  but  gives 
only  a  slight  turbidity  with  lead  acetate.  Nitric  acid  produces  a  deep 
red  colour.  When  extracted  with  light  petroleum,  the  bark  yields  a 
considerable  quantity  of  chlorophyll,  fat,  and  wax,,  together  with  a 
crystalline  substance  which  can  also  be  extracted  by  alcohol.  This 
substance  forms  colourless  needles  of  the  composition  C12H24O,  which 
melt  at  285°,  and  give  no  coloration  with  nitric,  sulphuric,  or  hydro- 
chloric acid. 

If  the  alcoholic  extract,  after  separation  of  these  crystals,  is  diluted 
with  water,  mixed  with  lime,  evaporated  to  dryness,  and  the  residue 
extracted  with  boiling  alcohol,  a  second  crystalline  substance  is  ob- 
tained which  resembles  the  vegetable  alkaloids  in  its  general  proper- 
ties. It  exists  in  the  bark  only  in  very  small  quantities.  With  nitric 
acid,  it  gives  a  deep-red  coloration,  but  if  the  liquid  is  evaporated  on 
a  water-bath  and  mixed  with  stannous  chloride,  no  violet  colour  is 
produced.  Sulphuric  and  hydrochloric  acid  have  no  action  on  it,  but 
sulphuric  acid  and  potassium  dichromate,  manganese  dioxide,  or  lead 
dioxide,  produce  a  violet  coloi'ation  similar  to  that  produced  by  strych- 
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nine  mixed  with  a  little  selenium.  An  alcoholic  solution  of  bromine 
also  produces  a  deep  blue  coloration  which  persists  for  a  long  time. 
5  mgrms.  of  this  alkaloid  injected  in  aqueous  solution  beneath  the 
skin  of  a  frog,  produce  rapid  general  paralysis,  followed  by  death  in 
about  half  an  hour,  and  similar  effects  are  observed  with  rabbits  and 
guinea-pigs. 

A  nitrogenous  resinous  substance,  soluble  in  water,  was  also  ob- 
tained from  the  bark.  It  has  the  general  properties  of  the  alkaloids, 
and  in  its  physiological  action  very  closely  resembles  the  crystalline 
alkaloid  just  described,  although  it  differs  from  it  in  physical  pro- 
perties. None  of  the  so-called  xanthopicrite  could  be  obtained  from 
the  bark.  C.  H.  B. 

Decomposition  Products  of  Albumin.  By  W.  Ku'hne  and  E. 
H.  Chittexden  {Zeits.  f.  Biol.,  19,  159— 208).— Kiihne  from  his 
former  researches  regards  the  albumin  molecule  as  composed  of  two 
groups  (antialbumid  and  hemialbumin)  preformed  in  it,  which  are 
converted  into  their  corresponding  peptones  by  the  action  of  pepsin. 
Antialburaose  and  hemialbumose  are  the  intermediate  bodies  between 
albumin  and  peptone,  both  being  produced  by  the  action  of  pepsin,  as 
well  as  by  weak  acid.  The  two  peptones  are  distinguished  by  their 
behaviour  under  the  influence  of  trypsin.  Hemipeptone  is  converted 
into  leucine  and  tyrosine,  only  a  small  qiiantity  of  peptone  remaining 
unchanged,  whilst  antipeptone  on  the  other  hand  is  unaltered  even 
after  long-continued  digestion.  The  authors  give  an  exact  description 
of  the  behaviour  and  general  properties  of  these  different  bodies 
obtained  from  egg-albumin,  serum-albumin,  syntonin,  and  fibrin. 
The  following  table  gives  the  mean  of  many  analyses  of  the  chief 
bodies: — 

Aniialbumid.      Antipeptone.      Hemialbumose.  Hemipeptone. 

C 53-79  49-87  50-96  49-38 

H 7-08  6-89  6-85  6-81 

N 14-55  15-21  15-88  15-07 

0  '.;!".;■.■.'.  j^^"^^  '^^'^'^  {24-86  27-64 

Antialbumid  is  best  obtained  from  coagulated  egg-albiimin  by  heat- 
ing for  a  long  time  in  0-5  per  cent.  H2SO4,  washing  the  undissolved 
residue  with  water,  digesting  with  pepsin,  which  however  does  not 
dissolve  it,  but  converts  it  into  a  substance  of  jelly-like  consistency, 
finally  digesting  with  trypsin  in  an  alkaline  medium.  Antipeptone 
may  be  obtained  from  the  solution  by  precipitation  with  alcohol.  No 
leucine  or  tyrosine  was  formed  by  long  digestion  of  the  antipeptone. 
Antialbumose  can  only  be  obtained  by  a  process  of  fractional  peptic 
digestion,  and  when  digested  tryptically,  forms  antipeptone  only. 

Hemialbumose  and  hemipeptone  are  best  obtained  by  acting  on 
coagulated  egg-albamin  for  a  short  time  with  a  peptic  fluid.  The 
solution  thus  obtained  is  neutralised,  the  precipitate  filtered  off,  the 
filtrate  evaporated  down  to  a  small  bulk  and  precipitated  with  alcohol. 
The  hemialbumose  and  hemipeptone  are  separated  by  extracting  the 
pej)tone  with  cold  water. 

YOL.  xr.vi.  3  m 
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The  authors  give  full  details  for  preparing  these  bodies  from 
serura-albumin  and  fibrin.  Digesting  fibrin  tryptically  for  a  short  time 
is  another  good  way  of  obtaining  antialbumid.  Hrmialbumose  like 
hemipeptone  on  digestion  furnishes  leucin  and  tyrosin. 

J.  P.  L. 


Physiological    Chemistry. 


Influence    of   Potassium    Bromide    on    Nutrition.      By  B, 

ScHDLZE  (Zeits.  f.  Biol.,  19,  301 — 312). — More  or  less  accurate  ex- 
periments have  been  made  with  the  same  view  as  the  author's  with 
morphine,  quinine,  digitalis,  iodine,  mercury,  arsenic  compounds, 
phosphorus,  &c.  Of  the  halogens,  chlorine  and  iodine  alone  have 
been  experimented  with,  the  former  as  a  Bodium  salt,  the  latter  as 
hydriodic  acid.  Chloride  of  sodium  produces  a  diuretic  action,  as 
well  as  an  increase  in  the  decomposition  of  albumin  and  a  concomitant 
increase  of  nitrogen  in  the  foi'm  of  nrea.  Hydriodic  acid  on  the 
other  hand  has  no  decided  influence  on  the  decomposition  of  albumin. 
The  potash  and  soda  salts  have  not  been  experimented  with ;  the 
author  presumes  the  action  would  be  the  same  as  that  of  the  acid. 

The  favourable  results  that  have  been  obtained  by  the  use  of 
bromide  of  potassium  indifferent  kinds  of  nervous  disorders,  especially 
epilepsy,  lead  one  to  the  conclusion  that  the  functions  of  the  nervous 
system  suffer  a  change  under  the  influence  of  the  drug.  The 
author  conducted  the  experiments  on  himself,  taking  a  diet  of  known 
composition,  and  observing  very  regular  habits.  The  drug  was  taken 
in  lO-gram  doses,  divided  into  two  portions  of  5  grams  each,  dissolved 
in  200  c.c.  water  and  taken  at  intervals  of  four  hours.  The  daily 
ration  was  as  follows  : — 

Grams. 

220  grams  fresb  meat,  containing 7'1 3  N. 


55 
30 
30 
30 
5 


air-dried  wheaten    bread,    containing      0"92 

fat-free  cocoa,  containing    1'14 

butter — 


sugar 
salt. .  , 


1500  c.c.  water , 


Total   9-19  N. 

The  experiment  lasted  from  the  4th  to  13th  July.  On  each  day, 
the  volume,  sp.  gr.,  and  absolute  weight  of  the  urine  were  determined, 
as  well  as  its  nitrogen,  sulphur,  and  phospliorus,  a  record  also  of  the 
body-weight  and  temperature  was  kept  (see  table,  p.  851).  In  the 
feeces,  the  nitrogen  only  was  determined.  The  numbers  obtained 
from  the  faeces  wei'e  so  irregular,  that  it  was  difficult  to  say  whether 
the  bromide  had  any  influence  on  the  digestion  of  the  food. 
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851 


Date. 


July  4th 
„  5th 
„  6th 
„  7th 
„  8th 
„  9th 
„  10th 
„  11th 
„  12th 
„  13th 


Body- 
■weight. 


142 
140 
139 
138 
137 
13G 
135 
135 
135 
135 


KBr, 

gram. 


10 
10 


10 


Volume, 
c.c. 


668 
611 
678 
630 
946 
875 
630 
609 
865 
671 


Absolute 
weight. 


685 
627 
696 
646 
969 
894 
647 
625 
884 
687 


Date. 


Specific 
gravity. 


July  4th 

5th 

6th 

7th 

8th 

9th 

lOtli 

11th 

12th 

13th 


•026 
•027 
•026 
•026 
•024 
•023 
•026 
•026 
•023 
•025 


N. 


10^57 
10^72 
12^15 
11-25 
11  90 
11^24 
10-74 
11-10 
11  33 
10  45 


S. 


•701 

•684 
•724 
•716 
•738 
■776 
•761 
•725 
•734 
•704 


P. 


0^806 
0^680 
0^889 
0^825 
0  680 
0  638 
©•734 
0-832 
0-699 
0  -723 


Taking  the  average  of  the  first  four  days  as  the  normal  elimination, 
there  is  a  large  increase  in  the  volume  of  urine  on  the  day  the  drug 
was  taken.  On  repeating  the  dose  on  July  9th,  the  increase  was  not 
so  marked  :  this  can  only  be  explained,  tlie  author  says,  by  the  sup- 
position that  there  was  an  insufficiency  of  water  in  the  food  and  body 
to  cause  an  increase  in  volume.  The  increased  quantity  of  water 
eliminated  is  not  connected  with  the  excretion  of  the  drug  which 
passes  in  small  quantities  only  on  the  first  day,  but  in  large  quantities 
on  the  second  day,  when  the  amount  of  urine  excreted  is  again 
normal. 

When  the  nitrogen  is  taken  alone,  the  influence  of  the  bromide  is 
not  very  clear,  for  on  the  8th  July  tliere  was  a  moderate  increase  ;  on 
the  9th,  when  a  further  increase  might  have  been  expected  from  the 
second  dose,  the  nitrogen  was  normal.  The  sulphur  and  phosphorus, 
however,  show  a  regular  and  mai-ked  change,  the  former  an  increase, 
the  latter  a  decrease.  The  author  supposes  the  balance  of  nitrogen 
elimination  is  attributable  to  the  fact  that  the  minus-nitrogen  of  the 
phosphorised  constituents,  nuclein,  lecithin,  and  the  plus-nitrogen  from 
the  increased  decomposition  of  sulphur-yielding  bodies,  compensate 
each  other.  He  concludes  from  this,  that  under  the  influence  of 
bromide  of  potassium,  a  decided  diminution  of  metabolism  occurs  in 
the  nervous  tissue,  and  along  with  it  a  decided  diminution  of  nervous 
activity.  J.   P.  L. 

3  m  2 
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Cocoa-nut  Meal  for  Horses.  (Bied.  Centr.,  1884,  135.)— Some 
of  the  horses  of  the  7th  Cuirassiers  were  fed  with  a  mixture  of  oats 
and  meal,  and  then  compared  with  others  fed  only  on  oats  :  the  results 
in  the  former  case  were  most  satisfactory,  the  reduction  in  the  cost  of 
the  horse-keep  amounting  to  50  frs.  per  year,  E.  W.  P. 

Rearing  Calves  on  Skim  Milk.     By  A.  Barth  and  H.  Hen- 

NINGSEN  (liied.  Centr.,  1884,  120).— The  first  author  says  that  feeding 
a  calf  from  birth  with  skim  milk,  and  calculating  the  value  of  the 
milk  from  the  price  obtained  for  the  calf,  raised  the  value  of  skim 
milk  from  8  pfennigs  per  litre  (market  price)  to  11-5  in  the  one  case, 
and  to  12-1  in  the  other.  Henningsen  on  the  other  hand,  with  five 
calves  fed  on  skim  milk,  after  the  eighth  day  reckons  skim  milk  at 
4  pfennigs.  E.  W.  P. 

Formation  of  Neutral  Fat  from  Fatty  Acid  in  the  Animal 
System.  By  I.  Mdnk  (Bied.  Centr.,  1884,  106).— A  dog  was  fed, 
after  19  days  starving,  for  14  days  on  3200  grams  flesh  and  2850  grams 
of  the  acids  obtained  from  mutton  suet.  At  the  end  of  that  time,  when 
the  animal  was  killed,  it  was  found  that  a  large  quantity  of  fat  was 
deposited,  and  that  it  consisted  of  96  per  cent,  of  ordinary  suet.  Con- 
sequently, as  the  fat  deposited  had  the  composition  of  suet,  it  could 
not  have  laeen  produced  from  the  ordinary  albuminoids  given  in  the 
food,  for  that  would  have  formed  dog-fat.  E.  W.  P. 

Properties  of  Linseed  and  Sesame  Seed.  By  Langlebert 
(Bied.  Centr.,  1884,  138). — By  reason  of  the  mucilage,  these  mucila- 
ginous seeds  have  a  double  action.  They  act  mechanically  in  the 
stomach  by  producing  an  increased  flow  of  gastric  juice,  thus  pre- 
venting debility  of  the  stomach ;  softened  in  the  stomach  they  pass 
into  the  intestines,  and  there  the  oil  they  contain  forms  an  emulsion, 
and  acts  in  its  characteristic  manner.  E.  W.  P. 

Gases  of  the  Alimentary  Canal  of  Herbivora.  By  Tappeiner 
(Zeits.  f.  Biol.,  19,228 — 279). — Previous  observations  have  shown  that 
a  much  larger  quantity  of  gas  is  formed  in  the  intestines  of  herbivora 
than  of  carnivora  ;  at  the  same  time,  the  aromatic  products  of  the  urine 
derived  from  putrefactive  changes  in  the  intestines  are  much  greater. 
The  author  first  endeavours  to  obtain  a  thorough  survey  of  the  gases 
formed  in  the  different  sections  of  the  alimentary  canal,  and  further 
to  examine  whether  the  bacteria  can  exert  the  same  activity  without 
as  within  the  organism.  In  order  to  isolate  the  different  sections,  the 
abdominal  cavity  is  opened  immediately  after  death,  and  the  various 
parts  ligatured  without  disturbing  the  organs  (in  situ)  more  than 
possible.  The  collection  of  the  gas  in  the  case  of  the  small  animals 
was  carried  out  under  mercury.  In  the  case  of  the  larger  animals, 
saturated  salt  solution  was  used  in  place  of  mercury,  the  transference 
of  the  gas  being  performed  as  quickly  as  possible. 

As  the  composition  of  the  gas  developed  in  the  intestines  is  modi- 
fied by  diffusion  and  solution  in  the  blood,  the  author  conducted  after- 
fermentation  experiments  of   the  contents  of  the  different  sections,  iu 
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Order  to  determine  tlie  true  relation.  These  were  performed  in  glass 
cylinders,  kept  at  the  most  favourable  temperature  in  an  incubator, 
Bunsen's  method  of  analysis  was  first  used,  afterwards  that  of  Hempel. 
The  author  first  examines  the  intestinal  gases  of  the  ruminants.  The 
gas  of  the  paunch  was  found  to  be  of  a  very  constant  composition, 
consisting  approximately  of  65  per  cent.  COj,  31  per  cent.  CHi,  2  to 
4  per  cent.  Na-  The  after- fermentation  of  the  contents  in  the  manner 
described,  gave  nearly  the  same  results,  the  most  characteristic 
features  of  the  fermentation  being  the  constant  formation  of  CH4  and 
a  large  quantity  of  free  acid.  In  the  living  animal,  the  contents  of 
the  paunch  are  maintained  weakly  alkaline  or  only  faintly  acid  by  the 
constant  flow  of  saliva :  directly  the  flow  ceases,  the  reaction  becomes 
acid.  Oxygen  in  small  quantities  increases  the  activity,  but  in  large 
quantities  (as  for  instance  exposing  the  contents  for  one  hour  to  the 
air)  retards  fermentation.  Magnesia  also  has  a  very  marked  influence 
on  the  fermentation,  if  added  in  a  quantity  of  about  1  per  cent.;  at  first 
only  CO2  and  Ho  are  given  ofl",  then  CO2  and  a  little  CH^ ;  later  on, 
the  contents  become  acid,  and  the  usual  marsh-gas  fermentation  ap- 
pears. If,  however,  the  magnesia  be  added  in  a  quantity  of  about  1"5 
per  cent.,  the  fermentation  is  arrested  for  some  weeks,  and  when  the 
fermentation  recommences,  CO,  and  CH4  are  formed,  but  the  contents 
throughout  remain  slightly  alkaline,  although  from  the  development 
of  the  gas,  relatively  speaking,  there  must  have  been  more  than  a 
sufiBciency  of  acid  to  combine  with  the  magnesia.  The  action  of  anti- 
septics is  the  same  as  in  all  other  fermentative  processes,  total  suspen- 
sion, or  hindrance  according  to  the  strength  of  the  antiseptic. 

The  gases  of  the  reticulum,  many-plies,  and  rennet  were  not 
examined. 

The  production  of  gas  in  the  small  intestine  appears  to  be  less  than 
in  the  paunch.  The  difi^erence  in  composition  is  mainly  due  to  difi:'u- 
sion  undergone  in  transit.  The  after-fermentation  of  the  contents  of 
the  small  intestine  yields  almost  exclusively  COj,  SH2,  and  H3.  The 
contents  of  the  caecum  and  colon  similai'ly  treated  yield  the  same 
gases  as  the  paunch  contents,  but  less  in  quantity,  and  the  reaction  is 
feebly  alkaline.  From  this  it  would  appear  as  though  there  were  two 
separate  kinds  of  CH4  fermentations.  The  author  advances  two  sup- 
positions. 1st.  If  the  acid  and  CH4  are  developed  by  one  and  the 
same  process,  then  there  probably  exists  another  species  of  bacterium 
in  the  colon  capable  of  producing  bodies  of  alkaline  reaction  which 
neutralise  the  acid.  2nd.  If  the  two  processes  are  distinct,  the  acid- 
producing  bacterium  is  absent  in  the  colon. 

The  author  next  examines  the  intestinal  gases  of  the  horse  and  rabbit. 
CHi  is  not  found  as  a  constituent  of  the  gas  of  the  stomacli,  the  gas 
being  composed  chiefly  of  CO^,  Ho,  and  Nj.  The  small  intestine  gives 
the  same  results  as  the  stomach.  It  isdiflicult  to  understand  how  the 
fermentation  can  proceed  in  presence  of  so  much  free  hydrochloric  acid 
in  the  stomach.  The  contents  of  the  colon  and  caecum  subjected  to 
after-fermentation  become  very  acid,  CHj  being  produced;  this  is 
exactly  the  opposite  result  to  that  obtained  in  the  case  of  ruminants. 

The  author  then  refers  to  the  statement  found  in  most  text-books 
that  the  fermentative  processes  which  go  on  in  the  paunch  and  colon 
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of  herbivora  result  in  the  formation,  of  lactic  and  butyric  acids,  and 
the  development  of  CO2  and  Hj,  and  claims  that  his  experiments  show 
that  on  an  exclusively  hay  diet  such  is  not  the  case,  and  goes  on  to 
describe  experiments  which  in  his  opinion  prove  that  these  bodies  are 
not  produced  even  when  beans  and  oats  are  substituted  for  half  the 
hay. 

In  opposition  to  Hofmann^  he  finds  that  there  is  a  development  of 
CHi  in  the  large  intestine  of  rabbits  when  fed  on  green  food. 

J.  P.  L. 

Hemialbumose  in  Urine.  By  W.  Kuhne  (Zeits.  f.  Biol.,  19,  209 
— 227). — The  author  examined  the  urine  of  a  patient  suffering  from 
osteomalacia,  which  gave  the  reactions  of  Bence  Jones's  albumin,  to 
which  he  has  given  the  name  of  hemialbumose. 

The  urine  contained  a  sediment  of  urates,  and  an  amorphous  body, 
which  proved  to  be  hemialbumose.  It  is  probable  that  the  urine 
being  very  rich  in  hemialbumose  when  it  leaves  the  bladder,  deposits 
it  on  cooling. 

The  urine  throughout  4 — 5  weeks  was  precipitated  daily,  while 
fresh,  with  alcohol,  the  precipitate  washed  with  alcohol  and  dried  at  a 
low  temperature  ;  the  product  resembled  the  amber-coloured  albumin 
of  commerce.  Only  part  of  this  preserved  hemialbumose  was  slowly 
soluble  in  water.  The  solution  showed  all  the  characteristic  reactions, 
as  well  as  those  described  by  Salkowski.  Too  much  sodium  chloride 
or  ferrocyanide  prevents  precipitation  by  acetic  acid  and  ferro- 
cyanide  of  potassium.  Excess  of  sodium  chloride  and  acetic  acid  pro- 
duce a  precipitate  which  is  soluble  on  removal  of  the  sodium  chloride. 

A  solution  of  hemialbumose  digested  with  pepsin  at  40°  yields 
peptones  only. 

Hemialbumose  was  still  extracted  from  the  residue  insoluble  in 
water  by  treatment  wdth  5  per  cent,  sodium  chloride  solution.  In  pure 
hemialbumose,  the  author  found  0'3I  to  1'28  per  cent,  ash,  0'19  P, 
1*09  S  in  the  substance  free  from  ash. 

C    5213 

H   6-83 

N   16-55 

If  the  hemialbumose  solution  contain  the  smallest  quantity  of  acid 
or  alkali,  it  will  not  coagulate  on  heating. 

The  pnre  hemialbumose  obtained  by  precipitating  with  alcohol,  dis- 
solving the  precipitate  in  water,  and  coagulating  by  warming,  has  the 
following  properties.  Digested  with  pepsin,  peptone  only  is  formed. 
Digested  with  trypsin  in  :f  to  1  per  cent,  solution  of  carbonate  of  soda 
after  six  days,  peptone  and  large  quantities  of  leucin  and  tyrosin. 
Boiled  with  sulphuric  acid,  leucin  and  tyrosin  are  produced.  Heated 
with  potash,  indol  is  formed.  It  will  thus  be  seen  that  the  decomposi- 
tion products  of  hemialbumose  are  the  same  as  those  of  albumen. 

J.  P.  L. 

InHuence  of  Oat  and  Wheat  Bran  on  the  Secretion  of  Milk. 

By  M.  ScHEODT  and  H.  Hansex  (Bied.  Geiitr.,  1884,  116 — 120). — 
The  general  outcome  of  these  experiments,  in  which  the  cows  were  fed 
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witli  the  above  substances,  in  addition  to  roots  and  cotton  cake,  Is  that 
there  was  a  marked  increase  of  milk  and  fat,  more  especially  during 
the  period  when  oat-bran  was  given  ;  this  excess  is  attributed  to  the 
avenine,  wdiich  is  said  to  have  a  strong  stimulating  action  on  the 
lactic  glands.  E.  W.  P. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Production  of  Ether  by  the  Action  of  "  Aspergillus  Glaucus" 
on  Lemon-juice.  By  T.  L.  Phip.son  (GJiem.  Keus,  49,  198). — 
The  author  has  observed  that,  when  placed  in  a  damp  situation,  lemons 
after  a  certain  time  develop  Aspergillus  glaucus,  and  coincidently 
emit  a  strong  odour  of  ether.  To  explain  this  phenomenon,  it  is 
assumed  that  ethyl  citrate  exists  in  lemon-juice  in  the  same  way  as 
ethyl  acetate  exists  in  the  saps  of  some  plants,  or  it  is  suggested  as 
probable  that,  under  the  influence  of  warmth  and  moisture,  fermen- 
tation sets  up,  some  of  the  sugar  of  the  ripe  lemon  is  converted  into 
alcohol,  which  then  combines  with  the  citric  acid  to  form  the  ethyl 
citrate ;  this  is  ultimately  attacked  by  the  A.  glaucus,  and  its  ethyl 
groups  are  evolved  as  ether.  D.  A.  L. 

Influence  of  Light  and  Heat  on  Plant  Development.    By 

Hkllriegkl  (Bied.  Centr.,  1884,  123 — 12G). — The  temperature  during 
which  plant  life  proceeds  is  limited  within  narrow  boundaries,  there 
being  a  boundary  for  each  plant.  Near  the  lowest  limit,  the  growth 
is  very  slow,  but  with  rising  temperature  life  becomes  more  energetic 
until  a  certain  temperature  is  reached  when  the  life  is  most  energetic  ; 
this  temperature  is  the  "  optimum,"  and  does  not  of  necessity  coin- 
cide with  the  highest  temperature  at  which  life  ceases.  As  a  rule  the 
optimum  temperature  lies  between  20°  and  40°;  at  60°  life  is  extin- 
guished. In  an  analogous  manner,  light  or  darkness  produces  a  definite 
effect,  for  although  germination  takes  place  better  in  darkness,  no 
plant  can  grow  without  light,  the  plant  is  bleached,  leaves  and  stems 
become  abnormal,  and  the  weight  of  dry  matter  diminishes.  In  sub- 
dued light,  assimilation  proceeds  but  slowly,  but  is  more  rapid  as  the 
intensity  of  light  increases ;  the  maximum  of  rapidity,  however,  is  not 
coincident  with  the  maximum  intensity  of  the  light.  The  combina- 
tion of  warmth,  light,  and  moisture  form  a  very  important  factor  in 
the  fertility  of  the  plant,  and  in  many  cases  it  is  of  more  importance 
than  manuring,  &c.  The  lowest  limit  of  temperature  at  wliich  the 
majority  of  seeds  can  germinate  is  4 — 5°,  but  a  few  can  germinate  at 
0°.  Experiments  were  made  on  various  seeds  sown  in  soil  kept  at 
different  temperatures  for  35 — 60  days.  Most  of  the  ordinary  seeds 
germinated  below  4"',  and  winter  rye  was  able  to  grow  at  0°.  Wheat 
germinated  and  grew  at  0°,  but  hardly  so  rapidly  as  rye.  Barley  and 
oats  required   a  temperature   of  2°  to  develop,  for   at,  0"  they   only 
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dereloped  the  radical,  and  no  plumule.  Maize  required  a  temperature 
of  8" 7°.  Linseed  developed  the  radical  alone  at  2°.  Vetches  only 
demanded  a  temperature  of  0°,  whilst  peas  and  clover  required  2" ; 
beans  and  lupines,  3'^,  for  the  development  of  the  plumule.  The 
lowest  temperature  for  carrots  was  3°  ;  for  turnips,  5°  ;  and  cucum- 
bei's  showed  no  signs  of  germinating  at  8"7°.  E.  W.  P. 

Influence  of  Weather  on  Vegetation.  By  F.  Hildebrand  (Bled. 
Centr.,  1884,  138). — An  account  of  the  abnormal  growth  of  plants 
during  the  remarkable  winter  of  1882.  Here  we  find  annuals  flower- 
ing and  growing  during  the  second  year.  Biennials,  as  Digitalis  pur- 
purea, become  shrub-like,  plants  which  flower  before  their  leaves, 
appear  flowering  afterwards,  and  vice  versa.  E.  W.  P. 

Effect  of  Water  holding  Sodium  Chloride  and  Zinc  Sul- 
phate in  Solution  on  the  Soil  and  on  Plants.  By  F.  Storp  and 
others  {Bied.  Centr. .^  1884,  76 — 87). — Solutions  of  sodium  chloride 
cause  the  loss  of  greater  amounts  of  sulphuric  acid,  lime,  and  potash 
from  soils,  the  stronger  the  solution. 

The  action  of  this  salt  as  a  manure  is  to  decompose  the  more  stable 
compounds  of  the  soil,  but  should  the  amount  applied  to  the  land  be 
great,  then  an  excess  of  calcium  and  magnesium  chlorides  are  formed, 
and  if  in  the  presence  of  humus,  free  acid.  To  avoid  this  danger,  the 
manure  should  be  applied  only  in  small  proportions,  and  at  a  date  long 
previous  to  that  when  vegetation  should  commence.  The  influence  on 
the  composition  of  grasses  is  also  considerable,  for  the  percentage  of 
albuminoids,  dry  matter,  and  fat  decrease  as  the  sodium  chloride 
increases.  Very  dilute  solutions  ( yoVo  P^^'  cent.)  aid  germination, 
but  stronger  arrest  the  process  completely. 

Soils  can  absorb  as  much  as  80  per  cent,  of  zinc  sulphate  from  its 
solutions,  and  at  the  same  time  lose  calcium,  potassium,  sodium,  and 
magnesium  compounds  ;  moreover,  the  loss  of  potassium  increases  with' 
the  strength  of  the  zinc  solution  ;  in  the  presence  of  calcium  carbonate, 
zinc  sulphate  is  converted  into  the  carbonate.  The  preservative 
action  of  zinc  is  exemplified  in  the  neighbourhood  of  zinc  works, 
where  the  dust  has  settled  on  the  pine-needles,  and  completely  pre- 
vented their  decomposition,  but  when  humic  acid  is  in  solution,  then 
the  zinc  combines  with  it,  and  free  sulphuric  acid  is  formed. 

To  an  extent  similar  to  that  which  is  found  in  the  case  of  sodium 
chloride,  zinc  sulphate  affects  the  composition  of  growing  grasses,  and 
the  ash  may  contain  as  much  as  2'3  per  cent,  of  the  oxide :  some 
plants,  as  the  oak,  are  but  little  affected,  either  by  zinc  or  sodium. 
The  influence  on  germination  is  remarkable,  for  in  the  dark  no  harm 
is  done,  but  in  the  light  it  is  arrested  and  the  life  destroyed;  this 
destructive  action  does  not  seem  to  affect  fungoid  growths.  Experi- 
ments in  which  water  containing  the  two  compounds  under  considera- 
tion was  allowed  to  flow  over  soil,  gave  results  similar  to  those 
already  mentioned.  J.  Konig  repeated  these  last  experiments,  adding 
feri'ous  sulphate,  and  found  that  whereas  sodium  and  zinc  sulphate 
reduced  the  dry  matter  in  the  crop,  ferrous  sulphate  raised  it;  this 
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result  is  attributed  to  the  separation  of  the  acid  from  tlie  base,  the 
acid  I'endering  other  material  for  the  plant  soluble.  E.  W.  P. 

Respiration  of  Leaves  in  the  Dark.  By  G.  Bonnier  and  L. 
ManCtIN  (Compt.  rend.,  98,  1064- — 10G7). — Comparative  experiments 
respecting  the  oxygen  absorbed  and  the  carbonic  anhydride  evolved  in 
the  dark  by  the  leaves  of  various  species  of  plants  show  that  the  ratio 
between  these  two  quantities  is  constant,  whatever  the  temperature, 
and  although  the  amount  of  carbonic  anhydride  evolved  increases 
rapidly  with  the  temperature,  the  amount  of  oxygen  absorbed  increases 
in  exactly  the  same  propox'tion.  The  ratio  is  approximately  unity  for 
certain  species,  e.g.,  Euonijmus  japonicus,  JEsoulus  hippocastanum, 
whilst  for  other  species,  e.g.,  Plnus  pinaster,  it  is  considerably  less 
than  unity. 

The  authors  have  previously  shown  that  the  ratio  between  the  car- 
bonic anhydride  evolved  and  the  oxygen  absorbed  is  independent  of 
the  pressure  of  the  oxygen  and  of  the  proportion  of  carbonic  anhy- 
dride  in  the  surrounding  atmosphere,  and  it  is  evident  that  these  two 
processes  of  absorption  and  evolution  are  most  intimately  connected. 

C.  H.  B. 

Respiratory  Combustion.  By  P.  Schijtzenberger  {Comjyt.  rend., 
98,  1061 — 1064). — The  experiments  described  in  this  paper  were 
made  with  a  view  to  ascertain  the  effect  of  the  presence  of  certain 
organic  substances  on  the  respiratory  combustion  of  yeast  cells. 
Similar  flasks  were  filled  with  equal  quantities  of  water  saturated 
with  oxygen,  an  equal  amount  of  yeast  was  added  to  all  of  them,  and 
then  known  weights  of  the  particular  substances  employed,  and  after 
the  lapse  of  a  given  time,  the  amount  of  oxygen  which  had  been 
absorbed  was  determined  by  titration.  The  organic  substances 
added  were  different  varieties  of  sugar,  mannitol,  various  alcohols, 
glycerol,  acetic,  butyric,  tai'taric,  and  other  acids,  sodium  acetate, 
Rochelle  salt,  and  other  salts,  a mido-com pounds,  hydrocyanic  acid,  and 
chloroform.  Some  of  these  substances  have  no  appreciable  effect  on 
the  respiratory  combustion,  others,  such  as  hydrocyanic  acid  and 
chloroform,  check  it  or  retard  it  considerably.  Invert  sugar,  ethyl 
alcohol,  and  sodium  acetate  accelerate  the  absorption  of  oxygen  in  a 
very  marked  manner,  whilst  glycerol  and  the  higher  homologues  of 
ethyl  alcohol  exert  a  similar  but  much  less  energetic  action.  Methyl 
alcohol  has  little  or  no  influence  on  the  process.  The  efi^ect  of  the 
most  active  substance  is  equally  well  observed  with  fresh  j-east,  or 
with  yeast  which  has  been  exhausted  and  washed,  but  the  effect  of  the 
less  active  substances  is  more  clearly  observed  when  the  exhausted 
yeast  is  employed,  because  the  substances  naturally  present  in  the 
fresh  yeast  are  more  combustible  than  those  which  are  added. 

The  results  show  that  ethyl  alcohol  is  particularly  apt  to  undergo 
slow  physiological  combustion,  its  power  in  this  respect  being  equal  to 
that  of  invert  sugar.  It  is  possible,  indeed,  that  the  invert  sugar  is 
first  converted  into  alcohol,  and  then  consumed,  and  if  this  be  true, 
ethyl  alcohol  and  the  alkaline  acetates  must  be  classed  in  the  first  rank 
amongst  those  substances  which  undergo  combustion  in  the  living 
organism.  C.  H.  B. 
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Constituents  of  Vegetable  Tissues.  By  Urbain  (Ann.  Agro- 
nomiques,  9,  529 — 547). — This  paper  contains  a  resume  of  the  results 
of  Fremy's  researches,  commenced  in  1859  and  continued  to  the  pre- 
sent time.  The  substances  composing  vegetable  tissue  are,  according 
to  Fremy,  the  celluloses  (cellulose,  paracellulose,  metacellulose), 
pectose,  vasculose,  and  cutose. 

Celluloses.- — Cellulose  proper,  as  it  exists  in  cotton  and  in  the  utricu- 
lar tissue  of  certain  fruits,  such  as  the  apple,  is  immediately  and  com- 
pletely soluble  in  Schweitzer's  reagent.  Paracellulose  dissolves  in  the 
same  reagent  only  after  certain  preliminary  treatment,  such  as  boiling 
with  very  dilute  hydrochloric  acid.  It  is  found  in  the  epidermic  cells 
of  leaves  and  in  root  tissue.  Metacellulose  is  insoluble  in  Schweitzer's 
reagent,  even  after  treatment  with  acids.  It  is  not  so  common  as  the 
preceding  varieties,  and  is  found  principally  in  fungi  and  lichens. 
Like  cellulose  and  paracellulose,  it  dissolves  in  strong  sulphuric  acid 
without  coloration,  and  can  be  transformed  into  glucose.  It  has  also 
the  same  elementary  composition  as  cellulose,  but  differs  from  it  under 
the  action  of  oxidising  agents,  and  in  dissolving  in  the  cold  in  sul- 
phuric acid,  diluted  with  4 — 5  equivalents  of  water. 

It  has  been  objected  that  tlie  insolubility  of  crude  paracellulose  in 
Schweitzer's  reagent  is  due  to  the  protective  influence  of  earthy  or 
waxy  impurities.  This  is  not  so,  for  it  remains  insoluble  even  after 
repeated  treatment  with  alcohol,  ether,  and  alkalis,  and  even  with 
acids,  providing  they  are  cold  and  dilute.  Moreover,  ib  can  be  ren- 
dered soluble  by  being  simply  moistened  with  water  and  heated  in  a 
sealed  tube  at  125°  for  several  hours. 

Vasculose  is  found  in  almost  all  the  organs  of  plants,  and  is  par- 
ticularly abundant  in  the  hard  portions.  It  sometimes  constitutes  by 
itself  the  vessels  and  trachea?,  and  is  always  the  predominant  con- 
stituent. In  the  cortical  parenchyma  and  in  certain  roots,  it  exists  as 
a  continuous  membi'ane.  The  stony  concretions  of  pears,  the  stones 
of  fruits,  nutshells,  &c.,  contain  it  in  large  quantity.  It  is  the 
"encrusting  material  "  of  Payen,  but  is  regarded  by  Fremy  as  a  defi- 
nite compound  of  constant  composition  and  properties,  and  easy  to 
isolate  in  a  state  of  purity.  One  of  the  easiest  modes  of  isolating  it 
is  to  remove  the  cellulose  and  paracellulose  from  willow  pith  by  means 
of  sulphuric  acid  diluted  with  3^  equivalents  of  water,  or  by 
Schweitzer's  reagent  after  previous  ebullition  with  dilute  hydrochloric 
acid.  It  is  a  yellowish  substance  resembling  in  texture  the  tissue 
from  which  it  has  been  obtained.  Sp.  gr.  I"5  at  16°.  Insoluble  in 
neutral  solvejits.  Not  affected  by  ebullition  with  sulphuric,  hydro- 
cbloric,  phosphoric,  or  other  dilute  acids,  or  with  alkalis.  Sulphuric 
acid  diluted  with  3*5  equivalents  of  water  (the  weakest  acid  capable 
of  dissolving  cellulose)  converts  it  in  the  cold  by  abstraction  of 
2  equivalents  of  water  into  a  dark  brown  substance,  slightly  soluble 
in  the  acid,  from  which  it  may  be  precipitated  by  addition  of  water. 

Nitric  acid,  chromic  acid,  alkaline  permanganates,  and  hypochlorites 
and  other  oxidising  agents  act  readily  on  vasculose,  converting  it  into 
a  series  of  uncrystallisable  acids  containing  more  oxygen  than  the 
vasculose.  Some  of  these  acids  are  soluble  in  water  and  alcohol ; 
others,  which  are  more  abundantly  formed  when  the  oxidising  agent 
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is  weak  or  acts  for  a  short  time  only,  dissolve  only  in  alkalis.  Atmo- 
spheric oxygen  gradually  effects  the  same  changes,  hence  the  decay  of 
■wood  exposed  to  air  and  water.  When  vasculose  is  heated  at  130°, 
nnder  pressure,  with  moderately  concentrated  alkaline  solutions,  it  is 
rapidly  dissolved,  furnishing  a  brown  liquor,  from  which  acids  pre- 
cipitate black  flocks  of  complex  nature.  Part  of  this  precipitate  is 
soluble  in  ether,  part  in  alcohol,  and  part  in  alkalis  only.  It  consists 
of  dehydration-products  of  vasculose.  (The  digestion  of  crude  tibre 
with  alkalis  in  the  preparation  of  pulp  for  paper-making  has  for  its 
object  the  dissolution  and  removal  of  the  vasculose  in  this  way.)  By 
fusion  with  potash,  vasculose  yields  similar  bodies,  the  one  formed 
in  greatest  quantity  being  .soluble  in  alcohol  and  strong  sulphuric  acid, 
and  corresponding  in  its  character  with  ulmic  acid.  When  submitted 
to  destructive  distillation,  vasculose  yields  a  considerable  quantity  of 
acetic  acid  and  methyl  alcohol.  Cellulose,  on  the  other  hand,  yields 
less  acetic  acid  (always  accompanied  by  formic  acid,  and  a  little  pro- 
pionic and  butyric  acids),  and  no  methyl  alcohol.  Vasculose  contains 
by  analysis  C  =  59-341  per  cent.,  H  =  5-494,  0  =  35-165.  The 
formula  Ci^HooOs  best  agrees  with  its  known  reactions. 

Cutose. — The  outer  layer  of  the  epidermis  of  leaves  and  fruits, 
heated  in  succession  with  boiling  dilute  hydrochloi'ic  acid,  Schweitzer's 
reagent,  alcohol  and  ether,  for  tlie  purpose  of  removing  mineral  matter, 
cellulose  and  paracellalose,  and  waxy  substances,  yields  a  residue  of 
pure  cutose  having  the  composition  C  =  68"293  per  cent.,  H  =  8'953, 
0  =  22-754. 

The  cuticle  of  agave  leaves,  removed  after  macerating  the  leaves  in 
water  at  30''  for  some  days,  answers  well  for  this  preparation.  Cutose 
dissolves  slowly  in  boiling  dilute  solutions  of  alkalis  and  alkaline  car- 
bonates. Acids  precipitate  from  these  solutions  a  yellowish  floceulent 
substance,  fusible  below  100"',  soluble  in  alcohol  and  ether,  having 
the  same  composition  as  cutose.  If  the  alkaline  solution  be  saturated 
with  common  salt,  a  compound  of  cutose  with  the  alkali  separates  and 
rises  to  the  surface  of  the  liquid  as  soap  does  under  similar  circum- 
stances. When  subjected  to  the  action  of  concentrated  solutions  of 
potash  for  some  time,  cutose  undergoes  a  somewhat  different  trans- 
formation. The  precipitate  obtained  by  saturating  the  solution  with 
an  acid  still  di.s.solves  in  boiling  alcohol,  bat  a  portion  separates  out 
on  cooling.  The  latter,  when  filtered  off,  consists  of  a  yellow,  .solid 
acid  melting  at  about  85°  ;  after  fusion,  it  is  brownish,  translucent, 
and  very  fusible.  The  alcoholic  filtrate,  when  evaporated  to  dryness, 
yields  a  brown  viscous  acid  (oleocutic  acid).  Both  of  these  acids 
dissolve  in  ether  and  in  weak  alkaline  solutions  ;  the  alkaline  salts  are 
separated  fi'om  their  solutions  by  excess  of  alkali  or  by  saturation 
Avith  salts.  The  acids  combine  with  strong  sulphuric  acid  in  the  cold, 
and  can  be  separated  by  addition  of  water,  in  this  respect  again 
resembling  the  fatty  acids.  The  further  action  of  very  concentrated 
potash  solution  on  the  yellow  acid  above  mentioned  (or  on  cutose) 
results  in  the  production  of  another  acid,  in  the  form  of  a  white 
translucid  potash  salt,  insoluble  in  water,  soluble  in  boiling  alcohol, 
but  almost  entirely  reprecipitated  on  cooling.  Hydrochloric  acid 
liberates  from  this  salt  stearocatic  acid,  a  white  solid,  melting  at  70' ; 
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insoluble  in  ether  and  cold  alcohol,  slightly  soluble  in  boiling  alcohol, 
soluble  in  hot  benzene  and  hot  acetic  acid.  The  yellow  acid  is  a 
compound  of  oleocutic  and  stearocutic  acids  —  stearocutic  acid, 
although  almost  insoluble  in  alcohol,  dissolves  readily  in  an  alcoholic 
solution  of  oleocntio  acid.  Similarly,  potassium  stearocutate  is 
insoluble  in  water,  but  soluble  in  an  aqueous  solution  of  potassium 
oleocutate. 

Analysis  of  the  acids  gives  the  following  numbers  :  Stearocutic  acid 
C  =  75-000  per  cent.,  H  =  10714,  O  =  14-286,  corresponding  with  the 
formula,  C08H48O4,  deduced  from  the  composition  of  its  salts;  oleocutic 
acid,  C  =  G6-66(5  per  cent.,  H  =  7-946,  O  =  25-398,  formula  CuH.oOi. 
These  acids,  heated  at  100°  in  presence  of  water  or  bases,  undergo 
alteration.  Stearocutic  acid  becomes  completely  insoluble  in  alcohol, 
and  its  melting  point  rises  from  76°  to  95°.  Oleocutic  acid  alters 
more  slowly  at  100",  but  at  135°  it  becomes  insoluble  in  ether,  alco- 
hol, and  hot  dilute  alkalis.  Heated  with  strong  potash,  it  dissolves 
and  regains  its  former  properties.  The  yellow  compound  of  the  two 
acids  behaves  in  a  similar  manner.  Cutose  is  thus  a  combination  of 
stearocutic  and  oleocutic  acids,  in  their  insoluble  modifications,  in  the 
proportion  of  one  equivalent  of  stearocutic  acid  to  five  equivalents  of 
oleocutic  acid.  The  action  of  potash  on  cutose  is  to  transform  the 
insoluble  form  of  those  acids  into  the  soluble  form. 

Weak  nitric  acid  (^  water)  transforms  cutose  into  a  yellow,  waxy 
nitro-compound,  fusible  at  100°,  soluble  in  alcohol  and  alkalis.  By 
further  treatment  with  nitric  acid,  it  is  converted  into  suberic  acid. 
It  is  the  oleocutic  acid  which  gives  rise  to  suberic  acid.  Suberin,  the 
substance  discovered  in  cork  by  Chevreul,  which  by  oxidation  also 
gives  rise  to  suberic  acid,  appears  to  be  the  same  as  cutose,  since  it 
yields  the  same  two  acids  on  treatment  with  alkalis. 

Pectose  is  transformed  by  ebullition  with  weak  hydrochloric  acid  into 
pectin,  soluble  in  water,  and  precipitable  by  alcohol. 

The  difi'erent  behaviour  of  the  substances  with  various  solvents,  as 
described  above,  has  been  applied  by  the  author  to  the  proximate 
analysis  of  the  chief  vegetable  tissues,  with  the  following  results  : — 

Stems,  comprising  the  thin  layers  of  pith  parenchyma,  wood,  and 
cork. 

Wood. — The  sample  reduced  to  sawdust  or  shavings  is  exhausted  by 
alcohol  and  ether  to  remove  resins,  then  by  distilled  water  and  water 
made  slightly  alkaline  with  potash  to  remove  soluble  substances  and 
pectic  compounds,  and  finally  with  very  weak  hydrochloric  acid,  which 
dissolves  the  lime  and  other  mineral  salts.  Oak  sawdust  submitted 
to  this  treatment  yields  10  per  cent,  of  water,  4  per  cent,  substances 
soluble  in  alcohol  and  ether,  and  10  per  cent,  of  substances  soluble  in 
water  and  weak  alkali.  The  wood  thus  purified  is  treated  with 
Schweitzer's  reagent,  washed,  and  dried  ;  the  loss  is  cellulose.  It  is 
then  boiled  with  weak  hydrochloric  acid  for  a  few  minutes,  and  again 
repeatedly  exhausted  with  Schweitzer's  reagent ;  the  loss  this  time 
being  paracellulose.  The  residue  is  pure  vascnlose.  Purified  oak 
sawdust  treated  in  this  way  yields  in  20  grams  5-41  grams  cellulose, 
8-58  paracellulose,  and  6-01   vasculose  ;    poplar  yields  in  20  grams 


Cellulose  and 

Water  and 

paracellulose. 

extractives. 

64 

18 

53 

19 

28 

38 

20 

45 

21 

43 

27 

33 
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6"82  cellulose,  9-19  paracellulose,  and  3'99  vasculose.  These  results 
are  confirmed  by  dissolving  out  the  two  varieties  of  cellulose  tog-ether 
by  sulphuric  acid,  and  weighing  the  residual  vasculose  ;  also  by  re- 
mo'S'ing  the  vasculose  by  treating  the  sawdust  with  nitric  acid 
(•^  water)  in  the  cold,  boiling  with  ammonia,  a,nd  weighing  the  un- 
acted on  residue  of  celluloses.  Some  varieties  of  wood,  e.g.,  boxwood, 
yield  no  cellulose  when  analysed,  as  they  are  composed  entirely  of 
vasculose  and  paracellulose.  The  following  table  shows  the  per- 
centage composition  of  six  kinds  of  wood  : — 


Vasculose. 

Poplar 18 

Oak 28 

Box 34 

Ebony 35 

Guiacum 36 

Ironwood 40 

Pith  parenchyma  is  made  up  of  the  same  constituents  as  woody 
tissue,  and  is  analysed  in  the  same  way.  Purified  elder  pith,  e.g., 
contains  cellulose  37  per  cent.,  paracellulose  38,  vasculose  25. 

Cork  contains  cutose  in  addition.  After  purification,  the  cutose  is 
directly  dissolved  out  by  boiling  potash,  and  is  estimated  by  loss  of 
weight.  Tlie  residue  is  analysed  in  the  same  manner  as  wood. 
Common  cork  has  the  following  percentage  composition  : — Water  2, 
soluble  in  ether  and  alcohol  9 ;  soluble  in  water,  weak  ammonia,  and 
weak  hydrochloric  acid  5  ;  cutose  43,  vasculose  29,  cellulose  and  para- 
cellulose 12. 

Hoots. — Root  tissue  is  composed  of  paracellulose,  vasculose,  and  often 
pectose  also.  The  vasculose  forms  a  continuous  membrane  over  the  root 
surface,  and  constitutes  the  chief  part  of  the  root  vessels.  Pectose 
may  be  dissolved  out  of  the  purified  tissue  by  boiling  with  weak 
hydrochloric  acid,  after  which  the  vasculose  and  cellulose  are  sepa- 
rated as  indicated  above.  A  root  of  Pauloicina  gave  the  followino" 
results : — 

Outer  Soft  fibre  Body 

layer.  (liber).  of  r„'ot. 

Water 8-35  664  6-00 

Substances    soluble    in    water, 

alcohol,  &c 10-40  —  26-25 

Extractive  matters  and  pectose      —  55  70  — 
Ulmic    compounds    soluble     in 

potash 3315  —  — 

Substances  soluble  in  ammonia 

and  weak  HCl    —  —  2100 

Vasculose    44-40  34-25  17-30 

Paracellulose 3-70  341  2945 


100-00  0000        100-00 
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Leaves. — The  parenchyma,  chiefly  cellulose,  may  be  separated  from 
the  epidermis  and  from  the  fibi-es  and  vessels  by  maceration  in  water, 
or  by  Schweitzer's  reagent. 

The  epidermis  is  composed  of  two  membranes  closely  united  ;  the 
outer  one  (cuticle)  is  formed  of  cutose,  the  inner  one  of  paracellulose. 
The  paracellulose  can  be  dissolved  away  from  the  cutose  by  treatment 
with  Schweitzer's  reagent  after  boiling  with  dilute  hydrochloric 
acid,  or  by  treatment  with  sulphuric  acid  +  3"5  equivalents  of 
water.  Or  the  cutose  may  be  dissolved  away  by  boiling  potash,  or 
by  treatment  with  cold  nitric  acid,  followed  by  an  alkaline  solvent. 
Ivy  leaves  yielded  the  following  figures  : — 

Water  and  substances  soluble  in  water, 

alcohol,  and  ether    90'77 

Parenchyma  (cellulose  and  pectose). .  .  .  4'00 

Fibres  and  r  vasculose  .,..    0'95  1  ,.h,o 

vessels     \  paracellulose. .    0-78  j  ' '  ' ' 

T^   .  T        -     [cutose     ......    1"05 1  Q.cA 

Epidermis  |  paracellulose. .    2-45  /  ' '  '  *  ^  ^^ 

100-00 

Flotvers. — Petals  have  the  same  constituents  as  green  leaves.  They 
are  first  boiled  with  alcohol  to  remove  waxy  substance  and  colouring 
matter,  and  then  analysed  like  leaves.     Dahlia  petals  contain — 

Water,  and  substances  soluble  in  water, 

alcohol,  and  ether . .  , 96'180 

Parenchyma  (cellulose  and  pectose)  . .  3'163 

Cutose. 0-360 

Vasculose    0-120 

Paracellulose , 0227 


100-000 


Fruits. — The  epicarp  of  fruits,  such  as  apples,  pears,  &c.,  consists  of 
three  superposed  membranes  :  the  outside  one  consisting  of  cutose, 
the  intermediate  one  of  vasculose,  and  the  inside  one  of  paracellulose. 
They  can  be  separated  by  the  reagents  already  mentioned. 

The  composition  of  the  endocarp  is  similar  to  that  of  wood,  and  the 
analysis  is  executed  in  the  same  manner.  Vasculose  predominates, 
and  the  hardness  varies  according  to  the  quantity   of  this  substance 

present — 

Cellulose  and         Water  and 
Vasculose.  pai-acellulose.        extractives. 

Walnut  shells    4-i  25  31 

Hazel  nut  shells    50  31  19 

Cocoanut       „        ....  58  25  17 

Apricot  stones 60  26  14 

Bankoul  nuts 62  14  24 

The  cells  of  the  mesocarp  consist  of  cellulose  and  pectose,  and  when 
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the  latter  of  these  is  removed  by  ebullition  with  water,  acidulated 
with  hydi'ochloric  acid,  and  the  former  by  Schweitzer's  reagent ; 
nothing  is  left  but  the  vessels  and  tracheae  formed  of  vasculose  and 
paraceliuloso. 

In  the  seed,  the  perisperm,  after  removal  of  starch,  oils,  &c.,  consists 
entii'ely  of  cellulose ;  whilst  the  integuments  contain  vasculose, 
cutose,  cellulose,  and  paracellulose.  J.  M.  H.  M. 

Phenol  in  the  Stem,  Leaves,  and  Cones  of  Pinus  Sylvestris. 
By  A.  B.  Griffiths  (Chem.  News,  49,  95). — The  author  has  detected 
and  estimated  phenol  in  aqueous  decoctions  of  the  stem,  leaves,  and 
cones  of  Pinus  sylvestris.  The  various  parts  are  cut  into  small  pieces 
and  digested  at  80°  for  half  an  hour,  with  successive  quantities  of 
water,  until  the  filtered  solution  gives  no  coloration  with  ferric  chlo- 
ride ;  it  is  then  evaporated  and  extracted  with  ether,  &c.  The  quan- 
tity of  phenol  found  in  the  separate  parts  varies  according  to  their 
age  ;  thus:  old  stem  contains  0"1021,  whilst  young  stem  contains  only 
0"0G54  per  cent.  The  variation  with  the  leaves  is  from  0'0936  down 
to  0'0315  per  cent.,  whilst  the  amount  in  the  cones  varies  from  0'0774 
to  0-0293. 

This  result,  coupled  with  the  existence  of  phenol  in  coal,  is  adduced 
in  support  of  the  presumed  existence  of  coniferie  in  the  carboniferous 
age  ;  and,  moreover,  taking  into  consideration  the  many  hydrocarbons, 
&c.,  common  to  both  coal  and  petroleum,  the  author  argues  that  petro- 
leum also  is  of  vegetable  origin.  D.  A.  L. 

Chemical  Investigations  on  the  Kola.  By  E.  Heckel  and  F. 
ScHLAODEXHAUFFEN  {Ann.  Chim.  Fliys.  [6],  1,  129 — 138). — The  extract 
of  the  kola-nut,  from  a  plant  of  the  Stevculiacese  family,  is  used  as  a 
beverage  by  the  inhabitants  of  Central  Africa,  as  tea  or  coffee  by  the 
Asiatics  and  Europeans,  or  mate  by  the  Americans.  As  few  specimens 
of  the  plant  have  come  to  Europe,  investigations  on  the  chemical 
nature  and  therapeutic  functions  of  the  extract  have  been  incomplete; 
but  the  experiments  of  Daniell  and  Attfield  have  proved  the  presence 
of  an  alkaloid  refiembling  that  from  tea  or  coffee.  From  the  opening 
out  of  commercial  routes  into  Central  Africa  considerable  quanti- 
ties of  the  true  kola  or  Kola  femelle,  and  of  its  principal  substitute. 
Kola  bitter,  have  been  shipped  into  France. 

Kola   Femelle   (StercuHa  acuminata). — On  extracting  the  kola-nut 
with  chloroform,  an  alkaloid  is  obtained  resembling  caffeine  in  all  its 
properties,  together  with  smaller  quantities  of  theobromine. 
The  results  of  the  analyses  are  as  follows : — 

Per  cent. 

r  Caffeine 2348 

Extracted  by    )  Theobromine  ....      0'023 

chloroform     ]  Tannin     0"027 

[Fats 0-585 

r  Tannin     1591 

Extracted  by   J  Kola  red 1290 

alcohol         I  Glucose   2*^75 

L  Salts    0-070 
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Per  cent. 

Starch 33-754 

Gum    3040 

Colouring  matters 2'561 

Protein    6-761 

Asli 3-325 

Water 11-919 

Cellulose 29-830 

On  comparing  these  results  with  the  analyses  of  cacao,  tea,  and 
coffee,  it  is  noted  that  kola  contains  a  considerably  larger  proportion 
of  carbohydrates  and  their  derivatives,  and  also  of  caffeine  and  its 
homologue  theobromine.  Kola  extract  should  therefore  be  a  valuable 
therapeutic  agent. 

False  Kola  or  Kola  Bitter  {Kola  garcinia). — In  Liberia  and  Central 
Africa,  a  plant  of  ihe  family  of  the  Guttiferse  grows  in  abundance, 
pi'oducing  a  grain  known  by  the  name  of  kola  bitter.  On  extracting 
this  with  chloroform,  ether,  and  alcohol,  no  caffeine  was  obtained,  but 
only  resins,  of  which  one  gave  a  violet  coloration  with  ferric  salts  ;  the 
other  in  aqueous  solution  was  dextrorotatory,  and  precipitated  by 
tartar  emetic  and  basic  lead  acetate.  The  physiological  action  of  the 
extract  of  this  grain  is  attributable  to  the  presence  of  these  two 
resins.  V.  H.  V. 

Sterilisation  of  Liquids  by  Means  of  Papin's  Digester.  By 
L.  Heydexreich  (Compt.  r^nd.,  98,  998— 1000).— When  flasks  con- 
taining liquids,  &c.,  are  introduced  into  a  Papin's  digester,  the  air 
should  be  removed  as  completely  as  possible,  for  if  this  is  not  done  it 
forms  a  protecting  layer  or  cushion  round  the  flask  or  other  vessel, 
and  prevents  the  contents  of  the  latter  from  attaining  the  tempera- 
ture of  the  water  in  the  diarester.  From  this  cause  the  temperature 
of  the  contents  of  the  flask  may  be  but  little  higher  than  60°,  even 
after  the  temperature  of  the  digester  has  been  at  120°  for  some  time. 
If,  however,  care  is  taken  to  remove  all  the  air,  the  contents  of  the 
flask  quickly  acquire  a  temperature  practically  as  high  as  that  of  the 
water  in  the  digester.  C.  H.  B. 

Silage.  By  G.  Toms  (Bied.  Centr.,  1884,  136).— Composition  of 
heated  hay :  Fat  =  4-26  per  cent.,  trace  of  aldehyde,  acetic  acid  5-38, 
sugar  6-94,  starch  3-42,  mucilage,  <tc.,  24-77;  in  the  same  hay  that 
had  not  heated  was  starch  =  12-46.  Other  samples  of  silage  were 
brown,  of  bad  odour,  and  contained  more  acid  and  less  starch. 

E.  W.  P. 

Woody  Fibre  as  Fodder.  By  M.  Marcker  (Bied.  Centr.,  1884, 
136). — Wood  is  not  digested  by  animals,  for  although  it  does  not 
appear  in  the  dung,  it  is  converted  for  the  most  part  by  fermentation 
into  marsh-gas.  E.  W.  P. 

White  Mustard  as  Fodder.  By  Brummer  (Bied.  Centr.,  1884, 
115). — White  mustard  is   strongly  recommended  as  green  food,  and 
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should   be  mixed  witli  chaff,  &c.,  because  of  its  highly  nitrogenous 
composition.     It  produces  very  highly  coloured  butter. 

E.  W.  P. 

Champion  Spice.  By  C.  0.  Harz  {Bled.  Centr.,  1884,  122).— 
The  origin  of  this  spice,  which  is  much  used  as  an  addition  to  cattle 
food,  appears  to  be  the  waste  from  drug  stores,  factories  of  ethereal 
oils,  itc,  mixed  with  palm-nut  cake,  &c.  The  price  is  excessive,  its 
feeding  value  but  low,  and  its  purchase  not  to  be  recommended.  Its 
chemical  composition  has  been  already  given  in  a  previous  number, 
but  the  following  is  its  botanical  constitution  in  parts  per  1000 : 
Ginger  40  parts,  inula  root  24,  caroba  bean  120,  corianders  80, 
fennel  120,  aniseed  80,  carra way  40,  fenugreek  seeds  1G8,  turmeric  120, 
])alm-nut  cake  6S,  maize 40,  cereals  40,  rice  8,  peas,  vetches,  and  hog's 
bean  4,  dirt,  &c.,  40.  E.  W.  Pf 

Varieties  of  Sugar-beet.  ByM^MlitcK^-R  (Bled.  Centr.,  1884,  126). 
— Of  the  many  varieties  of  beet  grown,  the  Simon  Legrand  de  Meres 
Blanches  yielded  the  largest  number  of  centners  of  sugar  per  niorgen 
(28"2),  but  its  quotient  of  purity  was  83'4,  whilst  that  of  Vilmoriu 
Blanche  was  8o"8  with  a  yield  per  morgen  of  23'61.  Bestehorn's 
Imperator  was  the  poorest,  23" o2  centners,  quotient  =  82"4. 

E.  W.  P. 

Manuring  Potatoes.  By  M.  Marcker  (Bied.  Centr.,  1884,  102 — 
104). — The  object  of  the  experiments  was  to  determine  the  best  form 
in  which  to  apply  nitrogen,  the  extent  to  which  potash  salts  do  harm, 
the  value  of  superphosphate  as  compared  with  ftecal  superphos- 
phate, and  the  best  proportions  in  which  to  mix  nitrogen  with 
phosphoric  acid.  The  soil  on  which  the  experiments  were  first  made 
was  sand,  containing  hardly  any  plant  food,  and  quite  uncultivated, 
and  here  it  was  found  that  a  larger  supply  than  8  kilos.  N  and 
10  kilos.  P2O5  per  morgen,  brought  no  relatively  higher  yield.  Am- 
monia with  superphosphate  was  qualitatively  and  quantitatively 
better  than  Chili  saltpetre  ;  the  addition  of  large  quantities  of  potash 
salts  in  the  spring  fui-ther  lowered  the  quality,  the  first  reduction 
having  been  caused  by  the  Chili  saltpetre.  Superphosphate  of  organic 
origin  was  more  valuable  than  that  of  mineral  origin  ;  ammonia  ])ro- 
duced  as  large  an  increase  as  Chili  saltpetre  did  a  reduction.  The 
second  set  of  experiments  with  the  object  of  determining  the  effect  of 
potash  on  the  percentage  of  starch  was  made  on  very  light  but  well 
cultiv'ated  soil ;  in  previous  years,  potash  put  in  in  the  spring  had  a 
lowering  effect  on  the  starch,  therefore  potash  and  otlier  artificials 
were  now  added  in  the  autumn.  The  results  obtained  were  very 
definite,  and  are  as  follows:  the  appearance  of  the  crop  is  much 
improved  by  the  addition  of  the  potash  salts  in  the  autumn  instead  of 
in  the  spring,  moreover  the  percentage  of  starch  is  increased :  the 
qualitative  and  quantitative  yield  of  tubers  is  highest  when  the  ratio 
of  nitrogen  to  soluble  phosphate  is  7  :  9^;  as  a  rule,  as  this  ratio 
widens,  so  is  the  phosphate  less  employed  :  the  application  of  potash 
alone  is  distinctly  detrimental  to  the  crop,  in  fact,  lowered  it  below 
the  unmanured  plot.      The  third  series  was  made  on  light  sandy  soil, 
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Avliicb  had  been  brought  into  cultivation  by  peat  and  farmyard 
manure;  the  half  of  this  land  was  also  treated  with  2  centners  kainite 
in  autumn,  one-quarter  received  kainite  in  spring,  whilst  the  remain- 
ing quarter  was  left  without  kainite.  In  the  previous  year,  we  find 
that  the  spring  manuring  reduced  both  the  quantity  and  the  quality, 
but  this  year  the  quality  alone  was  affected;  the  organic  superphos- 
phate was  bettor  than  the  inorganic.  The  ratio  N  :  P2O5  =  7  :  9'5 
was  again  found  to  be  the  most  favourable.  The  autumn  manuring 
with  kainite  produced  a  larger  crop,  but  of  lower  quality  than  in 
the  previous  season,  and  this  mineral  by  itself  was  again  distinctly 
detrimental  ;  if  the  application  of  potash  during  the  autumn  regulates 
the  yield  of  starch,  then  the  best  result  under  the  circumstances  is 
obtained  when  N  :  P2O5  =  5  :  7-5.  Although  kainite  has  such  an 
unfavourable  action,  yet,  on  the  other  hand,  by  its  use  the  plants 
resist  more  easily  the  attacks  of  disease,  and  the  tubers  are  more 
generally  normal  in  form  and  keep  better.  E.  W.   P. 

Manuring  Potatoes.  By  C.  A.  Cameron  (Bied.  Centr.,  1884, 
104 — lOG). — No  statement  of  the  character  of  the  soil  is  given,  but 
remarkable  is  the  yield  produced  by  kainite  (736  kilos,  per  hectare), 
when  the  highest  absolute  yield  at  the  lowest  cost  was  obtained,  also 
we  find  an  advantage  gained  by  the  use  of  this  manure  in  combina- 
tion ;  superphosphate  with  Chili  saltpetre  brought  the  largest  amount 
of  marketable  potatoes,  but  when  mixed  with  ammonia  the  result  was 
bad.  Nitrogenous  manures  alone  were  very  unsatisfactory,  the  yield 
being  below  that  of  the  unmanured  plot;  and  even  when  mixed,  these 
manures  w^ere  of  doubtful  advantage  as  regards  quantity,  bat  other- 
wise as  regards  quality,  as  by  their  use  but  few  diseased  tubers  were 
produced.  The  highest  percentage  (28"6  per  cent.)  of  dry  matter  was 
produced  by  the  aid  of  nitre  and  superj^hosphate,  whilst  kainite 
yielded  the  lowest  (24-3  per  cent.).  E.  W.  P. 

Salt  and  Herring  Offal  as  Manure.  By  E.  d'Orval  and  A. 
Pagnoul  (Bled.  Gentr.,  Ib84,  92 — 98). — Mixed  with  earth-nut  meal  or 
guano,  sodium  chloride  seemed  to  produce  no  further  effect  than  when 
the  two  first  manures  were  employed  alone.  A  well-marled  field  was 
manured  with  3000  kilos,  per  hectare  of  herring  offal,  and  then  sown 
Avith  wheat  home  grown  on  part,  on  the  other  part  "  golden  drop  "  ; 
on  neighbouring  fields  sown  on  the  same  da}',  but  manured  with  farm- 
yard manure  and  poudrette,  the  wheat  seeded  a  fortnight  earlier  than 
when  the  offal  had  been  used,  moreover  this  material  had  a  very 
depreciating  effect  on  the  yield  of  grain  and  straw.  In  the  succeed- 
ing season,  superphosphate  was  added,  and  7'ye  and  vetches  sown ; 
this  crop  showed  that  the  harmful  matter  had  been  removed  from  the 
offal,  and  a  good  yield  was  the  result.  Another  trial  with  oats  w^as 
also  successful  on  the  first  season;  three  experiments  show  that  there 
is  a  very  considerable  variation  in  the  effect  exerted  by  the  salt  in  the 
offal  on  the  oi'dinary  crops,  for  native  wheat  was  harmed  but  little; 
peas,  beans,  and  English  wheat  suffei'ed  heavily,  but  oats  only  during 
the  germinating  period ;  when  treated  with  water  so  as  to  remove 
excess  of  salt,  not  much  phosphoric  acid  is  lost,  but  a  loss  of  nitrogen 
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occurs  (0*7  per  cent.),  and  from  the  wash  water,  ferric  chloride,  and 
lime  throw    down   a    precipitate    containing  2"8  per  cent.   N.       The 
washed  offal  is  priced  at  12  m.  per  centner,  and  is  a  valuable  manure 
and  would  be  more  so  if  the  fat  were  removed.  E.  W.  P. 

Production  and  Cost  of  Farmyard  Manure.  Bj  Holdefleiss 
and  M.  Hekter  (Bied.  Centr.,  1884,  87 — 92). — The  composition  of 
four  samples  of  fresh  manure  produced  by  70  head  of  cattle,  fed  in 
boxes,  was — dry  matter  27'5  per  cent.,  N  =  0"666,  K^O  =  0"877, 
P2O5  =  0"222  ;  these  quantities  are  in  close  accordance  with  those 
obtained  by  calculating  the  amount  which  after  digestion  should  be 
produced,  in  addition  to  the  straw  (15  lbs.  rye-straw  per  head), 
and  the  reduction  in  weight  of  the  manure  after  lying  in  heaps  ;  the 
calculated  composition  is— N  =  0-G17,  KjO  =  0-858,  P2O5  =  0-299. 
The  values  of  the  constituents  of  such  a  manure  are  1  lb.  (Gorman) 
=  0-80  m.,  1  lb.  K,0  =  0-18  m.,  1  lb.  V.O,  =  0-20  m.,  consequently 
20  centners  =  22"05  m.  The  advantages  of  feeding  in  Idoxcs  are  here 
set  forth  :  no  loss  of  urine,  more  straw  can  be  worked  into  manure, 
and  the  whole  is  better  made  than  otherwise. 

Herter  shows  the  balance  sheet  of  a  dairy  farm,  which,  when 
account  is  taken  of  milk,  butter,  and  cheese  produced,  the  expenses 
of  attendance,  &c.  (not  fodder),  shows  a  nett  income  of  263  m.  per 
cow.  The  value  of  the  food  given  in  winter  is  203'7  m.,  in  summer 
82'5,  total  286"2  m.  per  1000  lbs.  live  weight.  Accordiug  to  these 
figures,  the  costly  feeding  neutralises  the  value  of  the  cow  and  raises 
the  value  of  the  manure  to  48  m.  per  20  centners.  E.  W.  P, 

Manuring  with  Sea-mud  and  Peat  Compost.  By  Enck- 
HAUf^EN  {Bicd.  Centr.,  1884,  100 — 102). — On  light  sandy  soils,  or  on 
poor  land  underlaid  by  a  cold  subsoil,  sea-mud  is  better  than  stable 
manure.  A  compost  was  made  of  mud,  farmyard  manure,  phosphorite, 
kainite,  and  sawdust,  and  contained  N  =  0'34  per  cent.,  P2O5  (soluble 
in  cold  acid),  0"2I  per  cent.  When  this  mixture  was  applied  to  oats 
.and  potatoes,  the  result  was  very  satisfactory,  and  when  compared  with 
farmyard  manure,  was  found  to  be  much  cheaper ;  in  fact,  the  use  of 
the  latter  with  oats  did  not  produce  grain  sufficient  to  pay  the  extra 
cost.  E.  W.  P. 

Superphosphate.  By  F.  J.  Lloyd  {Chem.  News,  49,  229—230). 
— In  the  annujd  reports  of  the  experiments  of  the  Sussex  Agri- 
cultural Association,  certain  anomalous  and  detriuiental  eti'ects  arc 
described,  and  attributed  by  Jamieson  to  the  su])erph()sj)hate  cm- 
ployed  as  manure;  therefore,  superphosphate  is  denounced  as  not 
alone  unnecessary,  but  also  injurious.  Now,  from  the  analytical  data 
supplied  in  these  reports,  it  is  shown,  in  the  present  note,  that  the 
superphosphate  employed  in  the  experiments  in  question  differed  from 
the  ordinary  superphosphate  of  commerce  in  having  a  veiy  large 
exce.ss  of  free  sulphuric  acid.  This  probably  accounts  for  the  bad 
results  referred  to.  iX  A.  L. 
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Assimilability  of  the  Phosphoric  Acid  in  Rocks  and  Soils. 
By  Gr.  Lechartier  (Gompt.  rend.,  98,  10-58 — 1061). — The  schists  and 
granites  employed  were  crushed,  washed  to  remove  organic  matter, 
dried,  and  finely  powdered.  A  series  of  pots  was  filled  with  the 
powdered  rock  mixed  T,rith  an  inorganic  manure  containing  nitric  and 
ammoniacal  nitrogen,  calcium  sulphate,  potash,  and  phosphates,  and  a 
second  series  was  filled  with  a  similar  mixture,  except  that  no  phos- 
phate was  added,  and  buckwheat  was  sown  in  all  the  pots.  The 
influence  of  the  phosphates  in  the  manure  was  very  marked  ;  but  in 
all  cases  the  plants  in  the  pots  containing  the  manure  free  from 
phosphates,  assimilated  a  certain  quantity  of  phosphoric  acid  from  the 
powdered  rock.  The  schists  and  granites  employed  contained  phos- 
phoric acid  in  proportions  varying  from  O'lOS  to  0"207  per  cent. ;  but 
in  most  cases  fluorine  was  also  present,  so  that  the  phosphoric  acid 
may  have  existed,  in  part  at  least,  as  apatite. 

The  phosphates  contained  in  the  schists  and  granites  are  partly 
soluble  in  dilute  acetic  acid  (1:5),  or  a  2  per  cent,  solution  of  ammo- 
nium oxalate ;  and  since  the  latter  reagent  also  dissolves  a  certain 
proportion  of  potash,  and  of  the  humous  substance  which  can  be  sepa- 
rated by  Grandeau's  process,  it  may  be  used  as  a  means  of  deter- 
mining the  degi'ee  of  solubility  of  the  fertilising  constituents  of  a 
soil. 

Small  quantities  of  phosphoric  acid  are  not  precipitated  by  ammo- 
nium molybdate  in  presence  ef  ammonium  oxalate  ;  the  latter  should 
therefore  be  removed  by  evaporation  and  ignition.  C.  H.  B. 

Kainite  and  Bone-meal  in  Sandy  Soil.  By  F.  W.  Steffens 
{Bled.  Cent)-.,  1884,  99). — Rye  was  sown  after  one  year's  clover-ley 
which  had  been  ploughed  in,  and  -3  centners  kainite  with  1  centner 
bone-meal  were  added  at  the  time  of  sowing;  the  gain  over  unmanured 
soil  was  equal  to  25  m.  per  morgen.  Bone-meal,  without  kainite, 
was  unsatisfactory.  E.  W.  P. 

Carnallite,  a  Cheap  Substitute  for  Kainite.  By  Troschske 
{Bled.  Ce7itr.,  1884,  98). — It  is  here  stated  that  kainite  is  nearly  twice 
as  costly  as  carnallite,  whilst  the  properties  of  the  latter  surpass 
those  of  the  former  :  for  example,  to  absorb  1  kilo,  ammonia  the  ex- 
penses are  as  44 :  13,  so  that  carnallite  niay  be  well  employed  in  stalls 
to  soak  up  urine.  Again,  atmospheric  ammonia  is  absorbed  to  the 
extent  of  9  per  cent,  by  carnallite,  4"5  by  kainite.  The  reckoning  on 
the  other  side  against  carnallite  is,  that  the  magnesium  chloride  it 
contains  is  not  good  for  plants  ;  at  least  not  to  be  recommended  for 
roots  and  potatoes.  E.  W.  P. 
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Litmus,  Rosolic  Acid,  Methyl-orange,  Phenacetolin,  and 
Phenolphthalein  as  Indicators.  By  R.  T.  Thomson  (Ghem. 
Xcics,  49,  119 — 121  ;  compare  this  vol.,  G91).=The  present  paper 
contains  further  notes  to  the  previous  communications  already  referred 
to  {loc.  cit.). 

Deterrtiination  of  Small  Proportions  of  Hydroxide  in  presence  of 
Large  Quantities  of  Carhonntes  and  other  Compounds  of  Sodium  and 
Potassium. — The  process  described  is  founded  on  the  neutrality  of 
precipitated  barium  carbonate  to  phenolphathale'in  ;  and,  employing 
this  indicator,  it  consists  in  adding  excess  of  neutral  barium  chloride 
to  the  solution  of  sodium  or  potassium  carbonate,  in  which  the 
amount  of  hydroxide  is  to  be  determined,  then  after  the  further  addi- 
tion of  a  little  more  of  the  same  indicator,  titratiug  the  hydroxide 
in  solution  with  standard  acid.  The  whole  process  must  be  conducted 
in  the  cold,  as  heating  gives  rise  to  low  results.  The  efficiency  of  the 
process  is  proved  by  test  experiments.  The  barium  chloride  cannot 
be  replaced  effectually  by  a  calcium  salt.  Impurities  such  as  chlorides, 
sulphates,  and  sulphites,  do  not  interfere  with  this  method,  nor  do 
phosphates  to  any  appreciable  extent ;  whilst  sulphides  may  be  ren- 
dered harmless  by  treatment  with  a  few  drops  of  hydrogen  peroxide. 
With  aluminates,  the  whole  of  the  alkali  is  determined,  but  with  sili- 
cates, only  90  per  cent,  of  it. 

The  pi'ocess  may  evidently  be  applied  to  similar  determinations  in 
other  salts  yielding  precipitates  with  barium  neutral  to  phenol- 
phthalein, e.g.,  normal  sulphites  and  phosphates.  By  the  following 
scheme,  the  amount  of  sodium  or  potassium  sulphite,  carbonate, 
hydrogen  carbonate,  or  hydi-oxide  may  be  determined  in  a  few 
minutes.  The  hydroxide  is  estimated  as  already  described  ;  then  by 
titrating  another  portion  in  the  cold,  using  phenolphthalein,  the 
hydroxide  and  half  the  carbonate  is  found  ;  and  hnally,  using  methyl- 
orange,  and  a  further  addition  of  acid,  the  other  half  of  the  carbonate 
and  half  the  sulphite  is  obtained.  F]"om  these  data,  the  various  pro- 
portions are  easily  calculated. 

Determination  of  Sodium  or  Potassium  Hydrogen  Carbonate  in  pre- 
sence of  Normal  Carbonate. — This  is  another  application  of  the  above 
process.  The  solution  under  examination  is  mixed  with  excess  of 
standard  caustic  soda,  in  which  the  hydroxide  has  been  determined  by 
the  above  method  ;  barium  chloride  is  added,  and  the  excess  of  hy- 
droxide employed  titrated  with  standard  acid ;  the  difference  between 
tliis  quantity  and  the  total  soda  used  gives  the  amount  required  to 
neutralise  the  hydrogen  carbonate.  Successful  test  experiments  show 
the  value  of  this  method. 

Behaviour  of  Sodium  and  Potassium  Arsenates. — With  litmus,  rosolic 
acid,  and  phenacetolin,  the  change  in  colour  is  gradual  and  the  end- 
reaction  indistinct.  Methyl-orange  changes  colour  suddenly  at  the 
finish,  although  the  full  pink  is  not  developed  until  there  is  a  slight 
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excess  of  acid.  With  phenol phflialein,  on  tlie  other  hand,  the  neutral 
points  at  different  stages,  as  well  as  the  end-reaction,  are  well  defined. 
The  following  results  have  been  obtained  : — ■ 

NajAsOi  used  for  each  test,  2-08  grams  (=  NaoO  =  0'93  gram). 

c.c.  normal  acid 
Indicator.  consumed.  Grams  Na^O  found. 

Litmus 19-90  0-6169 

Rosolic  acid     19-85  0-6154< 

Methyl-orange     20-0— 20-05  0-6200—0-6215 

Pheuacetoliu    19-90  0-6169 

Phenolphthalein,  cold    10-0—10-00  0-3100—0-3100 

hot  ....  10-9—11-00  0-3379—0-3410 

from  which  it  will  be  seen  that  disodiura  hydrogen  arsenate  is 
neutral  to  phenolphthalein,  whereas  sodium  dihydrogen  arsenate  is 
neutral  to  the  other  four.  Therefore,  the  amount  of  arsenic  acid  in 
an  alkaline  arsenate  may  he  determined  as  follows : — Dissolve  the 
sample  in  water,  filter,  neutralise  with  methyl-orange  as  indicator, 
boil  off  carbonic  anhydride,  cool,  add  phenolphthalein,  and  determine 

with  normal  or  —  sodium  hydroxide.       Sodium  carbonate   does  not 

interfere  with  this  change,  sodium  arsenite  does,  but  this  compound  is 
seldom  present  in  commercial  arsenate,  for  which  this  method  is  in- 
tended. 

With  Sodium  and  Fotassinm  Arsenite,  litmus,  rosolic  acid,  and 
plienacetolin,  change  slowly,  but  give  a  distinct  end-reaction ;  methyl- 
orange  is  as  good  as  with  carbonate,  whilst  fhenolphthaleln  indicates 
too  soon.  The  results  obtained,  using  1-30  grams  NaAsOj  =  0-31  gram 
NajO  for  each  test,  were : — 

c.c.  normal 
Indicator.  acid  used.  Grams  Na^O  found. 

Litmus 10  0-310 

Rosolic  acid 10  0-310 

Methyl-orange     10—10  0-310—0-310 

Phenacetolin    10  0-310 

Phenolphthalein,  cold   ....  9-05— 9-1  0-2805- 0-2821 

hot   ....  8-90—9-0  0-2759-0-2790 

Arsenious  acid  is  neutral  to  methyl-orange  ;  but,  as  will  be  seen,  it 
requires  a  large  quantity  of  alkali  to  make  it  neutral  to  phenol- 
phthalein :  hence  its  interference  in  the  determination  of  arsenic  acid. 
Similar  experiments  on  the  determination  of  boric  acid  in  borates 
have  not  yielded  satisfactory  results.  D.  A.  L. 

New  Volumetric  Method  for  the  Estimation  of  Nitrous 
Acid.  By  A.  G.  Green  and  S.  Rideal  {Ghem..  Neivs,  49,  173—174). 
— The  method  recommended  by  the  authors  is  founded  on  the  action 
of  nitrous  acid  on  aniline  ;  the  formation  of  diazo- benzene  takes  place 
quite  quietly  and  quantitatively,  provided  due  precautions  are  ob- 
served.    The  following  is  the  method  adopted  for  applying  this  reac- 


ANALYTICAL   CHEMISTRY.  871 

tion  fo  the  quantitative  determinatiou  of  nitrous  acid  : — A  decinorraal 
solution  of  aniline  is  prepared  with  slightly  more  than  twice  its  equi- 
valent of  acid,  one-half  being  sulphuric  and  the  other  hydrochloric 
acid.  A  weighed  quantity  of  nitrite  is  dissolved  in  sutHcient  water  to 
make  the  solution  between  deci-  and  centi-normal.  A  rouo-h  deter- 
mination of  the  nitrous  acid  in  the  sample  is  now  made  with  centi- 
normal  permanganate,  or  the  aniline  solution :  and  then  several 
experiments  are  started,  employing  varying  quantities  of  nitrite 
approximating  to  tlie  number  found  above,  along  with  the  same  quan- 
tity of  aniline  solution.  After  remaining  overnight  (if  great  accuracy 
is  required  in  an  atmosphere  of  carbonic  anhydride),  an  equal 
volume  of  starch  and  potassium  iodide  solution  is  added  to  each, 
which  speedily  indicates  even  a  veiy  small  excess  of  nitrous  acid  in 
any  of  the  experiments,  thus  showing  where  too  much  nitrite  was 
used.  Estimations  of  nitrous  acid  have  been  made  by  this  method  to 
less  than  O'l  per  cent.  :  moreover,  it  can  be  employed  where  perman- 
ganate is  inadmissible  from  the  presence  of  reducing  agents. 

D.  A.  L. 

Estimation  of  Nitric  Acid.  By  E.  Wildt  and  A.  Schkibe 
(ZeifscJu-.  Anal.  Chem.,  18S4,  151 — 157). — The  authors  have  con- 
structed a  combination  of  apparatus  which  admits  of  the  employment 
of  Schloesing's  well-known  method  without  the  use  of  mercury,  the 
nitric  oxide  formed  being  reoxidised  into  nitric  acid  and  determined 
acidimetrically.  The  test  experiments  quoted  are  very  satisfactory, 
and  the  Avorking  of  the  method,  which  requires  the  aid  of  a  diagram 
for  its  elucidation,  is  quite  simple.  O.   H. 

Estimation  of  Phosphoric  Acid.  By  G.  H,  Ogston  and  others 
{Chem.  Neics,  49,  230 — 231). — The  following  directions  are  given  as 
a  step  towards  getting  uniform  results  when  phosphoric  acid  is  deter- 
mined in  the  same  material  by  different  opei'ators.  1.  Two  samples 
should  be  supplied  by  the  manufacturers,  one  very  finely  divided,  the 
other  coarsely  crushed.  2.  The  phosphoric  acid  is  to  be  determined 
in  the  ground  sample  dried  at  100°,  the  moisture  in  the  crushed 
sample,  and,  if  desired,  in  both  samples.  3.  In  event  of  the  results 
obtained  by  two  experimenters  differing  by  more  than  1"5  per  cent., 
their  opinion  is  to  be  asked  as  to  the  cause  of  the  difference. 

D.  A.  L. 

Estimation  of  Phosphoric  Acid  in  Arable  Soils.  By  de 
Gaspakin  (dnnpt.  rend,  98,  903 — 964). — The  author  admits  the  truth 
of  Lechartier's  statement,  that  in  his  method  (Abstr.,  18b3,  619)  the 
whole  of  the  phosphoric  acid  is  not  extracted  from  the  calcined  residue 
by  treatment  with  dilute  nitric  acid.  The  phosphates  should  be  pre- 
cipitated by  ammonia,  dissolved  in  nitric  acid  loithout  calcination,  and 
the  phosphoi'ic  acid  precijiitated  by  ammonium  molybdate.  In  pre- 
sence of  a  considerable  proportion  of  alkaline  earths,  the  calcination 
method  gives  accurate  results.  C  11.  B. 

Estimation  of  Boric  Acid  on  Borosilicates.  By  C.  Bodkwk; 
{Zeitschr.  Anal.  Chem.,  1884,  143 — 149;. — Such  minerals  are  genex-ally 
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fused  witli  an  alkaline  carbonate,  the  mass  extracted  witTi  water,  and 
in  the  solution  the  silicic  acid  is  for  the  most  part  precipitated  bj  the 
addition  of  ammonium  chloride  or  carbonate.  The  silica  still  remain- 
ing in  solution  is  precipitated,  after  the  removal  of  all  ammonium 
carbonate,  by  a  solution  of  zinc  oxide  in  ammonia.  This  latter  treat- 
ment must  be  repeated,  but  a  little  boric  acid  appears  to  enter  into  the 
precipitate.  The  author  therefore  proposes  to  omit  the  precipitation 
with  zinc  oxide,  and  to  estimate  tbe  small  amount  of  silica  still  re- 
maining in  the  subsequently  obtained  borate  precipitates,  that  is,  in  the 
mag'nesium  borate  (Marignac's  method),  or  in  the  potassium  boro- 
fluoride  (Stromeyer's  method). 

E.  F.  Smith  has  described  (Amer.  J.  Sci.,  1882)  a  volumetric 
method  of  estimating  boric  acid.  He  precipitates  the  borate  solution 
"with  excess  of  standard  manganous  sulphate,  filters,  and  estimates  the 
excess  of  manganese  in  the  filtrate  by  potassium  permanganate.  E. 
r.  Smith  fuses  insoluble  borates  with  sodium  carbonate,  adds  to  the 
solution  of  the  melted  mass  an  excess  of  ammonium  sulphate,  heats 
until  all  ammonia  is  expelled,  and  then  titrates  the  solution  as  de- 
scribed. According  to  Bodewig  this  method  is  quite  incapable  of 
furnishing  even  approximate  results.  O.  H. 

Estimation  of  Quartz  in  Siliceous  Rocks  and  Soils.    By  J. 

Hazard  (Zeitschr.  Anal.  Chem.,  1884,  158 — 160). — The  exceedingly 
finely  powdered  silicate  is  heated  for  six  hours  with  2  parts  of  con- 
centrated sulphuric  acid  and  1  part  of  water  at  260°,  the  insoluble 
residue  washed  with  water,  caustic  alkali,  and  hydrochloric  acid. 

The  author  has  ascertained  that  the  following  silicates  are  com- 
pletely decomposed  by  suljihuric  acid : — Muscovite,  biotite,  garnet, 
tourmaline,  talc,  hornblende,  hypersthene,  diallage,  and  pyroxene,  and 
of  the  felspars  labradorite  and  anorthite,  whilst  albite,  orthoclase  and 
oligoclase  are  not  attacked.  The  residue  obtained  as  described  may 
therefore  contain  one  or  more  undecomposable  silicates.  In  it  there- 
fore the  amount  of  alumina  and  of  lime  is  estimated,  and  from  the 
data  obtained  the  proportion  of  silicates  calculated. 

For  1  part  of  lime  found  in  the  residue,  the  author  subtracts  from 
the  total  alumina  1'8321  parts  of  AI2O3,  and  for  each  part  of  this 
1'1G96  from  the  SiOo.  Of  the  AI..O3  lefr,  each  part  corresponds  to 
3"5088  parts  of  combined  810-2;  the  remainder  is  quartz.  0.  H. 

Estimation  of  Cuprous  Chloride  in  Copper  Liquors.'  By  S. 

G.  Rawson  (Chem.  Ne^vs,  49,  161 — 162). — In  the  extraction  of  silver 
from  pyrites  by  Claudet's  method,  large  quantities  of  cuprous  chloride 
are  prejudicial,  because  the  zinc  iodide  employed  instead  of  only  pre- 
cipitating the  silver,  is  partially  used  up  for  the  formation  of  cuprous 
iodide.  It  is  therefore  important  to  determine  the  quantity  of  cuprous 
chloride  in  copper  liquors,  and  for  this  purpose  the  only  satisfactory 
method  is  treatment  with  ferric  chloride  (which  is  reduced  to  ferrous) 
and  titration  with  permanganate.  Copper  liquors  generally  contain 
cupric,  cuprous,  sodium,  silver,  and  ferrous  chlorides,  free  hydrochloric 
acid,  zinc,  calcium,  lead  and  sodium  sulphates,  an  insoluble  residue, 
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and  of  course  water.  It  is  sliown  that  althoug-li  the  amonnt  of  acid 
added  when  standardising  the  permanganate  either  with  ferrous  sul- 
phate or  iron  dissolved  in  sulphuric  acid,  does  not  affect  the  result, 
nevertheless  the  amount  of  ferric  chloride  and  sulphuric  acid  added 
in  the  titration  of  cuprous  chloride,  does  alter  the  result  to  a  con- 
siderable extent,  in  fact,  the  results  increase  directly  with  the  quan- 
tities of  either  of  these  reagents  employed.  This  irregularity  is 
proved  to  be  due  to  the  liberation  of  hydrochloric  acid,  and  for  this 
reason  the  author  suggests  the  use  of  ferric  sulphate  instead  of  ferric 
chloride  for  these  determinations.  The  ferric  salt  is  best  dissolved  by 
making  into  a  paste  with  sulphuric  acid,  and  then  mixing  with  cold 
water.  Of  course  the  ferrous  chloride  in  the  copper  liquors  is  deter- 
mined from  time  to  time.  D.  A.  L, 

Volumetric  Estimation  of  Iron.  By  R.  W.  Atkinson  (Ghem. 
Neivs,  49,  117 — 119,  and  217 — 218). — In  this  communication,  the 
direction  is  pointed  out  and  experimentally  illustrated,  in  which  cer- 
tain quantitative  errors  in  the  volumetric  estimation  of  iron  may 
originate.  Firstly,  during  the  preparation  of  the  standard  solution, 
and  secondly,  in  standardising  this  solution.  For  the  preparation  of 
standard  dichromate,  the  salt  should  not  be  fused,  but  the  pure  salt 
should  be  finely  powdered,  and  dried  in  a  steam-oven  previous  to  use. 
With  regard  to  standardising,  it  is  observed  that  very  different  results 
ai'e  obtained,  according  to  the  form  of  iron  employed  for  this  purpose. 
Of  materials  employed  in  such  ca.se,  ferrous  sulphate  is  out  of  the  ques- 
tion ;  ferrous  ammonium  sulphate,  when  pure,  will  remain  constant  in 
composition  for  several  months,  but  is  ultimately  liable  to  alteration  ; 
ferric  oxide  is  very  good  for  standardising,  but  it  is  very  difficult  to 
obtain  in  a  pure  state,  owing  to  the  facility  with  which  it  becomes 
contaminated  during  its  preparation ;  on  this  account,  steel  of  known 
composition  is  generally  employed,  dissolved  either  in  dilute  sulphuric, 
or  nitric  acid,  and  in  the  latter  case  the  nitric  acid  is  eliminated  by 
evaporating  the  solution  to  dryness  with  hydrochloric  acid ;  tlie 
I'esidue  is  then  taken  up  with  hydrochloric  acid,  the  solution  neutra- 
lised, reduced  with  ammonium  hydrogen  sulphite,  and  the  sulphurous 
acid  got  rid  of  by  treatment  with  dilute  sulphuric  acid  and  boiling. 
The  author  has  made  several  series  each  of  many  experiments,  testing 
the  dichromate  solution  with  ferrous  ammonium  sulphate,  with  steel 
dissolved  in  dilute  sulphuric  acid,  and  with  steel  dissolved  in  nitric 
acid  and  treated  as  described  above. 

The  final  average  results  are  as  follows : — 

T.  II.  III. 

Potassium  dirhro-  With  ferrous  Steel  di-solrod  Steel  disaolved 

mate  sohition.        ammonium  sulphate,  in  sulphuric  acid.  in  nitric  acid. 

1  c.c.  =  Fe  0-0063986  0-0053656  0-0053994 

From  which  it  is  obviou.s  that  whereas  the  results  I  and  III  agree 
very  well,  re.sult  II  differs  from  both  by  0-000033  or  more,  wliich 
could  amount  to  a  lo.sa  of  0-3  per  cent.  Fe  in  a  determination  ;  there- 
fore steel  dissolved  in  sulphuric  acid  should  not  be  used  for  standard- 
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ising.  The  low  result  is  probably  caused  by  the  presence  of  the  carbon- 
aceous matter  of  the  steel  in  the  sulphuric  acid  solution,  exerting  a 
reducing  action  on  the  dichromate,  whilst  by  treatment  with  nitric 
acid  and  evaporating,  this  matter  is  destroyed. 

Jn  this  first  part  of  the  paper,  the  author  discusses  the  preparation 
and  standardising  of  the  potassium  dichromate  solution  for  the  volu- 
metric determination  of  iron,  and  thus  fixes  a  trustworthy  standard : 
the  second  part  treats  of  the  methods  used  in  the  titration. 

Of  course  the  ore  is  pulverised  as  finely  as  possible,  and  is  thoroughly 
dried  and  accurately  weighed.  It  is  dissolved  by  prolonged  digestion 
with  hydrochloric  acid.  In  the  present  instance  there  was  no  evidence 
to  show  that  ferric  chloride  is  volatile  at  100°.  The  next  step  is  to 
reduce  the  solution  of  the  ore,  which  is  done  either  with  zinc,  or  stan- 
nous chloride,  or  sulphurous  acid. 

Zinc  can  be  used  successfully  only  when  it  is  free  from  or  contains 
a  known  quantity  of  iron.  There  are,  however,  other  objections  to  its 
use,  namely,  it  dissolves  but  slowly,  and  secondly,  the  zinc  chloride  in 
solution  retards  the  development  of  the  blue  coloration  when  testing 
with  potassium  ferricyanide,  both  these  objections  tend  unnecessarily 
to  prolong  the  time  of  analysis ;  finally,  the  end  blue  reaction  is  so 
indistinct  that  as  much  as  from  O'l  to  02  per  cent,  of  the  iron  in  the 
ore  may  be  overlooked.  Consequently,  although  the  zinc  method  may 
yield  uniformly  concordant  results,  it  cannot  be  regarded  as  extremely 
accurate. 

The  stannous  chloride  method  is  fully  described  and  most  emphati- 
cally denounced,  inasmuch  as  it  is  not  only  extremely  difficult  to  get 
accurate  results,  but  the  ultimate  result  is  in  the  hands  of  the  analyst ; 
for  owing  to  the  fact  that,  after  adding  excess  of  stannous  chloride  to 
effectually  reduce  the  iron  in  solution,  it  is  necessary  to  oxidise  the 
unused  reagent  before  proceeding  with  the  titration  of  the  iron,  it  is 
obvious  that  either  insufficient  oxidation,  or  too  liberal  oxidation  of 
this  unused  stannous  chloride  mast  most  seriously  impair  the  result. 

The  most  trustworthy  method  of  reduction  is  with  ammonium 
hydrogen  sulphite,  which  is  conducted  in  the  following  manner  : — The 
solution  of  ore  is  diluted  with  acidulated  water,  filtered,  neutralised 
with  ammonia,  and  the  slight  precipitate  of  ferric  hydroxide  redis- 
solved  by  a  few  drops  of  hj'drochloric  acid.  Strong  ammonium 
hydrogen  sulphite  solution  is  now  added  (about  1  c.c.  for  eacli  Ovl 
gram  of  ore  employed),  the  solution  well  shaken,  and  boiling  water 
added.  It  is  now  acidified  with  dilute  sulphuric  acid  (1  to  6),  and 
after  boiling  for  half  an  hour  the  solution  is  titrated  with  dichromate. 
Numerous  experiments  show  that  by  following  these  directions,  con- 
stant and  accurate  results  can  be  obtained.  The  advantages  are  that 
the  most  stable  ferrous  compound,  feirous  ammonium  sulphate,  is 
dealt  with,  and  moreover  the  feri-icyanide  reaction  is  decided  and 
delicate,  detecting  a  difference  of  0"00025  gram  iron.  The  decompo- 
sition of  the  ferricyanide  solution  may  be  retarded  by  protecting  it 
from  light.  A  mixture  of  ferric  chloride  and  potassium  ferricyanide 
is  reduced  by  exposure  to  light,  and  therefore  blue  colour  is  developed  ; 
this  is  important  in  testing ;  it  is  hence  advisable  to  shade  the  testing 
slab  during-  use.  D.  A.  L. 
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Estimation  of  Phosphorus  in  Iron  and  in  Iron-ores.     By  A. 

Tamm  {CheiH.  News,  49,  2U8  —  2lU). — lu  the  present  memoir  an 
account  is  given  of  systematic  investigations  on  some  of  the  methods 
employed  for  the  determination  of  phosphorus  in  iron  and  iron-ores, 
conducted  by  the  author  with  the  assistance  of  some  other  chemists. 
With  I'egard  to  dissolving  the  iron  previous  to  the  precipitation 
with  ammonium  molybdate,  the  following  method  is  recommended 
as  the  best: — The  iron  is  dissolved  by  boiling  with  nitric  acid, 
sp.  gr.  1"20,  using  12  c.c.  for  each  gram  of  iron  taken,  the  solution  is 
boiled  briskly  to  dryness,  and  the  dry  iron  salt  after  heating  for  one 
hour  at  about  200°  (or  the  melting  point  of  tin),  is  dissolved  in  hydro- 
chloric acid,  sp.  gr.  1"19,  employing  G  c.c.  for  each  gram  of  iron.  The 
solution  is  again  boiled  quickly  to  dryness,  taken  up  as  before  with 
hydrochloric  acid,  and  the  excess  of  acid  evaporated  as  far  as  pos- 
sible  without  drying  any  of  the  iron  salt.  The  solution  is  then  mixed 
with  about  twice  its  volume  of  water,  and  the  silica  filtered  off.  The 
first  drying  and  heating  (without  hydrochloric  acid)  ensures  the  com- 
plete precipitation  of  the  phosphorus  by  ammonium  molybdate  ;  whilst 
the  second  (with  hydrochloric  acid)  facilitates  the  subsequent  .separa- 
tion of  the  silica. 

Other  methods  which  give  more  or  less  low  results  have  also  been 
investigated  ;  such  are,  briefly  :  dissolving  the  iron  in  nitric  acid, 
evaporating  to  dryness,  redissolving  in  a  mixture  of  hydrochloric  and 
nitric  acids  diluted  with  water,  &c.,  which  gives  the  same  low  results 
as  dis,solving  in  nitric  acid  and  evaporating  the  solution  to  only  half 
its  volume  :  dissolve  in  nitric  acid,  boil  until  the  solution  thickens, 
add  hydrochloric  acid,  boil  to  dryness,  heat  for  one  hour  at  200°,  re- 
dissolve  in  hydrochloric  acid,  &c.  ;  the  results  in  this  case  are  mode- 
rately good  :  dissolving  in  aqua  regia,  or  adding  hydi'ochloric  acid 
immediately  after  nitric  acid  without  previous  boiling  ;  in  another 
method  the  solution  was  prepared  in  a  manner  similar  to  that  preced- 
ing the  last,  without,  however,  evaporating  to  dryness  with  lijdn  - 
chloric  acid.  In  all  these  methods  the  low  results  are  of  course  duo 
to  the  phosphorus  being  only  partially  precipitated  :  this  is  attri- 
buted to  the  presence  of  organic  matter,  which  is,  without  doubt, 
entirely  destroyed  by  the  treatment  in  the  first  method. 

The  author  then  proceeds  to  give  a  detailed  account  of  his  method 
of  precipitation  with  ammonium  molybdate:  the  following  are  note- 
worthy. To  prevent  the  precipitate  sticking  to  the  glass,  the  clean 
beaker  employed  for  receiving  the  filtrate  from  the  silica  should 
simply  be  rinsed  with  water  and  dilute  ammonia,  but  notwaped.  The 
solution  should  be  kept  as  small  as  possible.  When  the  quantity  of 
phosphorus  exceeds  several  tenths  of  1  per  cent.,  2  c.c.  of  molybilato 
solution  are  added  in  excess  for  every  0001  gram  of  phosphorus 
taken.  After  the  addition  of  the  molybdate,  the  solution  is  kept  at 
40°  for  four  hours,  when  precipitation  is  found  to  be  complete.  The 
washing  is  performed  with  water  containing  1  per  cent,  of  1*20  nitric 
acid,  and  is  conducted  as  quickly  as  possible.  Extra  washing  does  not 
tend  to  dissolve  the  precipitate.  The  precipitate  is  dried  at  120',  and 
then  contains  r64  per  cent,  phosphorus.  In  the  absence  of  arsenic, 
the  method  can  be  further  accelerated,  for  the  molybdate  solution  may 
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be  added  warm  (50')  to  tlie  boiling-  iron  solution,  and  after  an  hour 
filtered.  It  is  proved  experimentally  that  the  addition  of  ammoninm 
nitrate  is  not  necessary  when  precipitatin*^  with  molybdate ;  more- 
over, neither  ammonium  nitrate  nor  molybdate  is  required  for  wash- 
ing the  molybdenum  precipitate.  With  regard  to  other  methods  of 
analysis,  the  "  acetate  magnesia  "  and  the  "  molybdate  magnesia  " 
naetliods  are  referred  to.  The  former  is  too  tedious  for  general  pur- 
poses, but  is  good  as  a  check  in  doubtful  cases  by  the  molybdenum 
method.  The  molybdate  magnesia  method  is  useful  when  there  are 
larore  amounts  of  phosphorus  to  be  determined,  as  a  large  molybdenum 
precipitate  is  difficult  to  dry  and  weigh.  As  a  general  method,  the 
ammonium  molybdenum  is  the  most  convenient  and  practical. 

It  is  remarked  that  the  phosphorus  iu  irou  is  not  so  uniformly  dis- 
tributed as  is  generally  supposed.  For  example,  in  cast-iron  made  from 
the  same  material,  the  phosphorus  varies  from  0"020  to  0"027  per  cent., 
or  from  0"024  to  0'080  per  cent.  Moreover,  the  amount  of  phosphorus 
in  bar-iron  varies  not  only  in  the  separate  bars,  but  also  in  the  diHerent 
parts  of  the  same  bar.  In  Bessemer  iron  and  steel  ingots,  it  is  usual  to 
tind  the  full  amount  of  phosphorus  of  the  pig-iron  employed.  Lanca- 
shire hearth-ii'on,  when  special  care  is  taken,  contains  f  or  f  of  the 
phosphorus  of  the  cast-iron,  under  other  circumstances  the  amount  of 
phosphorus  varies  from  -|  to  the  whole,  or  in  some  few  cases  to  more 
than  that  of  the  cast-iron ;  the  phosphorus  in  such  cases  coming  from 
the  slag.  Walloon  hearth-iron  on  the  other  hand  generally  contains 
at  the  most  f  down  to  the  smallest  trace  of  the  cast-iron  phosphorus. 

Estimation  of  PhospJionis  in  Iron  Ores. — Tlie  most  certain  way  to 
determine  the  total  phosphorus  present  is  to  fuse  with  sodium  car- 
bonate, using  2  grams  of  carbonate  to  1  gram  of  ore,  dissolve  in  aqua 
regia,  separate  silica  in  the  usual  way,  and  proceed  as  above 
described.  The  ore  may  be  efficiently  dissolved  in  strong  hydro- 
chloric acid,  taking  care  to  digest  sufficiently  long  before  evaporation 
for  silica,  then  as  in  the  preceding  case.  D.  A.  L. 

Detection  of  Adulteration  in  Portland  Cement.    By  R.  and 

W.  Fresenius  (Zeitschr.  Anal.  Chem.,  1884,  175 — 185). — Portland 
cement  is  stated  to  be  liable  to  adulteration  with  hydraulic  lime,  and 
with  furnace  slag.  The  following  tests  furnish  ready  means  of  dis- 
tinction between  the  pure  article  and  substitutes  or  mixtures. 

The  sp.  gr.  of  cement  lies  between  3'12  and  3"15,  that  of  hydraulic 
lime  is  2'44 — 2'55,  and  of  slag  2*87 — o"01.  Whilst  pure  cement, 
even  after  lengthy  exposure  to  the  air,  shows  at  most  2'6  per  cent,  of 
loss  on  ignition,  lime  loses  from  18  to  19  per  cent.  :  0'5  gram  of  the 
finely  powdered  substance  heated  with  50  c.c.  of  cold  distilled  water, 
yields  a  solution  which  iu  the  case  of  slag  is  practically  devoid  of 
alkalinity,  whilst  the  lime  solution  requires  about  2U  c.c.  standard 
acid  for  neutralisation,  that  from  cement  requiring  from  4  to  6"2  c.c. 
Treated  directly  with  standard  acid,  1  gram  of  the  substance  should 
not  consume  materially  less  than  18'8  c.c.  of  acid,  slag  neutralising 
but  about  one-half  that  volume.  Boiled  with  dilute  sulphuric  acid, 
1  gram  of  the  substance  yields  a  solution  which  will  decolorise  only  a 
few  di'ops  normal  permanganate  solution  in  the  case  of  cement  and 
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lime,  but  large  volumes  in  that  of  slag.  Lastly,  whilst  hydraulio 
lime  absorbs  carbonic  anhydride  (1  gram  about  10  mgrms.),  cement 
does  not  combine  with  that  gas. 

Experiments  made  with  mixtui-es  containing  10  per  cent,  of  adul- 
terant, readily  gave  decisive  indications  with  one  or  other  of  tlie  above 
tests.  0.  H. 

Petroleum  Testing  in  Tropical  Climates  with  Abel's  Appa- 
ratus.   By  Sir  F.  A.  Abel  and  B.  Redwood*  {Clunn.  Xcus,  49,  I'tt; 

197). — When  the  legally  recognised  testing  method  is  employed,  the 
flashing  point  of  one  and  the  same  sample  of  petroleum  is  found  to 
be  lower  in  tropical  than  in  temperate  climates  (compare  Abel, 
Jour.  Soc.  Chcm.  Intl.,  1882,  471 — 478).  As  an  illustration  of  this 
fact,  the  flashing  point  of  an  oil  which  was  73°  F.  in  the  laboratory 
atmosphere,  was  only  06^  F.  in  an  apartment  heated  to  a  tropical 
temperature. 

This  dilference  is  due  to  the  fact  that  the  petroleum,  having  been 
exposed  to  the  high  temperature  previous  to  testing,  cannot  so  easily 
hold  in  solution  the  more  volatile  hydrocarbons,  and  therefore  the 
slightest  agitation — such  for  instance  as  the  pouring  of  the  oil  into 
the  testing  cup — determines  their  vaporisation,  and  the  volatile  in- 
flammable vapours  hover  .about  the  surface  of  the  oil  in  the  cup  and 
give  rise  to  the  low  flashing  point.  This  is  especially  the  case  when 
the  oil  is  poured  into  the  cup  in  a  long  thin  stream  from  some  dis- 
tance above  the  cup.  This  difiiculty  can  be  obviated  by  prolonged 
cooling  of  the  oil  previous  to  testing' ;  this  method  is,  however,  not 
recommended  as  practical  ;  therefore  the  following  are  suggested  : — 
Leaving  the  testing  slide  withdrawn  for  some  time  before  applying  the 
test-flame ;  removal  of  the  vapours  by  aspirating,  or  by  gently 
blowing  over  the  surface  ;  to  commence  applying  the  test-flame  at  a 
tempei'ature  much  lower  than  that  prescribed  by  the  Acts.  Of  all 
these  methods,  the  authors  prefer  the  last  mentioned ;  it  causes  the 
removal  of  the  superincumbent  vapours  in  quantities  too  small  to 
flash  by  currents  of  air  set  up  by  each  application  of  the  test-flame. 
All  the  methods  occasion  the  loss  of  some  of  the  volatile  constituents 
of  the  petroleum ;  as,  however,  there  is  always  an  unavoidable  loss  of 
these  matters  whenever  the  oils  are  manipulated  in  any  way  in  hot 
climates,  this  loss  is  unimportant  when  compared  with  benefit  derived 
from  the  attainment  of  uniform  results.  D.  A.  L. 

Estimation  of  Glycerol  in  Aqueous  Solution  by  means  of  its 
Refractive  Power.  By  F.  S'jkoii.mer  {Munatsh.  UhrDt.,  5,  55— (52). 
— The  author  recommends  the  estimation  of  glycerol  in  aqueous 
solution  by  a  determination  of  the  refractive  index  of  the  liquid. 
This  can  be  readily  and  accurately  efi'ected  by  means  of  Abbe's  re- 
fractometer.  Tables  are  given  showing  the  specific  gravities  and 
refractive  indices  of  aqueous  solutions  containing  from  50 — 99  per 
cent,  of  glycerol.  A.  J.  G. 

*  JS'ole  hi/  Editor. — The  name  is  misspelt  in  the  original. 
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}^nfe. — The  author  appears  to  he  unacquainted  with.  Lenz's  paper 
on  this  subject  (Zeitschr.  Anal.  Chem.,  1880,  297).— A.  J.  G. 

Action  of  Alkalis  on  Amides.  By  E.  Bosshard  (Zeitschr.  Anal. 
Chem.,  ISSl,  100 — 165). — Contradictory  statements  have  been  made 
in  reference  to  the  stability  of  leucine,  tyrosine,  aspartic,  and  glutamic 
acids  when  heated  with  potassium  or  barium  hydroxide.  Thus  while 
Mallet  and  also  Schulze  assert  that  ammonia  is  readily  given  off  at 
temperatures  above  50",  Schiitzenberger  obtained  amidic  products  by 
heating  albumin  with  excess  of  barium  hydroxide  at  200°  for  several 
days. 

The  author  prepared  the  amides  above  enumerated  in  a  state  of 
purity,  and  especially  perfectly  free  from  ammonia.  These  on  treat- 
ment with  potassium  or  barium  hydroxide  failed  to  yield  any  ammonia. 
Asparagine  gives  one-half  of  its  nitrogen  as  ammonia  at  first,  and  the 
remainder  gradually  when  the  potash  has  reached  a  high  degree  of 
concentration.  0.  H. 

Analysis  of  Mustard.  By  A.  R.  Leeds  and  E.  Everhart  (Bied. 
Centr.,  1884,  140). — The  sinapine  thiocyanate  or  potassium  myronate 
is  estimated  by  treatment  with  aqueous  alcohol,  after  the  oil  has  been 
removed  by  dry  ether.  The  solution  is  evaporated,  dried  at  105°, 
weighed  and  ignited,  and  the  myronate  is  calculated  from  the  potas- 
sium sulphate  left.  Myrosin  and  cellulose  are  not  dissolved  by  dilute 
alcohol ;  these  are  then  treated  with  a  half  per  cent,  soda  solution  ;  the 
undissolved  cellulose  is  weighed  and  ignited,  whilst  the  solution  of 
myrosin  is  neutralised  and  precipitated  by  Ritthausen's  solution  of 
copper  sulphate.  If  starch  is  present  as  an  adulterant,  it  is  con- 
verted into  glucose.  E.  W.  P. 


Technical    Chemistry. 


Solvent  Action  of  Water  on  Zinc,  and  Effects  of  Drinking 
Water  contaminated  with  Zinc.  By  T.  Stevenson  {Chem.  News, 
49,  107).— Several  authorities  are  quoted  who  differ  in  opinion  as  to 
the  nocuous  or  innocuous  effects  of  drinking  water  containing  zinc. 
It  is  shown  that  water  after  passing  over  zinc  or  a  zinced  surface 
generally  contains  zinc  in  solution,  or  in  suspension,  or  both.  Potas- 
sium ferrocyanide  is  recommended  as  a  very  delicate  test  for  zinc,  but 
not  confirmatory.  D.  A.  L. 

Antiseptic  Experiments    in  a  Mortuary  Vault.    By  C.  A. 

CAiiERON  {Chem.  Neics,  49,  215 — 210). — In  the  vaults  of  the  ancient 
church  of  St.  Michan,  Dublin,  the  corpses  instead  of  decomposing 
became  dry,  like  mummies.  The  vaults  are  built  of  limestone.  The 
author  attributed  this  peculiarity  in  part  to  the  dryness  and  free- 
dom from  dust  which  characterises  the  atmosphere  of  the  vaults.     In 
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order  to  test  these  antiseptic  properties,  several  tubes  of  infusion  of 
7iielon  were  prepared,  sterilised,  and  sealed  up.  Many  of  these  were 
opened  at  various  times  in  the  laboratory  and  speedily  became 
turbid,  &c.  Ten  of  twelve  were  next  carefully  opened  in  one  of  the 
vaults  which  was  locked  for  six  weeks,  after  which  period  they  were 
removed  (on  13th  of  August,  1879)  ;  five  of  the  tubes  were  filled  with 
mycelium,  the  other  seven  were  quite  clear,  &c.  (including  the  sealed 
tubes),  but  after  a  few  days'  exposure  to  the  air  of  the  laboratory 
became  so  thick  that  they  could  not  be  poured  out.  D.  A.  L. 

Liquid  Hydrocarbons  from  Compressed  Petroleum  Gas.  By 
G.  AViLLiAMS  (Chem.  Neivs,  49,  197). — When  the  gas  obtained  from 
petroleum  at  a  high  temperature  is  stored  under  pressure,  as  in 
Pintsch's  system,  a  liquid  condenses  Avhich  contains  benzene,  toluene, 
and  certain  defines.  In  the  present  case,  the  olefines  are  separated 
from  the  aromatic  hydrocarbons  in  the  following  manner : — The 
hydrocarbon  vapours  are  passed  through  a  powerful  rectifying  column, 
and  two  fractions  are  collected,  one  beloAv  and  the  other  above  66°. 
The  first  is  reserved  for  the  preparation  of  the  olefines  :  the  latter  is 
used  for  the  preparation  of  benzene,  &c.,  for  which  purpose  the  ole- 
fines are  removed  by  agitafion  with  cold  permanganate  solution,  or 
preferably  by  distillation  from  dilute  nitric  acid  ;  the  latter  method 
is  susceptible  of  yielding  accurate  quantitative  results.  Nitro-pro- 
ducts  obtained  in  the  latter  process  are  under  examination. 

I).  A.  L. 

Paraffin- shale  from  Servia.  By  A.  B.  Griffiths  (Chem.  Neivs, 
49,  137 — 138). — This  shale,  intermingled  with  beds  of  whitish  clay 
containing  rock-salt  and  sodium  and  magnesium  sulphides,  forms  a 
very  extensive  deposit  near  the  River  Golabara  in  Western  Servia.  It 
is  nearly  white  and  odourless,  and  contains  no  bituminous  matter. 
When  heated  to  about  426°  it  takes  fire  and  burns  with  a  cleai", 
bright,  smokeless  flame,  leaving  a  grey  ash.  On  distillation,  it  yields 
2  per  cent,  of  a  semi-solid  hydrocarbon,  of  which  1'75  per  cent,  is 
wax  soluble  in  petroleum.  In  addition  to  this,  it  contains  3"02  per 
cent,  of  water  and  1"18  per  cent,  of  ammonia,  the  remainder  being 
mineral  matter,  which  would  probably  be  useful  for  the  preparation 
of  a  hydraulic  cement.  D.  A.  L. 

Presence  of  Manganese  in  Wines  and  other  Vegetable  and 
Animal  Products.  By  E.  J.  jMaumkxe  (C'umpt.  rend.,  98,  1U5G — 
— 10.")8). — Thirty-one  wines  of  different  vintages  from  various  locali- 
ties in  Europe  and  Afncawcre  found  to  contain  amounts  of  manganese 
varying  from  O'OOOl  to  0"0020  gi-am  per  litre.  All  these  wines  con- 
tained an  extremely  minute  proportion  of  jiotassium  hydrogen  tartrate, 
but  in  other  respects  were  of  normal  composition.  Wheat  grown  in 
the  district  of  Beanjolais  contains  a  considerable  proportion  of  man- 
ganese, and  this  metal  is  also  present  in  many  other  vegetable  and 
animal  organisms,  details  concerning  which  will  be  given  in  subse- 
quent papers.  C.  H.  B. 
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Preserving  Ground  Coffee.  By  F.  Schnitzer  (Dingl.  poh/t.  J., 
250,  5.j^). — Ground  coffee  is  mixed  with  a  cei'tain  propoi-tiou  of 
calcium  sucrate,  with  or  without  the  addition  of  pure  powdei-ed  su^ar, 
and  the  mixture  pressed  into  cakes.  The  calcium  sucrate  is  said  to 
prevent  decomposition,  i.e.,  it  fixes  the  organic  acids  formed  at  the 
commencement  of  the  decomposition.  D.  B. 

Manufacture  of  Etching  Ink.  (Dingl.  pohjt.  J.,  250,  555.) — 
According  to  Miiller,  a  liquid  for  etching  on  glass  has  recently  been 
introduced  into  commerce,  and  can  be  used  with  an  ordinary  pen. 
It  consists  of  hydrofluoric  acid,  ammonium  flaoride,  and  oxalic  acid, 
and  is  thickened  with  barium  sulphate.  A  better  ink  is  obtained  as 
follows  : — Equal  parts  of  the  double  fluoride  of  hydrogen  and  ammo- 
nium and  dried  precipitated  barium  sulphate  are  ground  together  in 
a  porcelain  moi'tar.  The  mixture  is  then  treated  in  a  platinum,  lead, 
or  gutta-percha  dish  with  fuming  hydrofluoric  acid,  until  the  latter 
ceases  to  react.  D.  B. 

Process  for  Preserving  and  Colouring  Stone  Work.  By  A. 
Keim  and  J.  Thenn  {Dingl.  -point.  J.,  250,  556). — The  authors  pre- 
serve white  stones  without  changing  their  original  colour  by  drenching 
them  with  lime,  baryta-water,  magnesium  sulphate,  or  potash  alum, 
then  with  potash  water-glass,  and  finally  with  hydrofluosilicic  acid. 
If  it  is  intended  to  colour  the  stone  work,  metallic  sulphates  are 
used,  the  bases  becoming  fixed  by  the  potash  water-glass,  and  the 
sulphuric  acid  combining  with  the  baryta,  whilst  the  potash  unites 
with  the  hydrofluosilicic  acid.  The  stones  are  then  jiainted  with 
a  solution  of  paraffin  in  benzene  or  petroleum.  D.  B. 

The  Liebig  Memorial  Statue  at  Munich.  By  M.  v.  Petten- 
KOFEK,  A.  Baeyer,  and  C.  .ZiMMERMANN  {Ber.,  17,  230 — 234). — On 
November  6th,  1883,  it  was  found  that  the  marble  statue  of  Liebig 
was  covered  with  a  number  of  black  spots  and  stripes.  Farther 
examination  showed  these  stains  to  consist  of  a  mixture  of  silver  and 
a  little  hydrated  manganese  dioxide.  From  this  it  is  very  probable 
that  the  liquid  employed  to  deface  the  statue  was  a  solution  of  silver 
nitrate  and  potassium  permanganate.  The  method  employed  for  the 
removal  of  the  stains  was  founded  on  the  conversion  of  the  metals 
into  sulphides  and  subsequent  solution  of  the  sulphides  by  means  of 
potassium  cyanide.  Each  stain  was  covered  with  a  paste  made  of 
yellow  ammonium  sulphide  and  porcelain  clay.  This  was  renewed 
after  24  hours,  and  after  the  lapse  of  another  day  carefully  washed  off, 
and  each  stain  then  treated  twice  in  succession  with  a  paste  of 
porcelain  clay  and  concentrated  solution  of  potassium  cyanide.  In 
most  cases  this  was  sufficient  to  remove  all  stain,  but  some  few  of  the 
very  deep  stripes  had  to  be  treated  in  this  way  sevei'al  times  to  effect 
complete  removal.  The  success  of  the  operation  was  so  complete, 
that  no  sign  of  the  stains  can  be  seen  now.  A.  J.   G. 
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Skrivanoflf's  Cell  (Pocket  Form).  By  D.  Monnier  (Compt. 
rehd.,  98,  22-i). — This  cell  is  formed  of  plates  of  zinc  and  of  chloride 
of  silver  wrapped  in  parchment-paper  and  immei'sed  in  a  concentrated 
solution  of  potassium  hydroxide,  contained  in  a  gutta-percha  vessel, 
Avhich  may  be  hermetically  sealed.  The  external  conductors  are  of 
silver,  and  the  cell  complete  weighs  about  100  grams.  Its  electro- 
motive force  is  1"5  volt,  and  it  will  maintain  a  current  of  1  ampere 
ibr  an  houi',  when  it  becomes  necessary  to  renew  the  alkaline  solu- 
tion. R.  R. 

Variation  of  Electromotive  Force  in  Accumulators.  By  E. 
Reyxier  {Compt.  rend.,  98,  224 — 225). — The  secondary  electromotive 
force  is  decidedly  greater  during  the  charge  of  accumulators  than 
during  the  discharge.  Of  the  three  kinds  of  accumulator  examined,  the 
difference  was  found  to  be  greatest  in  that  formed  with  cojDper,  lead 
peroxide,  and  acidulated  solution  of  copper  sulphate;  much  less  in 
Plante's  accumulator ;  and  least  in  that  made  with  amalgamated  zinc, 
lead  peroxide,  and  acidulated  zinc  sulphate  solution.  R.  R. 

A  Mercurial  Galvanometer.  By  G.  Lippmann  (Compf.  revd., 
98,  1256 — 1257). — A  mercurial  manometer  with  a  narrow  tube  is 
])laced  between  the  arms  of  a  fixed  magnet  in  such  a  way  that  the 
horizontal  branch  of  the  manometer  passes  between  the  poles  of  thr^ 
magnet.  The  current  to  be  measured  passes  vertically  through  the 
horizontal  limb  of  the  manometer,  and  produces  a  difPei'ence  in  level 
in  the  two  branches  of  the  manometer,  which  is  proportional  to  the 
intensity  of  the  current.  That  portion  of  the  column  of  mercury 
through  which  the  current  passes,  constitutes  a  moveable  conductor 
which  tends  to  repel  the  magnet  in  its  neighbourhood.  Since,  how- 
ever, the  magnet  is  fixed,  the  conductor  itself  is  displaced,  and  pro- 
duces hydrostatic  pressure  resulting  in  an  alteration  of  the  levels  of 
the  mercury.  The  sensibility  of  the  galvanometer  increases  with  the 
intensity  of  the  magnetic  field,  and  with  a  decrease  in  the  diameter 
of  the  column  of  mercury  through  which  the  current  passes. 

This  apparatus  is  reversible ;  if  the  mercury  is  moved  mechani- 
cally, an  electric  current  is  produced  in  the  circuit  forming  the  poles 
of  the  apparatus.  C.  H.  B. 

Joule's  Law.  By  P.  Garbe  (Compt.  rend.,  98,  .360— 3G3).— The 
paper  describes  the  electrometric  measurement  of  energy  radiated 
from  incandescent  lamps,  and  the  results  are  found  to  be  in  com- 
plete accordance  with  Joule's  law.  R.   R. 

Electric  Conductivity  of  very  Dilute  Saline  Solutions,     By 
E.  Jk'UTV  (Coiiqjt.  rend.,   98,    1-iO — l-i2j. — -The   exiieriuieiits  recorded 
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in  this  paper  tend  to  pi'ove  that  the  more  dilute  the  saline  solutions 
operated  on,  the  more  closely  do  their  relative  electric  resistances 
approximate  to  the  ratios  between  the  "  equivalents  "  of  the  respec- 
tive salts  compared. 

The  author  believes  that  dilution  tends  to  eliminate  the  differences 
due  to  interfering  causes,  such  as  non-identity  of  the  physical  properties 
of  the  solution,  and  formation  of  more  or  less  stable  hydrates,  &c.,  and 
that  in  the  limit  the  conductivity  of  solutions  containing  in  the  same 
volume  quantities  of  neutral  salts  proportional  to  their  "  equivalents," 
is  the  same,  that  is,  the  molecular  conductivity  of  all  the  neutral  salts 
is  the  same.  R-  R. 

Note  hy  Abstractor. — By  "  equivalents  "  is  here  meant  the  sum  of 
the  "  equivalent "  weights  in  the  formula  of  the  salt,  0  =  8. — R.  R. 

Faraday's  Law,   and  the  Law  discovered  by  Bouty.    By 

WuRTZ  (Compt.  rend.,  89,  17G). — Bouty  thinks  that  the  expression 
(see  preceding  Abstract)  of  tliese  laws  in  terms  of  the  atomic  weights, 
is  obscure  and  complicated.  Now  for  1  atom  of  chlorine  liberated  at 
the  positive  pole,  the  quantities  of  metal  deposited  at  the  negative 
pole  in   the  electrolysis  of  the  chlorides  NaCl,  CU2CI2,  CuClg,  BiCla, 

c^     rM      -n     r^^  tvt      2Cu       Cu       Bi       Sn       2Pe  -,      ,-.  ,.,. 

SnCii,  FeoCle  are  Na, — —  ,  — -  ,  -- ,  — j- ,   -5-,    and   these    quantities 
2         z        o       4        D 

are  strictly  equivalent,  although  they  by  no  means  correspond  to  the 
"  equivalents  "  in  the  case  of  cuprous,  bismuthic,  stannic  and  ferric 
chlorides.  Similarly,  in  the  electrolysis  of  HCl,  HjO,  H3N,  for  one 
volume  of  hydrogen  liberated  at  the  negative  pole,  there  is  set  free 
at  the  positive  pole  1  vol.  chlorine,  -^  vol.  oxygen,  ^  vol.  nitrogen. 
These  last  are  strictly  equivalent,  bat  it  cannot  be  said  that  ^  vol. 
nitrogen  represents  1  equivalent  of  nitrogen.  But  here  it  is  a  ques- 
tion neither  of  atomic  weights,  nor  of  "  equivalents  "  in  the  sense 
usually  attached  to  that  "word,  but  in  fact  of  the  valency  or  atomicity 
of  the  elements,  a  notion  that  has  superseded  the  old  idea  of  equiva- 
lents. 

Bouty  has  shown  that  the  electric  resistance  of  saline  solutions  is 
the  same  when  they  contain  equivalent  quantities  of  metal.  But  as 
the  above-mentioned  chlorides  do  not  contain  equivalent  quantities  of 
metal,  there  is  reason  to  believe  that  the  molecules,  which  differ  so 
much  by  their  form  and  relative  sizes,  will  oppose  different  molecular 
resistances  to  the  current.  R.   R. 

Electric  Conductivity  of  very  Dilute  Saline  Solutions.  By 
E.  Bouty  (Compt.  rend.,  89,  362 — 365). — The  electric  conductivity 
of  a  neutral  salt  in  a  very  dilute  solution  increases  with  the  tempera- 
ture, thus: — C^  =  Co(l  -t-  let).  The  value  of  h  is  the  same  for  all 
neuti-al  salts,  and  is  equal  to  0033543.  R.  R. 

Electric  Conductivity  of  Saline  Solutions.  By  Wurtz  {Compt. 
rend.,  98,  176). — Referring  to  the  paper  of  Bouty  (preceding  Ab- 
stract j,  the  author  remarks  that  Bouty  has  shown  that  the  electric 
resistance  of  saline  solutions  is  the  same  when  the  solutions  contain 
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eqiiiValent  quantities  of  metal.  Otherwise  he  thinks  the  molecules 
must  offer  different  resistances  to  tlie  electric  current  on  account  of 
the  difference  of  their  forms  and  sizes,  and  therefore  he  would  not 
expect  to  find  the  same  conductivity  in  such  salts  as  NaNOa  NaSO^ 
Na3P04,  Na,P,0:.  R.  R.    ' 

Temperature  Regulator.  By  L.  Meyer  (Ber.,  17,  478 — 484).  — 
In  order  to  maintain  an  air-bath  at  a  constant  temperature,  the  author 
recommends  the  use  of  a  modification  of  Babo's  gas  recrulator.  The 
apparatus  cannot  be  intelligibly  described  without  the  accompanying 
woodcut.  The  "  rheometers  "  of  Gii'oud  of  Paris  are  also  very  use- 
ful when  one  and  the  same  temperature  is  always  required.  "  Each 
rheometer  allows  a  definite  number  of  litres  of  gas  {e.g.,  50,  60,  80, 
100  up  to  200  litres)  to  pass  through  it  per  hour,  W.  C.  W. 

Law  of  Thermic  Substitution  Constants.  By  D.  Tommasi 
(Compf.  rend.,  98,  3G8). — The  author  contends  that  his  law  of 
thermic  constants  is  applicable  to  all  soluble  salts  without  exception, 
and  that  dissociation  explains  those  cases  in  which  the  law  appears  to 
fail.  R.  R. 

Bromine  Substitution.  By  Berthelot  and  Werxer  (Compt. 
rend.,  98,  1218 — 1-218). — It  is  usually  very  difficult  to  determine  the 
thermal  disturbance  accompanying  substitution,  because  in  most  cases 
the  reactions  proceed  very  slowly  at  ordinary  temperatures,  and  second- 
ary products  are  frequently  formed.  The  action  of  bromine  on  the 
phenols,  however,  takes  place  rapidly,  and  yields  a  definite  product. 
The  heat  of  formation  of  tribromophenol  was  determined  by  the 
action  of  bromine,  both  pure  and  in  aqueous  solution,  on  an  aqueous 
solution  of  phenol ;  by  the  action  of  bromine  on  phenol  in  presence 
of  potassium  bromide ;  and  by  the  action  of  bromine  on  .<>odium 
phenolate.  The  heat  of  formation  of  dibromophenol  was  determined 
by  the  action  of  bromine  on  sodium  dibromophenolate,  and  that  of 
the  monobromo-derivative  by  the  action  of  the  proper  proportion  of 
bromine  on  sodium  phenolate,  and  by  the  action  of  bromine  on  mono- 
bromophenol.     The  mean  results  obtained  were  — 

CfiHeO  diss.  +  Br,  diss.  =   CeH^BrO  solid  + 

HBr  diss develops  +  2G1  cal. 

CeH^O  diss.  +  2Bro  diss.  =  C6H4Br20  solid  + 

2HBr  diss „         -f  4G0    „ 

CsHeO  di.ss.  +  3Br2  diss.  -^  CeH^Br.O  solid  + 

3HBr  diss „         -f  C8-3    „ 

or — 

CeH^O  solid  +    Br^  gas  =  CcHaBrO  solid   + 

HBr  gas „  +  121     „ 

CeH^O  solid   +    2 Br,  gas  =  CoHiBr.O  solid  + 

2HBr  gas „         +  204    „ 

C6H„0  solid  +  3Br,  gas  =  CeH.BraO  solid  + 

3HBr  gas „         +  310    „ 

3  0  2 
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The  amount  of  heat  developed  is  approximately  proportional  to  the 
amount  of  bromine  introduced,  and  is  about  +  lO'o  cal.  for  each 
atom  of  bromine.  The  introduction  of  a  fourth  atom  of  bromine, 
however,  develops  a  much  smaller  quantity  of  heat,  a  result  which 
agrees  with  the  known  stability  of  the  tribrorao-derivative.  The 
number  +  10"5  cal.  is  approximately  one-third  the  heat  of  formation 
of  hydrobromic  acid  from  its  elements  (27  cal.)  ;  hence  it  follows 
that  the  simple  substitution  of  bromine  for  hydrogen  would  absox-b 
3x3  cal.,  wdiich  indicates  that  substitution  in  the  phenols  only  takes 
place  by  reason  of  the  heat  developed  by  the  simultaneous  formation 
of  hydrobromic  acid.  C.  H.  B. 

Thermochemistry  of  the  Oxychlorides  of  Mercury.    By  G. 

Andre  (Compt.  rend. ,98,  298— 300). — From  experiments  described  in 
the  paper,  the  quantities  of  heat  disengaged  in  the  following  combi- 
nations are  deduced : — 

HgO  +  HgCla  +  3-30  caL 

2HgO  +  HgCL.  +  6-30    „ 

3HgO  +  HgCl.  +  7-90    „ 

4HgO  +  HgCl,  +  9-86    „  R.  R. 

Thermochemistry  of  Antimony  Fluoride.  By  Guntz  (Compt. 
rend.,  98,  300 — 303). — Hydrofluoric  acid,  even  when  very  dilute, 
rapidly  dissolves  crystallised  or  amorphous  antimony  oxide,  and  the 
solution,  unlike  that  of  other  antimony  salts,  is  not  decomposed  by 
water ;  on  evapoi-ation  over  the  water-bath,  it  leaves  crystalhsed  anti- 
mony fluoride.  As  antimony  fluoride  dissolves  in  hydrofluoric  acid 
with  liberation  of  heat,  which  increases  with  the  quantity  of  acid 
until  eight  molecular  weights  of  the  latter  are  present  for  one  of  the 
fluoride,  there  is  reason  to  believe  that  an  acid  fluoride  is  formed. 
The  author  has  not  succeeded  in  isolating  this  compound  in  a  pure 
state,  although  he  has  obtained  a  crystallised  fluoride  containing  an 
excess  of  acid.  The  thermic  determinations  of  the  formation  of  anti- 
mony fluoride  and  oxide  perfectly  explain  the  stability  of  the  former 
in  presence  of  water,  and  furnish  another  experimental  confirmation 
of  the  tlieorv  advanced  by  Berthelot  in  his  Mecanique  cliimique. 

•^  R.  R. 

Thermochemistry  of  Alkaline  Fluosilicates.  By  C.  Tedchot 
(Compt.  rend.,  98,  1330 — 1333). — The  heats  of  formation  of  potas- 
sium, sodium,  and  lithium  silicofluorides  were  determined'  by  three 
different  methods. 

(1.)  Action  of  Silicon  Fluoride  on  the  Alkaline  Fhiorides — 

SiFi  o-as  +  2Kr  diss.  =  KoSiFs    solid develops  +  45-6  cal. 

SiF4  ^„     +  2NaF    „     =  Na,SiF6     „     „  +  36-6    „ 

SiFi   „     +  2LiF  solid  =  LioSiFs  diss „         +  27-0    „ 

Potassium  and  sodium  silicofluorides  are  insoluble  in  solutions  of  the 
corresponding  fluorides,  which  were  always  in  excess.  The  heat  of 
solution  of  lithium  silicofluoride  =  +  1'84  cal.,  hence — 
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SiF4  gas  +  2KF  solid  =  KioSiF^  solid develops  +  52-8   cal 

SiF,    „     +2XaF     „     =Xa,SiFe    „ ,    '     +35.4        ' 

SiF,   „     +  2LiF     „     =  Li.SiFe     „     „         +  25-16  ," 

(2.)  Action  of  Silicon  Fluorides  on  Dilute  SohUions  of  the  Hydrox- 
ides.— This  reaction  yields  a  fluosilicate  in  the  case  of  potassium  only  ; 
in  the  other  two  cases  a  simple  fluoride  is  formed — 

3SiF4  !s:as  +  4KH0  diss.  =  2KoSiFo  solid  + 

HiSiOi  soUd develops  +  165-88  cal. 

hence — 

3SiF4  gas  +  4KH0  solid  =  2K,SiFc  solid  . .  „        +  215-88 

In  the  other  two  cases — 

SiFi  gas   +   4NaH0  diss.   =  4XaF  diss.  + 

HiSiOi  solid „  +    65-4     „ 

SiF4  gas    +   4LiH0  diss.   =   4LiF    diss.    + 

4H4Si04  solid    ,^         -|-    69-2     „ 

The  silicic  acid  liberated  in  these  reactions  is  not  acted  on  by  potash, 
and  the  action  of  lithia  is  negligeable  ;  but  the  action  of  soda  varies 
with  the  proportion  in  which  it  is  present  in  excess.  A  correction 
being  made  for  this  secondary  action,  it  is  found  that — 

SiF4  gas  +  4XaH0  solid  =   4XaF  solid   + 

H4Si04  solid , develops  +  107-0   cal. 

SiF4   gas   +   4LiH0  solid  =  4LiF  solid    -h 

HiSiOi  solid „         -I-    92-48  „ 

Thomsen  has  found  that — 
Na^O  diss.  +  2HF  diss.  =  2XaF  diss „         +    32-6     „ 

hence  it  follows  that  if  H   is   substituted  for  Na  in  one  of  the  above 
reactions,  we  find  that  SiFi  +  4H2O  +  nH^O  =  4HFdil.  +  HiSiOj, 
develops  practically  0  cal.,  a  result  which  explains  why  the  action  of 
silicon  fluoride  on  water  does  not  take  place  in  this  manner. 
(3.)  Action  of  Fluosiiicic  Acid  on  JJihde  Alhalis — 

HjSiFe  diss.  +  2KH0  diss.  =  K.SiFg  solid  + 

2H2O develops  +  44-0  cal. 

HiiSiFsdiss.  +  2NaH0  diss.  =  Na^SiFe  solid  + 

2H3O „         +  31-6    „ 

HoSiFe  diss.  +  2LiH0  diss.  =  LijSiFe  diss.  + 

2H2O  .+ „         +  28-6    „ 

whence — 

H2SiFe,4H20  solid  +  2KH0  solid  =   K.SiFs 

solid  +  2H2O  solid    „         +  79-8    „ 

H2SiF6,4H,0  solid  +  2NaH0  solid  =  Na,SiF6 

solid  +  2H2O  solid     „  +  620    „ 

H2SiF„4H./J  solid  +  2LiH0  solid  =  Li^SiFg 

solid  +  2H,0  solid     „         +  49-2    „ 
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If  6  mols.  of  sodium  or  lithiam  hydroxide  are  allowed  to  act  on 
1  mol.  of  fluosilicic  acid,  the  reaction  is  entirely  different — 

HoSiFe  diss.  +  6NaH0  diss.  =  6NaF  diss.  + 

H4bi04  solid develops  +     66*6  cal. 

HaSiFe  diss.  +  6LiH0  diss.  =  6LiF  diss.   + 

H4Si04  solid „         +     69-5    „ 

whence — 

H,SiF6,4H,0  solid  +  6NaH0  solid  =  6I^aF 

solid  +  H4Si04    „         +  137-0    „ 

H2SiF6,4H.>0  solid  +  GLiHO  liquid  =  6LiF 

solid  +  HiSiOi  solid  „         +  112-3    „ 

C.  H.  B. 

Determination  of  Vapour-densities  by  Gaseous  Displace- 
ment under  Low  and  Variable  Pressures.  By  J.  Meunier 
(Compt.  rend.,  98,  1268 — 1271). — The  apparatus  employed  is  a  modi- 
cation  of  that  of  Crafts  and  Meyer  (Bull.  Soc.  Chim.,  33,  550).  The 
upper  part  of  each  limb  of  the  graduated  U-tube  is  provided  with  a 
stopcock  so  that  they  communicate  with  each  other  and  with  a 
vacuous  globe.  Above  the  stopcock,  on  the  left  branch  of  the  tube,  is 
sealed  a  capillary  tube  which  communi(!ates  with  the  heated  reservoir. 
By  this  arrangement,  communication  between  the  reservoir  and  left  limb 
of  the  tube,  and  the  vacuous  globe,  can  be  cut  oif  or  opened  as  required. 
The  two  branches  of  the  tube  are  graduated  in  millimetres  and  filled 
with  strong  sulphuric  acid,  the  tube  being  surrounded  by  cold  water. 
The  I'eservoir  is  heated  by  means  of  some  liquid  boiling  at  the 
required  temperature,  and  communication  is  opened  between  the 
apparatus  and  the  vacuous  vessel.  The  communication  between  this 
vessel  and  the  left  limb  of  the  tube  is  then  cut  off.  If  the  levels  of 
the  sulphuric  acid  in  the  U-tnbe  remain  stationary,  indicating  that 
the  temperature  is  constant,  the  pressure  in  the  vacuous  vessel  h,  the 
temperature  of  the  water  surrounding  the  U-tube  t,  and  the  levels  of 
the  sulphuric  acid  in  each  limb  of  the  tube  are  read  off,  and  the 
substance  is  dropped  into  the  reservoir.  When  the  evolution  of 
gas  ceases,  the  levels  of  the  sulphuric  acid  are  again  read  off,  and 
the  density  is  calculated  by  means  of  the  formula 
D  =  P  +  76  X  (1  +  «0 
1-293  X  vh         ' 

where  P  is  the  weight  of  the  substance  taken.  In  this  formula, 
V  represents  the  volume  of  air  expelled  at  the  pressure  h,  but  the 
volume  v'  actually  read  off  is  smaller,  because  the  pressure  has  changed 
to  h'  in  consequence  of  the  alteration  in  the  levels  of  the  sulphuric 
acid.  The  true  value  of  vh  is  obtained  with  sufficient  accuracy  by 
means  of  the  expression  vh  =  Y(h'  —  h)  +  v'h'. 

If  the  levels  of  the  sulphuric  acid  are  made  equal,  so  that  h  ■=■  h', 
the  formula  becomes  identical  with  Victor  Meyer's.  The  volumes 
corresponding  with  the  divisions  on  the  left  branch  of  the  U-tube 
are  determined  by  calibration  with  mercury,  and  the  volume  V  of 
the  reservoir,   connecting  tube,  and   left  limb  of  the    U-tube   down 
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to  the  initial  graduation,  are  determined  by  Regnault's  manometric 
method. 

This  method  gives  accurate  results  even  at  low  pressures.  An 
amount  of  the  substance  should  be  taken  sufficient  to  cause  a  differ- 
ence of  0'15  metre  between  the  levels  of  the  sulphuric  acid.  When 
too  large  a  quantity  of  the  substance  is  taken,  the  expulsion  of  gas 
ceases,  and  the  sulphuric  acid  acquires  a  constant  level  when  the 
vapour  attains  the  maximum  tension  corresponding  with  the  tempera- 
ture of  the  reservoir,  this  tension  being  measured  by  h.  By  operating 
in  this  way  at  various  temperatures,  it  will  be  possible,  with  very 
small  quantities  of  matter,  to  ascertain  the  curves  representino-  the 
vapour-tension,  and  thus  determine  the  boiling  point  of  substances 
which  boil  with  decomposition  at  high  temperatui'es. 

Determinations  of  the  vapour-density  of  the  new  isomeride  of  ben- 
zene hexacliloride  (this  vol.,  p.  733)  by  the  above  method  gave  9' 186, 
which  shows  that  its  formula  is  CeHeCls.  C.  H.  B. 

Differential  Dilatometer  and  its  Application  in  an  Investiga- 
tion on  the  Formation  of  Alums.  \iy  W.  Spring  {Ber.,  17,  404 — 
408). — Vj.  Wiedemann  (^Ann.  Phys.  Chem.,  17,  561)  has  recently 
pointed  out  that  the  alums  and  other  salts  containing  water  of  crys- 
tallisation, lose  a  portion  of  their  water  and  are  converted  into  salts 
of  different  composition  by  an  increase  in  temperature.  This  fact 
explains  why  the  author  obtained  constant  results  in  his  experiments 
on  the  dilatation  of  alums  {Ber.,  15,  1254),  when  the  salts  had  been 
previously  heated  at  70°,  and  varying  results  when  this  had  not  been 
done. 

By  means  of  a  dilatometer  (the  construction  of  which  cannot  be 
described  without  the  accompanying  woodcut),  the  author  has 
measured  the  relative  contraction  which  takes  place,  owing  to  disso- 
ciation, when  the  different  alums  are  heated  from0°  to  70°.  Thallium, 
potassium,  and  chromium  alums  all  contract  more  than  ammonium 
alum.  W.  C.  W. 

Solubility  of  Salts.  By  Etard  (Compt.  rend.,  98,  1276—1279). 
— The  author  has  previously  shown  (this  vol.,  807)  that  the  solu- 
bility of  all  salts  is  pi-oportional  to  the  temperature,  and  is  therefore 
represented  by  a  straight  line.  Any  deviations  from  this  law  are 
merely  temporary,  and  correspond  with  the  dissociation  of  the  combi- 
nation between  the  dissolved  substance  and  the  solvent.  The  curves 
representing  the  solubilities  of  various  salts  as  determined  by  other 
observers  are  generally  straight  lines,  and  in  cases  where  the  carve  is 
inflected,  the  determinations  have  been  made  between  too  narrow 
limits  of  temperature.  When  the  determinations  are  extended  to 
higher  and  lower  temperatures,  it  is  found  that  the  solubility  follows 
the  law  already  stated.  In  order  to  describe  concisely  the  solul)ility 
of  a  salt,  it  is  sufficient  to  express  the  straight  portions  of  the  curve 
of  complete  solubility  by  the  formula  s  =  a  -f-  bf,  and  to  give  some 
points  on  the  curve  of  deviation.  The  curves  representing  the  solu- 
bility of  the  haloid  salts  of  a  family  of  metals  such  as  ('a,  Ba,  Sr,  or 
^Ig,  Zn,  Cd,  are  almost  identical. 
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For  determinations  of  solubility  at  low  temperatures,  metliyl  chlo- 
ride may  be  used  with  advantage,  and  will  give  a  temperature  of 
—  20°.  To  determine  solubilities  at  high  temperatures,  an  excess  of 
the  crystallised  salt  is  introduced,  together  with  a  certain  quantity  of 
the  cold  saturated  solution,  into  a  strong  glass  tube.  The  tube  is 
drawn  out  in  the  middle  to  about  half  its  original  diameter,  bent  at 
tile  contraction  at  an  angle  of  45°,  and  the  open  end  sealed.  It  is 
then  heated  at  the  required  temperature,  with  occasional  agitation, 
and  after  a  sufficient  length  of  time  the  tube  is  inverted  so  as  to 
decant  the  saturated  solution  from  the  first  limb  into  the  second. 
Matters  are  so  arranged  that  the  two  limbs  of  the  tube  are  of  equal 
capacity,  and  both  contain  the  same  quantity  of  liquid  (about 
15  grams).  In  this  way,  errors  due  to  unequal  condensation  of  the 
vapour  are  avoided.  When  the  tube  has  cooled  to  about  9o°  it  is  cut 
at  the  bend,  the  second  half  and  its  contents  weighed,  the  contents 
analysed,  and  the  empty  tube  weighed  afterwards.  Concordant  and 
accurate  results  are  obtained,  and  the  curve  representing  these  results 
is  a  continuation  of  that  representing  the  results  under  ordinary 
pressure.  It  is  evident  therefore  that  the  influence  exerted  by  pres- 
sure on  the  solubility,  within  the  limits  of  temperature  employed,  is 
very  slight.  Moreover,  the  solubility  above  100°  undergoes  perturba- 
tions strictly  analogous  to  those  observed  at  lower  temperatures,  some- 
times increasing,  sometimes  rapidly  diminishing. 

The  solubility  of  sodium  chloride  between  0°  and  100°  is  repre- 
sented by  the  formula  S  =  26-4  +  0■0248^  if  26-4  is  the  amount 
dissolved  at  0°;  and  the  author  finds  that  this  formula  holds  good  up 
to  160°.  When,  however,  the  solubility  is  determined  at  low  tem- 
peratures, it  is  found  that  below  0°  the  curve  of  solubility  alters,  and 
at  —21°  the  solution  contains  only  23-5  per  cent,  of  salt,  instead  of 
26-0  as  required  by  the  formula.  This  deviation  in  the  curve  takes 
place  at  the  temperatures  at  which  the  hydrate  NaCl,2HoO  is  respec- 
tively formed  and  dissociated,  and  thus  agrees  with  the  author's 
theory.  C.  H.  B. 
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Liquefaction  of  Hydrogen.  By  S.  Wroblewski  (Compf.  rend., 
98,  304 — 306). — The  author  compressed  hydrogen  gas  under  lOO 
atmospheres  in  a  vertical  tube  of  0"2  mm.  diameter.  The  apparatus  was 
so  constructed  that  the  pressure  could  be  removed  instantaneously  when 
the  tube  had  been  cooled  by  the  vaporisation  of  liquid  oxygen.  The 
moment  the  pressure  was  removed,  ebullition  took  place  in  the  tube, 
similar  to  that  observed  by  Cailletet  with  oxygen,  in  his  experiments 
of  1882  ;  it  occurred  at  a  certain  distance  from  the  bottom  of  the 
tube,  continued  but  a  short  time,  and  was  less  marked  and  more 
diffif'-ult  to  observe  than  in  the  case  of  oxygen.  The  reason  of  this 
difficulty    is    that    the    density    of  liquid    hydrogen,   as    deduced   by 
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Cailletet  and  Hantefeuille,  bein^  only  0'033,  and  the  density  of 
^'aseous  hydrogen  at  low  temperatni-es  and  under  moderate  pressure 
being  nearly  the  same,  the  liquid  and  the  gaseous  parts  are  not 
optically  distinguishable.  The  analogy  between  these  phenomena  and 
those  presented  by  oxygen  leads  to  the  conclusion  that  the  tempera- 
ture required  for  the  complete  liquefaction  of  hydrogen  is  not  far 
removed  from  that  which  may  be  obtained  by  the  ebullition  of  liquid 
oxygen.  R.  R. 

Liquefaction  of  Hydrogen.  By  R.  Olszewski  {Compt.  rend.,  98, 
\\&-)). — Referring  to  Wroblewski's  paper  (preceding  Abstract)  the 
author  states  that  he  was  unable  to  liquefy  hydrogen  by  sulmiitting  it 
to  a  pressure  of  100  atmospheres,  cooling  with  liquid  oxygen,  and 
sudden  removal  of  pressure.  Nor  did  he  succeed  when  liquefied  air, 
boiling  in  a  vacuum,  was  substituted  for  the  oxygen.  More  recently 
lie  has  liquefied  hydrogen  under  a  pressure  of  lUO  atmospheres,  cool- 
ing with  oxygen  boiling  in  a  vacuum.  When  the  pressure  is  suddenly 
»^removed,  a  momentary  ebullition  takes  place,  and  small  colourless 
^^prcjps  are  projected  into  the  upper  part  of  the  tube.  R.  R. 

Expansion  of  Elementary  Gases.  By  J.  M.  Crafts  {Compt. 
reml.,  98,  1259 — 12G1). — A  criticism  of  Berthelot's  paper  on  this  sub- 
ject. Chlorine  gas  has  an  abnormally  hig-h  specific  heat  even  below 
200°,  but  it  obeys  the  ordinary  laws  of  expansion  of  gases  up  to  1400°, 
and  similar  phenomena  are  observed  in  the  case  of  bromine  and 
iodine.  There  is  therefore  no  correlation  between  the  coefficient  of 
expansion  of  a  gas  and  its  specific  heat.  The  heat  which  is  absorbed 
without  increasing  the  energy  of  translation  of  the  molecules  increases 
their  internal  energy,  and  thus  facilitates  their  dissociation  at  a  higher 
temperature.  C.  H.  B. 

Crystallisation  of  Sulphur.  By  D.  Gernez  {Compt.  rend.,  98, 
144 — 146). — When  sulphur  has  been  heated  to  160°,  allowed  to  cool 
to  100°,  and  maintained  at  that  temperature  for  some  time,  the  liquid 
is  capable  of  yielding  several  crystalline  modifications.  By  rubbing 
the  interior  surface  of  the  vessel,  and  by  other  means,  a  deposition  of 
pearly  crystals  is  caused,  and  the  liquid  from  which  these  have  sepa- 
rated may  be  converted  at  will  into  the  ordinary  prismatic,  or  the 
octahedral  crystals  of  sulphur  by  the  touch  of  a  corresponding  crystal. 
The  experiments  described  in  the  paper  show  that  the  conversion  of 
the  fused  sulphur  into  the  ordinary  ci-ystals  takes  place  with  seven- 
fold rapidity  in  the  liquids  from  which  the  nacreous  crystals  have  been 
deposited,  as  compared  with  the  same  liquid  before  such  deposit  has 
taken  place.  The  author  considers  that  at  the  temperature  of  160° 
the  allotropic  modification  that  crystallises  with  pearly  lustre  is  pro- 
duced, and  by  its  solution  in  the  rest  of  the  liquid  the  latter  is  in  the 
condition  of  a  supersaturated  solution.  R.  R. 

Physical  Properties  of  Sea-water  and  Ice.  By  0.  Pettersson 
{liii'd.  C^ntr.,  1884,  61 — 63). — The  investigations  were  carried  on 
during  the  expedition  of  the  "Vega,"  in  the  Sil)t!i'ian  Sea,  where  salt 
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water  in  all  grades  of  saturation  was  found  from  3"4  per  cent,  of  solid 
residue  in  the  lower  strata  to  almost  soft  water  at  the  surface  from 
the  many  rivers  which  flow  into  the  sea.  The  experiments  related  to 
the  changes  in  temperature  and  volume  at  freezing  point  of  pure 
water,  brackish  water  with  slight  proportion  of  salt,  and  of  sea  water. 
Pre\4ons  experiments  had  shown  the  author  that  the  presence  of 
foreign  bodies  capable  of  passing  into  solution  with  another  substance 
greatly  altered  the  melting  process.  The  general  results  of  the 
experiments  justify  previous  opinions,  and  show  that  the  process  of 
thawing  begins  at  a  point  below  the  freezing  point;  skating  is  un- 
pleasant on  fresh- water  ice,  from  yielding;  in  Arctic  seas,  the  ice  takes 
deep  impressions  at  much  lower  temperatures  ;  ice  from  open  seas  is 
considered  useless  in  commerce  because  it  softens  and  melts  at  tem- 
peratures when  fresh-water  ice  is  clear  and  hard. 

He  explains  the  phenomenon  of  the  dreaded  heaping  up  of  pack  ice 
in  Arctic  seas,  thus  :  a  sudden  fall  in  the  temperature  causes  the 
superficies  of  the  ice  fields  to  extend  enormously,  the  lower  strata 
remaining  somewhere  about  freezing  point ;  a  further  fall  of  tempera- 
ture causes  a  violent  contraction  and  splitting  up  of  the  ice  with  loud 
noises.  He  answers  the  question  as  to  whether  sea- water  ice  contains 
salt  in  the  affirmative,  and  says  it  is  present  both  mechanically  in  the 
pores  and  chemically  in  the  substance ;  but  that  whilst  chlorides  pre- 
dominate in  water,  sulphates  are  chiefly  found  in  the  ice.         J.  F. 

Crystallised  Ammonio-Silver  Chloride  and  Ammonio- Silver 
Iodide.  By  Terreil  (Gompt.  rend.,  98,  1279— 1280).— When  silver 
chloride  saturated  with  ammonia  is  heated  with  a  saturated  solution 
of  ammonia  in  a  sealed  tube  at  100°,  the  chloride  dissolves  in  large 
quantity,  and  the  solution,  on  cooling,  deposits  long  white  lamellar 
pi'isms,  formed  by  the  aggregation  of  needles.  They  rapidly  give  off 
ammonia  when  exposed  to  the  air,  are  blackened  by  light,  and  are 
decomposed  by  water.  When  dried  over  quick-lime,  they  have  the 
composition  AgCl,2NH3. 

Silver  iodide,  when  treated  in  the  same  way,  is  only  slightly 
soluble,  and  yields  thin  white  micaceous  plates,  which  rapidly  acquire 
a  violet  tint.  The  undissolved  amorphous  portion  remains  per- 
manently white.  If  the  violet  plates  are  heated  with  the  ammonia, 
they  dissolve,  and  separate  again  in  a  colourless  condition  on  cooling. 
When  exposed  to  the  air,  these  crystals  give  off  ammonia,  lose  their 
violet  tint,  and  become  yellow.  They  have  the  composition  AgI,2NH3, 
and  are  shown  by  microscopical  examination  to  be  octagonal  tables. 

Ammoniacal  silver  bromide  was  treated  in  the  same  way;  but  as 
soon  as  the  water  in  the  water-bath  boiled,  the  silver  bromide  melted, 
and  in  a  few  minutes  there  was  a  very  violent  explosion.  It  would 
seem,  therefore,  that  ammoniacal  silver  bromide  is  very  slightly 
soluble  in  ammonia,  melts  at  about  90°,  and  detonates  at  about  100°. 
Ammoniacal  silver  phosphate,  under  the  same  conditions,  dissolves 
rapidly,  but  the  liquid  quickly  turns  brown  and  deposits  an  amor- 
phous brownish-black  substance  resembling  silver  fulminate. 

C.  H.  B. 
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Barium  Hydrogen  Phosphates.  By  A.  Joly  (Compt.  rend,  98, 
127-4 — 1276). — When  monobarium  hydrogen  phosphate  is  brought  in 
contact  with  a  constant  quantity  of  water  in  proportions  varying  from 
1  to  72  per  cent.,  the  ratio  of  the  total  phosphoric  acid  to  that  re- 
maining in  combination  increases  from  1  to  1*99,  or,  in  other  words, 
the  most  concentrated  solution  which  can  be  obtained  by  bringing  an 
excess  of  monobarium  hydrogen  phosphate  in  contact  with  water, 
contains  2  equivalents  of  the  acid  to  1  equivalent  of  the  base.  One-, 
third  of  the  phosphoric  acid  is  dissolved  in  its  original  state  of  com- 
bination, whilst  the  remaining  two-thirds  are  decomposed  into  dibasic 
phosphate,  which  is  precipitated,  and  free  phosphoric  acid,  which 
remains  in  solution. 

The  decomposition  of  monobarium  hydrogen  phosphate  by  water 
takes  place  in  two  phases.  At  first,  as  the  total  weight  of  the  salt 
brought  in  contact  with  the  same  quantity  of  water  increases  in 
arithmetical  progression,  the  weight  which  is  dissolved  without  decom- 
position decreases  in  geometrical  progression ;  but  as  soon  as  about 
half  the  original  salt  has  been  decomposed,  the  character  of  the  x-eac- 
tion  changes,  and  a  di-acid  salt,  BaO,2P>05  +  xHoO,  is  formed  in  the 
liquid.  The  proportion  of  this  salt  inci-eases  as  the  acidity  of  the 
liquid  increases,  and  eventually  it  exists  alone  in  solution. 

The  phenomena  observed  when  the  most  acid  solutions  are  diluted 
with  water  in  presence  of  the  precipitated  dibarium  phosphate,  are 
analogous  to  those  observed  in  the  case  of  the  calcium  phosphates 
(this  vol.,  p.  556).  C.  H.  B. 

New  Method  for  Preparing  Barium  Permanganate.    By  G. 

Rousseau  and  B.  Bkuxeau  (Compt.  rend.,  98,  229 — 231). — All 
attempts  to  obtain  barium  permanganate  directly  from  manganic 
peroxide  and  barium  salts  failed;  but  a  satisfactory  method  was  found 
in  the  decomposition  of  potassium  permanganate  by  hydrofluosilicic 
acid,  using  the  latter  in  slight  excess.  The  mixtui-e  is  kept  cool,  and 
after  the  separation  of  the  potassium  fluosilicate,  the  clear  super- 
natant liquor  is  decanted  and  the  deposit  drained  on  an  asbestos  filter 
and  washed.  The  solution  containing  permanganic  and  hydro- 
fluosilicic acids  is  saturated  in  the  cold  with  barium  hydroxide.  The 
solution  of  barium  permanganate,  after  separation  of  the  insoluble 
barium  fluosilicate,  is  evaporated  until  the  salt  crystallises  out  on 
cooling.  The  crystals  may  be  obtained  in  very  large  orthorhombic 
octahedra,  almost  black,  with  a  violet  reflection.  R.  R. 

Solubility  of  Calcium  Hydroxide  in  Water  at  Different 
Temperatures.  By  T.  Mabex  (Fhann.  J.  Trans.  [3],  14,  5U5— 5(h;j. 
— After  referring  to  the  numerous  conflicting  statements  made  by 
various  eminent  authorities  with  regard  to  the  solubility  of  calcium 
hydroxide  in  water,  the  author  proceeds  to  describe  his  method  of 
investigating  this  subject  and  its  results.  Pure  calcium  oxide  is 
slaked  with  distilled  water.  The  slaked  lime  and  water  are  left  in 
contact  in  a  flask  in  a  bath,  which  is  kept  at  a  definite  tempeiature. 
When  the  lime  and  water  is  of  the  required  temperature,  the  mixture 
is  filtered  through  a  funnel  kept  at  the  same   temperature.     Ther- 
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mometers  were  used  in  the  fuunel 
are  as  follows  : — 


as  well  as  tlie  flask.      The  results 


Tempera- 
ture. 

0° 

5 
10 
15 
20 
25 
30 


Parts  of  water 

to  dissolve 
1  part  OaO. 

759 
764 
770 
779 
791 
831 
862 


Tempera- 
ture. 

35° 

40 

45 

50 

55 

60 

65 


Parts  of  water 
to  dissolve 
1  part  CaO. 

909 

932 

985 
1019 
1104 
1136 

1208 


Tempera- 
ture. 

70° 

75 

80 

85 

90 

95 

99 


Parts  of  water 

to  dissolve 
1  part  CaO. 

1235 
1313 
1362 
1388 
1579 
1650 
1650 


In  addition  to  this  effect  of  temperature,  the  presence  of  calcium 
carbonate  also  interferes  "with  the  solubility  of  calcium  hydroxide  : 
hence  it  is  important  when  lime-water  of  definite  strength  is  required, 
as  in  pharmaceutical  purposes,  that  the  lime  should  be  kept  out  of 
contact  with  the  air  if  it  is  to  be  employed  for  the  preparation  of 
lime-water  ;  the  latter  should  also  be  kept  in  a  well -stoppered  bottle. 
One  part  of  calcium  carbonate  is  soluble  in  40,000  of  water,  giving  it 
a  distinctly  alkaline  reaction.  D.  A.  L. 

Molecular  Calcium  Compounds.  By  C.  W.  Folkard  (Chem.. 
News,  49,  258). — By  exposing  calcium  hydroxide  to  hydrogen  sulphide 
until  it  ceases  to  gain  weight,  a  grey  powder  is  obtained  containing 
hydrogen  sulphide  very  feebly  combined  with  calcium  hydroxide  in 
the  pi'oportions  represented  by  the  formula  4Ca(HO)o,3H2S.  Hydrogen 
sulphide  is  evolved  from  this  substance  by  the  action  of  coal-gas,  and 
at  l0U°  water  is  eliminated,  leaving  a  compound  2CaH202,2CaOH2S. 
This  grey-green  compound  loses  1  mol.  HoO  at  a  gentle  heat,  in  a  cur- 
rent of  coal-gas,  yielding  a  yellowish-white  salt,  2CaH202,CaOH2S,CaS; 
and  this  at  a  red  heat  out  of  contact  with  the  air  yields  up  2  mols. 
H2O,  producing  the  substance  2CaO,CaOH2S,CaS,  which,  when 
ignited  in  the  air,  burns  like  tinder,  producing  calcium  sulphate. 
(Comp.  Divers,  Trans.,  1884,  p.  270.)  D.  A.  L. 

Preparation  of  Dicalcium  and  Tricalcium  Phosphate.     By 

C.  L.  DE  Bouquet  {Dmgl.  polyt.  J.,  252,  89). — The  author  employs 
calcium  hydi^ogen  sulphide  for  the  precipitation  of  acid  solutions  of 
phosphates.  D.  B. 

Expansion  of  Alums.  By  W.  Spring  (Ber.,  17,  408—412).— 
The  folloAving  numbers  show  the  expansion  of  alums  which  have  been 
previously  heated  at  60 — 70°  in  a  vacuum,  and  of  alums  which  have 
not  been  heated. 
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Ahims  not  inevioushj  Heated. 


f 


Aminonium 
aliiminium. 


0  1-000000 

20  1-00(1136 

40  1-000275 

50  1  000052 


20  1-00096 
40  1-00162 
50  1-00163 


Potassium 
aluminiimi. 

1-000000 
1-000148 
1-000299 
1-000475 


Rubidium 
aluminium. 

1-000000 
1-000063 
1-000442 
1-001118 


Caesium 
aluminium. 


TlialHum 
aluminium. 


1-000000  1-000000 

1-000097  1-000267 

1-000945  1-000551 

1-002577  1-001883 


Alums  previously  Heated  at  70°  in  vacuo. 

1-001013     1-000897  1-001086 

1-002076     1-00170  1-001779 

1-002602     1-001981  1-001925 


Potassium 
chromium. 

1-000000 
1-001008 
1-002039 
1-003092 


1-000961 
]  -001898 
1-002348 


Specific  Gravities  of  Almns  Dried  at  Ordinary  Temperature. 

0     1-6413        1-753  1-8852        1-9852        23256        1-8308 

50     1-6401         1-7523         1-8830         1-980  2-3212         1-8259 


The  same  Dried  at  Kf 

0     ]-6427        1-7602        1-8705 
50     0-640  1-7556         1-8608 


2-3226        1-8293 
2-3181         1-8250 

w.  c.  w. 


Action  of  Potassium  Sulphide  on  Mercuric  Sulphide.     By 

A.  DiTTE  {Compt.  rend.,  98,  1271 — 1273). — When  mercuric  sulphide 
is  brought  in  contact  with  a  dilute  solution  of  potassium  sulphide,  a 
certain  quantity  of  the  former  is  simply  dissolved,  but  no  other 
change  takes  place  even  if  the  substances  are  left  in  contact  for 
several  months.  If,  however,  the  alkaline  solution  is  moderately  con- 
centrated, the  excess  of  mercuric  sulphide  is  converted  into  brilliant 
black  needles  of  the  composition  5HgS,K2S,  the  change  being  more 
rapid  the  higher  the  temperature.  The  crystals  are  larger  and  more 
brilliant  the  more  slowly  they  are  formed.  They  are  decomposed  by 
water,  which  gradually  removes  the  alkaline  sulphide  and  leaves  a 
residue  of  mercuric  sulphide,  the  decomposition  taking  place  much 
more  rapidly  on  heating. 

If  the  solution  of  potassium  sulphide  is  very  highly  concenti-ated, 
a  large  quantity  of  mercuric  sulphide  is  dis.solved,  and  the  excess  is 
gradually  converted  in  the  cold  into  brilliant  transpai'cnt  white 
needles  of  the  composition  HgS,K,,S,7H20.  If  the  liquid  is  heated, 
the  excess  of  the  sulphide  is  converted,  not  into  white  needles,  but 
into  brilliant  golden-jellow  plates,  of  the  composition  HgS,K.iS,H20. 
The  formation  of  this  double  sulphide  develops  a  considerable  amount 
of  heat.  When  powdered  mercuric  sulpliide  is  allowed  to  fail  into  a 
cold  concentrated  solution  of  potassium  sulphide,  it  instantly  forms 
a  hard  compact  mass,  the  liquid  becomes  very  hot,  and  after  some 
time  the  mercuric  sulphide  is  completely  converted  into  white 
crystals. 

The  sulphide  HgS,K2S  dissolves  without  decomposition  in  a  cold 
concentrated  solution  of  potassium  sulphide,  but  is  decomposed  by  a 
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dilute  solution  or  by  pure  water.  If  the  coucentrated  solution  is 
gradually  heated,  the  liquid  becomes  turbid  at  a  certain  temperature 
and  the  sulphide  SHgSjKoSjSHoO  is  deposited  in  black  needles,  which, 
increase  in  quantity  as  the  temperature  rises,  but  redissolve  as  the 
liquid  cools. 

The  formation  and  stability  of  these  sulpbides  depend  on  the 
strength  of  the  solution  of  potassium  sulphide,  the  relative  propor- 
tion of  mei'curic  sulphide,  and  the  temperature.  At  a  given  tempe- 
rature, the  formation  of  one  or  the  other  double  sulphide  depends  on 
the  strength  of  the  solution,  and  with  a  certain  degree  of  concen- 
tration of  the  solution  and  a  certain  proportion  of  mercuric  sulphide, 
one  or  the  other  double  sulphide  can  be  formed  by  raising  or 
lowering  the  temperature.  If  a  cold  solution  containing  crystals  of 
the  compound  HgS,K2S,7Il20  is  mixed  with  mercuric  sulphide,  the 
white  crj'stals  gradually  disappear  and  are  soon  completely  converted 
into  black  needles.  C.  H.  B. 

Transformation  of  Prismatic  Antimony  Oxide  into  the 
Octahedral  Oxide.  By  M.  Gdntz  (Compt.  rend.,  98,  .303).— The 
two  modifications  of  antimony  oxide  dissolve  in  hydrofluoric  acid 
with  development  of  unequal  amounts  of  heat,  namely,  9'5  cal.  for 
octahedric  oxide,  and  lO'l  cal.  for  the  prismatic;  whence  it  may  be 
concluded  that  the  transformation  of  the  one  form  into  the  other 
develops  heat  =  0'6  cal.  R.  R. 

Determination  of  the  Atomic  Weight  of  Chromium.     By 

H.  Badbigny  {Compt.  rend.,  98,  146 — 148). —  The  author  has  deter- 
mined  the  atomic  weight  of  chromium  by  igniting  the  pure  sulphate 
(this  vol.,  558).  One  series  of  experiments  gave  a  mean  of  52"03  ; 
whilst  another  series  with  the  sulphate  prepared  from  chlorochromic 
acid,  gave  52' 16  ;  the  author  considers  the  latter  to  be  the  more  trust- 
worthy, R.  R. 


Mineralogical   Chemistry. 


Samarskite  from  Berthier  County,  Quebec.  By  J.  T.  Donald 
(Chem.  News,  49,  259— 260).— Samarskite  has  not  hitherto  been 
found  in  Canada.  The  following  is  the  description  of  the  specimen 
examined: — It  consisted  of  irregular  brownish-black  (almost  black) 
opaque  amorphous  fragments  (sp.  gr.  4'9478),  with  a  sub-metallic 
shining  lustre  ;  in  parts  iridescent.  It  is  brittle,  fracture  uneven  ; 
streak  greyish-brown  ;  hardness  about  6,  and  fuses  between  4 — 4" 5°, 
decrepitating  and  giving  oif  a  small  quantity  of  acid  water  in  a  closed 
tube.  When  heated  with  concentrated  sulphui-ic  acid,  it  i  decom- 
posed readily  and  completely.     Analysis  gave  : — 
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NbA'TaoOs.    SnOa.  YO.  Ce.O.,.         U0O3.         MnO.         FeO.  CaO. 

5o--il*       0-10       14-3-i        4-78        1075        051       4-83        5-38 

MgO.      KeO.       NaoO.        Fl.         HoO. 

Oil      o'39      0-23     trace     2-21  =  99-04 

Another  specimen  has  been  found  very  similar  to  the  above.  Its 
sp.  gr.  (5"305)  is,  however,  higher.  This  mineral  is  not  rare  in  the 
locality  mentioned.  D.  A.  L. 

Artificial  Pseudomorphism  of  Silica.  By  A.  Gorgeu  {dympt. 
rend.,  98,  12S1— 1282).— When  crystals  of  artificial  fayalite  are 
calcined  at  a  cherry-red  heat  for  seven  or  eight  hours  with  exposure 
to  air,  the  fei'rous  oxide  is  completely  oxidised,  and  the  transparent- 
grey  crystals  of  the  original  silicate  become  black  and  opaque,  but 
retain  their  original  form.  On  treatment  with  concentrated  boiling 
hydrochloric  acid,  the  wliole  of  the  silica  is  left  undissolved.  This 
insoluble  silica  is  transparent,  has  a  pale  yellow  colour  due  to  the 
presence  of  a  small  quantity  of  ferric  oxide,  and  contains  from  4  to  5 
per  cent,  of  water,  which  it  gives  otf  when  heated.  It  dissolves  in  a 
boiling  solution  of  sodium  carbonate.  This  silica  retains  the  exact 
form  of  the  original  crystals  of  fayalite.  When  examined  in  the  dry 
state  with  polarised  light,  it  beliaves  like  a  doubly  refracting  sub- 
stance, but  if  placed  in  water,  it  loses  this  property,  and  behaves  like 
a  singly  refracting  substance  ;  it  is,  in  fact,  not  truly  crystalline. 

The  same  pseudomorphism  can  be  obtained  by  treating  artificial 
knebelite  in  the  same  manner,  but  the  silica  obtained  in  this  way 
from  natural  knebelite,  which  only  occurs  in  lamellar  masses,  does  not 
possess  the  same  property.  Tephroite,  rhodonite,  hypersthene,  dial- 
lage,  hornblende,  &c.,  do  not  sensibly  oxidise  when  roasted  in  the  air, 
and  do  not  give  rise  to  a  pseudomorphism  of  silica  under  the  above 
conditions.  C.  H.  B. 

Mineral  Water  at  Brucourt.  By  C.  CloHz  (Compt.  rewl.,  98, 
1282 — 1285). — The  mineral  water  at  Brucourt  (Calvados)  about  4 
kilom.  south  of  Dives,  was  described  by  Musner  in  1637,  and  by  Lepecq 
de  la  Cloture  in  1776,  and  the  water  has  been  frequently  analysed, 
the  last  analysis  being  that  of  O.  Henry  in  1862.  Hince  that  time, 
however,  alterations  have  been  made  in  the  spring,  whereby  infiltra- 
tion has  been  prevented,  and  the  flow  of  water  considerably  increased. 
The  sample  examined  was  collected  on  Ajiril  1st,  1884.  The  water 
hfis  a  neutral  reaction,  is  very  transparent,  and  keeps  well  in  bottles. 
The  following  results  wei'e  obtained,  in  grams  per  litre  : — 

Total  residue  AbO;,  and 

at  180°.  Na.O.         K^O.         MgO.  CaO.  FeO.  SiO.. 

2-3305         01122     00151     0-3006     0-4933      0  0213        0-0710 

SO3.  CI.  CO2. 

0-8156        0-1802        0-5076 

*  Almost  entirely  TajOj. 
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or  arranging  these  constituents  conventionally — 

Per  litre. 
Free  carbonic  anhydride  . .  185  c.c. 

Sodium    chloride 0-2113  gi-am 

Potassium       ,,       0'0"2o8  „ 

Magnesium     ,,       0"0477  ,, 

sulphate 0-5280  „ 

Calcium  „        0-7881  „ 

,,  bicarbonate    ....  0'4880  ,, 

Magnesium         „  ....  0-.3815  ,, 

Ferrous  „  0-0526  „ 

Alumina  and  silica 0-0710  ,, 


•5920 


The  water  is  therefore  both  a  magnesian  and  a  chalybeate  water,  and 
is  the  only  spring  in  France  which  combines  both  these  qualities. 
Moreover,  three  litres  of  the  water  yield  very  distinct  traces  of  iodine, 
and  the  presence  of  this  element  doubtless  has  considerable  influence 
on  the  therapeutic  action  of  the  water.  C.  H.  B. 


Organic    Chemistry. 


Formation  of  Methyl  Iodide  and  Methylene  Iodide  from 
Iodoform.  By  P.  Cazexeuve  (Co?)?p^.  rend.,  98,  369 — 370). — When 
water  (2  parts)  is  added  to  a  mixture  of  powdered  iodoform  with  an  equal 
weight  of  iron  reduced  by  hydrogen  (5  parts  of  each),  and  the  whole 
slightly  heated,  iodine  is  displaced  by  the  nascent  hydrogen  and  a 
mixture  of  methyl  iodide  and  methylene  iodide  is  obtained,  which  are 
easily  separated  by  distillation  in  a  vacuum  ;  in  this  way  the  decom- 
position of  the  methylene  iodide  by  heat  is  avoided. 

The  hydrogenating  action  is  progressive ;  acetylene,  methylene 
iodide,  methvl  iodide,  and  hydrogen,  being  produced  in  succession. 

R.  R. 

Action  of  Arsenious  Anhydride  on  Glycerol.  By  H.  Jackson 
(Chem.  Neics,  49,  258). — When  about  equal  parts  of  arsenious  anhy- 
dride and  glycerol  (1  mol.  of  former  to  2  mols.  of  latter)  are  heated 
in  a  sealed  tube  at  250°  for  two  hours,  the  arsenic  displaces  the 
hydroxylic  hvdrogen-atoms,  and  water  is  eliminated  according  to  the 
equation  :  2C3H5("OH)3  +  As.Os  =  2C3H5ASO3  +  3H,0.  The  arsenious 
glyceride  formed  in  this  manner  is  a  colourless,  transparent,  very 
deliquescent,  vitreous  solid,  soluble  in  absolute  alcohol  and  glycerol, 
but  decomposed  by  water  into  glycerol  and  ai'senious  anhydride.  It 
softens  at  100°,  is  liquid  at  200°,  and  when  dry  is  not  decomposed 
until  the  temperature  exceeds  290°.  D.  A.  L. 


ORGANIC  CHESIISTRY.  807 

Reduction  of  Erythrol  by  Formic  Acid.  By  A.  Hexningeu 
(Compt.  rend.,  98,  149—151). — The  action  of  fox-mic  acid  on  the 
polyhydric  alcohols  is  to  successively  displace  the  OH-groups  in  pairs 
by  formyl,  giving  rise  to  unsaturated  compounds,  and  the  author 
found  that  this  reduction  is  necessarily  preceded  by  the  foi-mation  of 
a  formin.  When  erythrol  is  boiled  for  six  hours  with  two  and  a  half 
times  its  weight  of  formic  acid,  and  the  excess  of  acid  is  distilled  off 
at  200",  the  crystalline  residue  contains  49  to  50  per  cent,  of  combined 
foi'mic  acid  corresponding  nearly  in  composition  with  a  diformin, 
(H.COO)>C4H6(OH)2,  but  in  reality  is  a  mixture  of  formins,  which 
may  be  separated  by  fractional  crystallisation  from  alcohol  and  ether. 
Amongst  these  is  the  tetraformin  (H.COO)4C4H6,  which  is  obtained 
in  long  silky  needles,  almost  insoluble  in  cold  alcohol,  still  less  in 
water  and  in  ether,  and  fusible  at  150°.  Hot  water  saponifies  it  with 
regeneration  of  erythrol.  When  the  mixture  of  formins  is  distilled 
at  250°,  carbonic  anhydride,  carbonic  oxide,  and  a  gas  identical  with 
Caventou''s  crotonylene,  C^Hs,  are  evolved,  and  a  complex  liquid 
passes  over  into  the  receiver,  consisting  of  water,  formic  acid,  croton- 
aldehyde,  and  two  new  substances,  namely,  crofoni/Iene  qhjcol, 
C4H6(OH)2,  and  a  liquid  (C4H6O)  boiling  at  67°,  for  which  the  author 
proposes  the  name  of  dihydrofurfurane.  The  reaction  also  gives  rise 
to  ery throne,  CiHgOs,  the  hitherto  unknown  first  anhydride  of 
erthyrol.  R.  R. 

Hydroxycellulose  and  Phenylhydrazine.  By  C.  F.  Cross  and 
E.  J.  Bevan  (Ghem.  News,  49,  257 — 258). — The  authors  remark  that 
in  addition  to  reactions  of  the  salts  of  phenylhydrazine  already 
described,  the  hydrochloride  of  the  base  gives  other  characteristic 
reactions.  When  warmed  with  hydroxy  celluloses,  for  example,  it 
gives  a  deep  yellow,  and  with  lignose  a  dull  yellow  coloration. 

D.  A.  L. 

Action  of  Hydrobromic  Acid  on  the  Ethereal  Salts  of 
Hydroxyacids.  By  A.  Folsin^g  (Ber.,  17,  484—486). — A  series  of 
experiments  on  the  action  of  hydrobromic  acid  on  the  methyl  and 
ethyl  salts  of  methyl-  and  ethyl-glycollic  and  methyl-  and  ethyl- 
salicylic  acids,  shows  that  the  reaction  takes  place  in  two  stages,  the 
alcoholic  radical  in  the  carboxyl  group  being  expelled  first.  Methyl 
ethylgly col  late  yields  first  methyl  bi'omide  and  ethylglycollic  acid, 
and  finally  ethyl  bi'omide  and  glycollic  acid.  Methyl  ethylsalicylate 
behaves  in  a  similar  manner.  W.  C.  W. 

Boiling  Points  of  the  Ethereal  Salts  of  Glycollic  and  Sali- 
cylic Acids.  By  A.  FoLSiNG  {Ber.,  17,  486 — 488).— The  author  has 
redetermined  the  boiling  points  of  the  ethers  of  glycollic  and  salicylic 
acids,  and  finds  that  Schreiner's  numbers  {Annalcn,  197,  1)  are 
invariably  too  high.     The  correct  results  are  shown  below : — 

CH3.  C.Hs. 

Methylglycollic  acid    127°  lol° 

Ethvlgljcollic       „       148  152 

Methylsalicylic      „       228  2.35 

Ethylsalicyiic        , 245  251 

VOL.    XLYI.  3  p 
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The  tlisplacement  of  methyl  by  ethyl  in  the  carboxyl-group  raises 
the  boiling  point  from  4°  to  6°,  but  in  the  alcoholic  or  phenolic 
hydroxyl  it  raises  it  about  20". 

The  difference  in  boiling  points  diminishes  with  a  reduced  pres- 
sure. W.  C.  W. 

Transformation  of  Glyoxal  into  GlycoUic  Acid.  By  De  For- 
GRAND  {Comjit.  rend.,  98,  295 — 297). — In  preparing  glyoxal,  the 
author  substitutes  aldehyde  for  the  alcohol  first  used  by  Debus.  The 
crude  product  of  the  action  of  nitric  acid  on  aldehyde  is  evaporated, 
dissolved  in  vrater,  neutralised  by  calcium  carbonate,  and  filtered. 
Glycollic  and  glyoxylic  acids  are  then  precipitated  from  the  filtrate 
by  basic  lead  acetate,  and  from  this  second  filtrate  the  calcium  is 
exactly  precipitated  by  oxalic  acid  ;  a  liquid  is  thus  obtained  con- 
taining nothing  but  acetic  acid  and  glyoxal.  This,  when  evaporated, 
over  the  water-bath,  yields  an  amorphous  residue  which,  after  being 
dried  in  a  vacuum  at  a  temperature  not  exceeding  120°,  consists  of 
nearly  pure  glyoxal. 

Glyoxal  dissolves  readily  in  cold  water  with  a  very  partial  trans- 
formation into  glycollic  acid,  but  at  150°  the  quantity  so  transformed 
may  amount  to  one-third  of  the  glyoxal ;  hence  the  difficulties  attend- 
ing the  prepai-ation  of  glyoxal.  The  paper  gives  determinations  of 
the  thermic  phenomena  accompanying  this  transformation.      R.  R. 

Derivatives  of  Orthoxylene.  By  A.  Baeyer  and  C.  Pape  {Ber., 
17,  447 — 448). — Orthoxylyl  cyanide,  doHgN'j,  is  prepared  by  the 
action  of  orthoxylyl  bromide  on  potassium  cyanide  dissolved  in  a 
mixture  of  alcohol  and  water.  The  cyanide  is  extracted  from  the 
mixture  by  ether.  It  is  a  crystalline  salt  melting  at  60°,  and  soluble 
in  alcohol  and  ether.  On  saponification  with  alkalis  or  acids,  it 
yields  iihenyleyieorthodiacetic  acid,  C6H4(CHo.COOH)2,  crystallising  in 
needles,  which  melt  at  1-50°.  It  is  soluble  in  alcohol,  ether,  and  in  hot 
Avater.     The  silver  salt,  CioH80jAg2,  is  insoluble  in  water. 

w.  c.  w. 

English  and  Scotch  Coal-tar  Xylenes.  By  I.  Levinstein 
(Ber.,  17,  444 — 446). — Orthoxylene  is  invariably  present  in  English 
and  Scotch  coal-tar  xylenes.  Metaxylene  and  the  non-aromatic  hydro- 
carbons in  commercial  xylene  are  estimated  by  the  following  process : 
100  c.c.  of  the  xylene  is  boiled  with  40  c.c.  of  nitric  acid  (sp.  gr.  1"44) 
diluted  with  60  c.c.  of  water,  until  the  para-  and  orthoxylene  is  com- 
pletely oxidised.  The  acid  is  run  off  by  means  of  a  separating 
funnel.  The  hydrocarbons  are  washed  with  caustic  soda  and  distilled 
in  a  current  of  steam.  The  distillate  consisting  of  metaxylene  and 
non-aromatic  hydrocarbons  is  first  measured  and  afterwards  well 
shaken  with  strong  sulphuric  acid  (1^  vols.)  for  half  an  hour;  this 
dissolves  the  metaxylene  and  leaves  the  other  hydi'ocarbons. 

In  order  to  estimate  the  paraxylene,  100  c.c.  of  crude  xylene  are 
shaken  with  120  c.c.  of  strong  sulphuric  acid  to  dis.soive  ortho-  and 
metaxylene. 

Tlie  volume  of  the  residual  paraxylene  and  other  hydrocarbons  having 
been  noted,  the  liquid  is  then  treated  with  an  equal  bulk  of  fuming 
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sulplmric  acid  containing  20  per  cent,  of  SO3  to  dissolve  the  para- 
xylene.  The  difference  between  the  volume  of  residual  hydrocarbons 
and  the  former  volume  gives  the  amount  of  paraxjlene.  The  per- 
centage of  orthoxylene  is  obtained  by  deducting  the  volume  of  para- 
and  mctaxylene  and  that  of  the  non-aromatic  hydrocarbons  from 
100,  the  volume  of  crude  xylene  originally  taken.  This  method 
■would  not  yield  correct  results  with  a  very  impure  product,  as  toluene 
and  cymene,  &c.,  are  attacked  by  nitric  and  sulphuric  acids:  in  such 
cases  it  is  advisable  to  convert  the  ortho-  and  metaxylenesulphonic 
acids  into  their  sodium  salts,  which  can  be  separated  by  recrystal- 
li  sat  ion. 

The  following  tabic  shows  the  composition  of  different  specimens  of 
crude  xylene. 


Sp.  gr.  at 
19°. 

B.p. 

Meta- 

Para- 

xylenes. 

Ortho- 

Non-ai'omatic 

hj'drocar- 

bons. 

English 

0-8629 

0-866 
0  -8574 

0-8605 
0 -8600 

134—140' 

140—143 

138—141 

134—140 

139—141 

134—141 

136—142 

136—142 
138—144 

87 
87 
79 
72 
70 

81 

86 

85 
47 

6 
4 
3 
8 
5 

10 

6 

6 

8 

4 

6 

15 

12 

15 

3 

4 

3 
13 

3 

3 

" 
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w.  c.  w. 

Triphenylmethylamine.  By  0.  Nauen  (Ber.,  17,  442—443). — 
Triphenylmethylamine  is  prepared  by  passing  ammonia  gas  into  a 
mixture  of  triphenylmethane  chloride  and  naphthalene  at  130°.  The 
product  is  extracted  with  light  petroleum  and  the  triphenylmethyl- 
amine is  precipitated  from  this  solution  by  hydrochloric  acid  gas. 
The  precipitate  is  dissolved  in  dilute  hydrochloric  acid,  and  the  liquid 
shaken  up  with  ethor.  The  amine  is  reprecipitated  on  adding  soda  to 
the  acid  solution.  Triphenylmethylamine  crystallises  in  prisms  which 
dissolve  freely  in  alcohol,  ether,  benzene,  and  carbon  bisulphide.  It 
melts  at  102°,  and  decomposes  on  distillation.  The  hydrochloride 
foi-ms  needle-shaped  crystals  sparingly  soluble  in  water. 

On  boiling  triphenylmethylamine  with  acetic  anhydride,  it  is  de- 
composed, forming  acetamide  and  triphenylcarbinol.  W.  C.  W. 

Isomeric  Isobutylorthamidotoluenes.  By  J.  Efkront  (Ber.,  17, 
41'.' — 420J. — Wlicn  orthotoluidiiie  liydi-ocliloride  and  isol)ntyl  alcohol 
are  heated  at  300",  an  isobutylorthamidotolnene  is  formed  in  large 
quantities  ;  this  is  isomeric  with  the  amine  Erhardt  obtained  by 
heating  isobntyl  alcohol  and  orthotoluidine  with  zinc  chloi-ide. 
Tlie  amine   was   converted  into  a  nitrile  from   which  isobntylortho- 

3  p  2 
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toluic    acid,    C6H3Me(C4H9).COOH,    was  obtained  in   needle-shaped 
crystals  melting  at  140". 

The  amine  was  also  converted  into  a  diazo-chloride,  which  on  re- 
duction with  stannous  chloride  yields  isobutyl toluene  (b.  p.  185°), 
probably  identical  with  Kelbe's  meta-isobutyltolaene  (Bei:,  16,  2560). 

w.  c.  w. 

Bromophenols.  By  B.  Werner  (Campt.  rend.,  98,  1333—1336). 
— Monobromophenol,  CeHsBrO,-  obtained  by  the  action  of  bromine 
vapour  on  an  equivalent  quantity  of  crystallised  phenol,  boils  at  137° 
under  a  pressure  of  28  mm.,  and  melts  at  64°,  but  remains  liquid  at 
13°.  Its  heat  of  neutralisation  when  liquid  at  13°  =  +  7'43  cal.  ; 
when  solid  at  11°  =  +  4-42  cal. ;  when  dissolved  =  +  8'09.  From 
these  numbers  it  follows  that  its  molecular  heat  of  fusion  at 
12°  =  —  3"01  cal.;  its  heat  of  solution  when  liquid  =  -f  0'63  cal. ; 
when  solid  =  +  3"67  cal.  Specific  heat  of  the  liquid  between  18° 
and  77"  =  0'3157 ;  molecular  heat  =  +  54-6  cal. 

I) ihromo phenol  obtained  by  the  same  method  as  the  preceding  com- 
pound, using  twice  as  much  bromine,  boils  at  154°  under  a  pressure 
of  47  mm.,  and  melts  at  40°,  but  remains  superfused  at  12°.  Its  heat 
of  neutralisation  when  liquid  =  +  8'46  cal. ;  when  solid  +  4'93  cal., 
whence  the  molecular  heat  of  fusion  at  12°  =  —  3'52  cal.  Specific 
heat  of  the  liquid  between  18'5°  and  73°  =■  0'2436 ;  molecular  heat 
=  61-4. 

Tiibroinophenol  prepared  in  the  ordinary  way,  melts  at  92°'  Its 
heat  of  neutralisation  when  solid  at  13°,  =  4-  5'41  cal. 

The  solubility  of  the  three  compounds  at  15°  is  as  follows: — 

Per  litre. 

CeHsBrO    14-22  grams 

CeHiBr^O 1-94      „ 

CeH^BrjO 0-07      „ 

It  will  be  seen  that  the  solubility  decreases  as  the  amount  of 
bromine  increases,  but  that  the  heat  of  fusion  and  heat  of  solution 
increase  with  the  amount  of  bromine.  In  the  solid  state,  phenol  and 
its  bromo-substitution  derivatives  have  practically  the  same  heat  of 
neutralisation,  but  in  solution  they  would  probably  show  differences 
similar  to  those  observed  in  the  case  of  other  phenol  derivatives. 

C.  H.  B. 

Azo-  and  Disazo-compounds  of  Cresols.  By  E.  Noltixg  and 
0.  Konx  {Ber.,  17,  351 — 369). — Paracresol  unites  with  diazo-com- 
pounds  to  form  snbstances  in  which  the  diazo-residue  occupies  the 
ortho-position  as  regards  the  hydroxyl-group.  Neither  disazo-  nor 
nitroso-derivatives  have  been  obtained. 

Ortho-  and  nieta-cresol  form  oxyazo-compounds  with  diazo-deriva- 
tives.  The  azo-group  occupies  the  para-position.  They  also  yield 
disazo-compounds  in  which  the  azo-groups  occupy  the  para-  and 
ortho-positions  as  regards  the  hydroxyl-group. 

Piienylazoparacresol,  Ph.N2.C6H3Me.OH[l  :4],  described  byMazzara 
(Gazzetta,  9,  424  ;  Ber.,  12,  2367),  is  best  prepared  by  pouring  diazo- 
benzene  chloride  into  a  strongly  alkaline  solution  of  paracresol.  The 
mixture  must  be  cooled  down  to  0°  during  the  reaction.     Phenylazo- 
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jsaracresol  forms  orange- coloured  plates  (m.  p.  108°)  soluble  in 
benzene.  The  acetic  derivative,  Ph.N2.C6H;,Me.OJc,  crystallises  in 
yellow  needles  which  melt  at  67'5°,  and  are  freely  soluble  in  alcohol, 
ether,  chloroform,  and  acetone.  It  is  slowly  saponified  by  alkaline 
carbonates.  The  benzoic  derivative  melts  at  113°.  It  is  soluble  in 
ether,  chloroform,  hydrocarbons,  and  hot  alcohol.  It  is  slowly 
attacked  by  free  alkalis,  but  not  by  carbonates. 

Azobenzene-azoparacresol,  Ph.N2.C6H4.jS'-..C6H3Me.OH',  is  prepared 
by  adding  sodium  nitrite  to  an  ice-cold  solution  of  amidoazobenzene 
hydrochloride  containing  free  hydrochloric  acid.  The  mixture  is 
poured  into  an  alkaline  solution  of  paracresol.  After  recrystallisino- 
the  precipitate  from  glacial  acetic  acid,  azobenzeneparacresol  is  ob- 
tained in  brown  needle-shaped  crystals,  which  melt  at  160°,  and  are 
insoluble  in  alkalis  at  the  ordinary  temperature. 

Paratohjlazoparacresol,  CfiH.Me.Na.CeHaMe.OH  [CH3 :  N.,=4  :  1,  and 
OH:CH3  =  l:4],  crystallises  in  plates  which  melt  at  112°.  It  is 
soluble  in  ether,  chloroform,  hydrocarbons,  and  in  hot  alcohol.  The 
acetic  and  benzoic  derivatives  crystallise  in  yellow  needles  which  melt 
at  91°  and  95°  respectively. 

Parasulphophenylazoparacresol,  C6H4(S03H). 1^2. CsHsMe. OH,  crystal- 
lises in  scales  of  yellowish-brown  colour,  which  are  decomposed  by 
heat.  The  compound  is  soluble  in  water,  but  dissolves  very  sparingly 
in  cold  alcohol.  The  acid  potassium,  sodium,  mag-nesium,  and  barium 
salts  of  this  body  crystallise  in  plates  of  a  yellow  or  yellowish-brown 
colour.  The  magnesium  and  barium  salts  are  almost  insoluble  in 
cold  water.  The  acid  and  its  salts  dye  wool  and  silk  yellow.  This 
acid  is  also  formed  by  the  action  of  fuming  sulphuric  acid  (contain- 
ing 60  to  65  per  cent.  SO3)  on  phenylazoparacresol. 

Fhenijlazrparacrpsolsnlphonic  acid,  Ph.N2.C6H3(OH)  Me(S03H) 
[6:1:4:  2],  formed  by  the  action  of  paracresolsulphonic  acid  on  an 
alkaline  solution  of"  diazobenzene  chloride,  crystallises  in  small  plates, 
soluble  in  water.  The  acid  sodium  salt  forms  anhydrous  plates  of  a 
reddish-brown  colour.     The  acid  solution  dyes  wool  and  silk  orange. 

As  the  paracresoldisulphonic  acid  prepared  by  Engelhardt  and 
Latschinoff  (Zeltschr.  f.  Chem.,  1869,  619)  is  converted  into  dinitro- 
paracrcsol  by  dilute  nitric  acid,  the  two  sulphonic  groups  must 
occupy  the  position  [2:6].  This  acid  does  not  combine  with  diazo- 
corapounds. 

MetasuljyJwparatoli/lazoparacresol  yields  crystalline  salts.  The  anhy- 
drous acid  sodium  salt  is  freely  soluble.  The  barium  salt  containing 
4  mols.  H2O  is  sparingly  soluble. 

On  reduction  with  stannous  chloride,  the  azoparacresol-derivatives 
yield  amidoparacresol,  C6H3(OH)Me.NH2  [1:4:2];  this  melts  at 
135°,  and  sublimes  without  decomposition.  It  is  soluble  in  alcohol, 
ether,  and  chloroform.  Methenylamidoparacresol  has  been  previously 
described  by  Hofmann    and  Miller   (Ber.,  14,  573).       The  ethenyl- 

derivative,  CeHsMe^^    NCMe,  is  a  liquid  boiling  at  218°,  and  mi.scible 

with  alcohol  and  ether.     It  also  dissolves  in  acids  forming  salts  which 
easily  decompose,  yielding  acetylamidoparacre.sol  (m.  p.  160°). 
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Azo-compounds  of  Orthocresol. — Phenylazorthocresnl  forms  glistening 
yellow  plates  melting  at  130° and  soluble  in  alcohol,  ether,  chlorofoim, 
and  hydrocarbons,  and  also  in  caustic  alkalis.  It  is  formed,  together 
with  the  t?«sazo-compouud  (PhN2)2CBH3Me.OH,  by  the  action  of  diazo- 
benzeue  chloride  on  an  alkaline  solution  of  orthocresol.  The  two 
bodies  are  separated  by  treatment  with  alcohol.  Phenyldisazo-ortho- 
cresol  crystallises  in  reddish-brown  plates,  which  melt  at  115°,  and 
are  very  sparingly  soluble  in  cold  alcohol.  The  acetic  derivative 
melts  at  121°.  Phenyl azorthacefylcresol  forms  yellow  plates,  melting 
at  82°,  and  freely  soluble  in  alcohol,  ether,  and  chloroform.  The 
benzoic  derivative  melts  at  110°. 

Parasii/phophenylazorthocresol  crystallises  in  needles  which  are 
sparingly  soluble  in  alcohol  and  cold  water.  The  acid  sodium  salt 
crystallises  in  scales  containing  2  mols.  H^O,  and  the  acid  barium 
salt  in  plates  containing  3  mols.  HoO.  On  reduction  with  stannous 
chloride,  amidorthocresol,  C6H3(OH)Me(NH2)  [1  :  2  :  4]  is  pro- 
duced. This  body  melts  at  175°,  and  is  obtained  by  sublimation  in 
needles  soluble  in  alcohol  and  ether. 

The  hydrochloride  is  very  soluble  in  alcohol  and  water.  "When 
diazobenzene  chloride  acts  on  an  alkaline  solution  of  metacresol, 
phenyl azometacresol  remains  in  solution,  and  the  disazo-compound  is 
precipitated.  The  azo-compound  is  deposited  on  acidifying  the  alka- 
line filtrate.  Phenylazometacresol  crystallises  in  yellow  needles 
melting  at  109°  and  soluble  in  alcohol.  On  reduction,  it  yields  amido- 
metacresol  melting  at  151°. 

Sidphorthotolylazometacresol,  C6H"3Me(S03H).N2.C6H3Me.OH,  forms 
small  reddish-bi'own  crystals  soluble  in  water.  The  acid  sodium  and 
barium  salts  are  anhydrous.  The  former  is  freely,  and  the  latter 
sparingly  soluble  in  cold  water.  The  azo-compounds  of  ortho-  and 
metacresol  dye  silk  and  wool  orange. 

Pheinjklisazomefacresol  (Phj^2)2C6H2Me.OH,  can  also  be  prepared 
by  pouring  diazobenzene  into  an  alkaline  solution  of  metacresol.  It 
is  deposited  from  a  hot  alcoholic  solution  in  plates  which  melt  at 
149°,  and  dissolve  freely  in  ether,  chloroform,  and  benzene.  The 
acetic  derivative  melts  at  157°. 

Phenyldisazomethoxyhenzene  (PhN'2)3C6H3.0Me  (m.  p.  110°),  and  the 
corresponding  acetoxy-derivative  (m.  p.  116°)  and  benzoyl-deiiva- 
tive  (m.  p.  139"),  yield  on  reduction  with  zinc-dust  and  acetic  acid, 
diamido-derivatives  in  which  the  amido-groups  occupy  the  meta- 
position.  This  shows  that  in  phenyldisazophenol  OH  :  N^Ph  :  N3Ph2 : 
=  1:2:4.  W.   C.   W. 

Molecular  Changes  of  Hydrazo- compounds.  By  G.  Schultz 
{Ber.,  17,  463 — 478). — An  alcoholic  solution  of  acetylamidoazoben- 
zene  is  converted  into  a  hydrazo-compound  by  the  action  of  ammonium 
sulphide.  This  substance  forms  crystalline  plates  (m.  p.  146°)  soluble 
in  alcohol  and  ether.  It  is  turned  blue  by  strong  hydrochloric  acid, 
and  is  decomposed  by  stannous  chloride  into  aniline  and  paraphenyl- 
enediamine. 

When  paradichlorazobenzene  is  treated  with  stannous  chloride,  it 
takes  up  2  atoms  of  hydrogen,  forming  a  diphenyl  base,  v\-hich  crys- 
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tallises  in  violet-coloured  plates  (m.  p.  G0°).  The  base  gives  a  violet 
coloration  with  strong  sulphuric  acid,  red  with  ferric  chloride,  and 
yellow  with  bleaching  powder. 

Metadichlorazobenzene  is  converted  into  dichlorodiamidodijihenyl 
(m.  p.  163°)  by  stannous  chloride. 

MetadirJiloroxyazohenzene  (m.  p.  114°)  is  formed,  together  with  a 
small  quantity  of  metadichlorazobenzene,  when  metadichlorazoxy- 
benzene  is  dissolved  in  strong  sulphuric  acid.  It  is  deposited  from 
alcohol  in  brown  scales,  which  melt  at  114°.  Stannous  chloride  con- 
verts paradibromazobenzene  into  parabromaniline  and  dil)romodi- 
amidodiphenyl.  The  latter  body  crystallises  in  red  scales  (m.  ]).  108°), 
which  dissolve  in  dilute  acids  and  in  absolute  alcohol.  By  the  action 
of  nitrous  acid  on  the  alcoholic  solution,  the  azoimido-compound, 
CriH7N3Br2  (m.  p.  206°),  is  produced. 

Benzene-azoparatoluene,  C6H4Me.N2.Ph,  is  prepared  by  adding  an 
alcoholic  solution  of  nitrous  acid  to  an  alcoholic  solution  of  aniido- 
benzeneazoparatoluene.  The  mixture  is  left  at  rest  for  12  hoars,  and 
is  then  distilled  with  soda-lye.  Benzeneazotoluene  forms  orange-red 
plates,  which  melt  at  63°  and  dissolve  freely  in  alcohol.  It  is  decom- 
posed by  treatment  with  stannous  chloride,  yielding  aniline,  para- 
toluidiue,  a  crystalline  compound  melting  at  116°,  volatile  in  steam, 
and  a  small  quantity  of  a  base  which  does  not  distil  in  a  current  of 
steam. 

Orthazotohtene  cry.stallises  in  monoclinic  plates  of  a  reddish- 
brown  colour  melting  at  55°  ;  it  is  soluble  in  alcohol  and  ether. 
Hydrazotoluene  melts  at  146°.  The  tolidine  derived  from  it  has  been 
described  by  Petrieff.  When  the  alcoholic  solution  of  orthotolidine 
is  treated  with  niti'ous  acid,  a  nitrogenous  componnd  is  deposited  in 
needle-shaped  crystals  melting  at  287°  ;  the  mother-liqnor  contains 
ditolyl-  and  diethyl  ditolyl  ether  melting  at  156°.  Ditolyl  yields  iso- 
phthalic  acid  on  oxidation,  but  by  the  cautious  addition  of  chromic 
acid  to  an  acetic  acid  solution  of  ditolyl,  diphenyldicarboxylic  acid 
melting  at  193°  may  be  obtained. 

211  3 

Orfhotohieneazomftatoluene,  CeH^McN '.  N.CsHiMe,  is  prepared  by 
the  action  of  an  alcoholic  solution  of  nitrous  acid  on  amidoazotoluene 
(from  orthotoluidine)  at  0°.  When  stannous  chloride  acts  on  it  in 
alcoholic  solution,  orthometatolicUne  is  formed.  It  yields  crystalline 
salts.  It  is  converted  into  ditolyl  by  an  alcoholic  solution  of  nitrous 
acid  :  the  hydrocarbon  boils  at  270°,  and  is  oxidised  by  chromic  acid 
to  isophthalic  acid.  An  alcoholic  solution  of  parazotoluene  is  slowly 
converted  into  tolidine  at  the  ordinary  temperature  by  the  action  of 
an  acid  solution  of  stannous  chloride.  The  ditolyl  obtained  by  treat- 
ing an  alcoholic  solution  of  the  tolidine  with  nitrous  acid,  crystallises 
in  needles  or  plates,  which  melt  at  91°.  The  crystals  dissolve  freely 
in  ether  and  alcohol.  On  oxidation,  the  hydrocarbon  yields  an  acid 
which  melts  at  273°,  and  is  insoluble  in  water. 

Orthazoethylbenzene  is  prepared  by  the  action  of  zinc-dust  on  a 
solution  of  orthonitroethylbenzene  in  alcoholic  potash.  After  the 
addition  of  the  zinc-du.st,  the  mixture  is  boiled  for  six  hours  in  a 
tlask  provided  with  a  reversed  condenser,  and  is  then  liltered  hot.    The 
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alcohol  is  removed  from  the  filtrate  by  distillation,  and  the  residue  is 
poured  into  water.  The  aqueous  mixture  is  extracted  with  ether,  and 
the  extract  is  shaken  with  dilute  hydrochloric  acid  and  then  evapo- 
rated, when  the  azo-compound  is  obtained  in  dark-red  quadratic 
needles  or  prisms,  a  :  c  ^  1 :  0"3455.  The  crystals  melt  at  46'5°,  and 
dissolve  freely  in  hot  alcohol. 

The  base  which  is  produced  by  the  reduction  of  azoethylbenzene 
with  stannous  chloride  does  not  crystallise,  but  its  acetic  deriva- 
tive, NHJc.CeHjEt.Ce&jEt.NHAc,  crystallises  in  needles  which  melt 
at  307°.  It  dissolves  in  acetic  acid,  but  is  very  sparingly  soluble  in 
alcohol.  When  the  alcoholic  solution  of  the  base  is  treated  with 
nitrous  acid,  a  small  quantity  of  a  liquid  hydrocarbon  is  produced, 
together  with  diethylphenyldiethyl  oxide,  melting  at  120°. 

Et2Ci2H6(OEt)2, 

Parazoethylbenzene  is  deposited  from  alcohol  in  orange-red  plates 
or  prisms,  which  melt  at  63°  and  boil  above  340°.  On  reduction  with 
stannous  chloride  in  presence  of  sulphuric  acid,  it  yields  paramido- 
ethylbenzene  and  an  unstable  diphenyl  base,  Ci6H2nN2. 

Azometaxjlene  could  not  be  converted  into  a  diphenyl  base. 

Azomesitylene  prepai'ed  by  oxidising  an  alkaline  solution  of  mesidine 
hydrochloride  with  potassium  ferricyanide,  crystallises  in  thin  needles 
melting  at  75°,  soluble  in  hot  alcohol.  Attempts  to  obtain  a  diphenyl 
base  from  this  body  failed. 

No  azo-compound  could  be  obtained  from  amidoazonaphthalene  or 
from  nitroquinoline.  W.  C.   W. 

An  Aromatic  Diketone.  By  E.  Louise  (Compt.  rend.,  98,  151 — 
153). — In  a  recent  paper  the  author  has  already  described  the  pre- 
paration of  the  ketone  benzoylmesitylene  by  the  action  of  benzoic 
chloride  on  mesitylene  in  presence  of  aluminium  chloride.  By 
dissolving  benzoylmesitylene  in  benzoic  chloride,  and  maintaining 
the  liquid  at  150°,  while  aluminium  chloride  is  gradually  added  until 
the  evolution  of  hydrochloric  acid  ceases  (about  24  hours  are  required), 
a  black  mass  is  obtained  ;  this,  after  treatment  first  with  hot  water 
and  a  little  potassium  hydroxide  to  remove  unaltered  benzoic  chloride, 
is  treated  with  a  mixture  of  alcohol  and  ether,  which  leaves  the  carbon- 
aceous matters  undissolved.  The  filtered  solution  is  set  aside  to 
crystallise,  and  the  crystals  are  purified  by  distillation  in  a  vacuum  at 
300°.  The  analysis  corresponds  with  the  formula  C23H20O2,  or  di- 
benzoylmesitylene,  C6HMe3(COPh)2.  This  body  forms  well  defined, 
transparent,  colourless  crystals,  soluble  iu  alcohol,  ether,  light  petro- 
leum, &c.,  and  melts  at  117°.  R.  R. 

Pure  Benzoic  Acid  from  Urine.  By  T.  S.  Dtmond  (Pharm.  J. 
Trans.  [3],  14,  463 — 464). — Benzoic  acid,  prepared  from  urine  (hip- 
puric  acid),  crystallises  in  plates,  and  has  an  unpleasant  urine-like 
odour.  By  careful  sublimation  it  can  be  deprived  of  this  odour,  and 
is  obtained  pure,  crystallising  in  the  same  way  as  benzoic  acid 
obtained  from  gum-benzoin.  D.  A.  L. 
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A  Nitrogenised  Colloid  derived  from  Amidobenzoic  Acid. 
By  E.  Grimaux  {Compt.  rend.,  98,  231 — 284.). — Tlio  white  powder 
produced  by  the  action  of  phosphorus  pentachloride  on  amidobenzoic 
acid  is  dissolved  in  ammonia,  tiltered,  and  evaporated  in  a  vacuum  at 
ordinary  temperatures.  The  amidobenzoic  colloid  at  first  forms  a 
thick  jelly,  which,  by  drying,  is  converted  into  transparent,  yellowish, 
tasteless,  indorou.s  plates  resembling  the  albumin  of  serum.  It  swells 
up  in  cold  water  and  slowly  dissolves,  but  is  readily  soluble  in  hot 
water.  It  may  be  heated  to  100°  without  losing  its  solubility  in 
water;  but  if  the  solution  be  evaporated  to  dryness  on  the  water- 
bath,  the  residue,  although  retaining  the  same  appearance,  becomes 
altogether  insoluble,  and  in  this  respect  resembles  albumin.  It  dis- 
solves however  in  ammonia,  in  sodium  phosphate,  and  in  alkaline 
solutions.  A  2  per  cent,  solution  of  the  amidobenzoic  colloid  behaves 
like  the  nitrogenised  colloids  derived  from  living  organisms  ;  it  is 
precipitated  by  acids,  and  is  redissolved  with  diificulty  by  acetic  acid; 
hot  nitric  acid  dis.solves  it  with  a  yellow  coloration,  changed  to  orange 
by  alkalis.  An  excess  of  lime-water  precipitates  the  solution,  but  if 
only  one- twentieth  of  lime-water  is  added,  the  liquid  remains  clear,  or 
becomes  merely  opalescent ;  it  then  becomes  coagulable  by  heat,  form- 
ing a  stiff  jelly.  Dilute  ammonium  chloride  solution,  saturated  solution 
of  sodium  chloride,  a  1  per  cent,  solution  of  magnesium  sulphate,  and 
certain  other  saline  solutions,  have  the  same  effect  as  lime-water  ;  that 
is,  when  added  to  the  cold  solution  in  quantity  insufficient  to  render  it 
turbid,  they  confer  upon  it  the  property  of  coagulating  by  heat.  At 
about  50°  the  liquid  becomes  opalescent,  then  milky,  and  the  coagulum 
forms  between  70°  and  80°,  the  temperature  varying  with  the  propor- 
tion of  salt  that  has  been  added.  The  effect  of  the  latter,  however,  is 
much  modified  by  various  circumstances,  as  dilution,  the  presence  of 
other  salts,  &c.  If  the  quantity  of  the  coagulating  salt  be  insufficient 
to  produce  the  effect  even  at  the  boiling  point,  yet  by  passing  carbonic 
anhydride  through  the  liquid  either  before  or  after  the  addition  of  the 
salt,  the  solution  becomes  coagulable  by  heat.  This  fact  appears  to 
have  a  relation  with  Mathieu  and  Urbain's  experiments  on  the  part 
played  by  carbonic  anhydride  in  the  coagulation  of  albumin  (Bull. 
Soc.  C/tim.,  21,  181 ;  22,  484).  The  coagulum  formed  by  the  action 
of  acid  or  of  alkaline  salts  is  soluble  in  ammonia  ;  while  that  produced 
by  salts  of  calcium,  barium,  or  magnesium,  is  not.  The  phenomena 
of  coagulation  in  the  amidobenzoic  colloid  being  the  same  as  those 
observed  in  the  coagulation  of  albuminoids,  the  latter,  when  separated 
from  the  organism,  must  be  subject  to  physico-chemical  laws  only. 

R.  R. 

Bismuth  Salicylate.  By  L.  Wolff  (Pharm.  J.  TmyiK.  [3],  14, 
508). — This  substance  may  be  obtained  pure  by  either  of  the  following 
methods: — By  decomposing  a  glycerol  solution  of  crystalline  bis- 
muthous  nitrate  with  a  concentrated  solution  of  sodium  salicylate, 
bismuthyl  salicylate,  sodium  nitrate,  nitric  acid,  salicylic  acid,  and 
water  being  produced ;  the  latter  products  are  removed  by  succes- 
sive washing  with  water,  hot  water,  and  alcohol.  Or  by  boiling 
bismnthyl  nitrate,  BiONOa.H^O,  with  a  concentrated  solution  of 
sodium  salicylate ;    the  precipitate   is   well  washed   with    hot  water. 
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Bismnthyl  salicylate,  BiOC7H503,  forms  slightly  pinkist  amorphous 
granules,  insoluble  in  water,  glycerol,  alcohol,  and  ether ;  soluble, 
probably  with  decomposition,  in  acids.  It  burns  rapidly  on  platinum 
foil.  D-  A.  L. 

Phenylisocrotonic    Acid    and   Nitric    Acid.      Phenylnitro- 

ethylene.  By  H.  Ekdmann  (Ber.,  17,  412 — 415). — Phenyhiitro- 
ethylene,  CHPh  '.  CH.NO2,  is  foi^med  when  phenylisocrotonic  acid  is 
slowly  added  to  fuming  nitric  acid  which  has  been  cooled  down  below 
zero.  An  unstable  acid  is  formed  which  is  dissolved  in  dilute  sodium 
hydroxide,  and  reprecipitated  by  hydrochloric  acid.  The  acid  is 
rapidly  decomposed  with  evolution  of  carbonic  anhydride.  On  distil- 
lation in  a  current  of  steam,  yellow  needle-shaped  crystals  of  phenyl- 
nitroethylene  melting  at  58°  are  obtained.  This  compound  is  identical 
with  that  which  Priebs  (Ber.,  16,  2591)  prepared  by  the  action  of 
nitromethane  on  benzaldehyde.  W.  C.  W. 

Constitution  of  Phenylparaconic  Acid.  By  H.  Erdmann  (Ber.^ 
17,  415 — 418). — On  boiling  ethylic  phenylparaconate  with  dilute  am- 
monia, it  is  converted  into  ethylic  phenylitamalate.  At  150°,  phenyl- 
paraconic acid  is  decomposed  into  a-naphthol  and  phenylisocrotonic 
acid,  but  the  ethylic  salt  boils  above  360°  without  decomposition.  The 
author  regards  these  facts,  first,  as  evidence  in  favour  of  the  hypo- 
thesis that  the  carbonic  anhydride  which  escapes  when  phenylpara- 
conic acid  is  decomposed  is  derived  from  the  carboxyl-group,  and  not 
from  the  lactone  ring  ;  and,  secondly,  as  evidence  in  favour  of  the 
formulee  proposed  by  Fittig  and  Jayne  for  phenylparaconic  acid  :— 

CHPh(0H).CH(C00H).CH2.C00H.    COOH.CH<~^p^~>  CO. 

Phenylitamalic  acid.  Phenylparaconic  acid. 

w.  c.  w. 

Oxalamido-acids.  By  H.  Schiff  (Ber.,  17,  401— 404).— When 
metamidobenzoic  acid  is  dissolved  in  a  warm  mixture  of  absolute 
alcohol  and  ethyl  oxalate,  colourless  crystals  of  ethyl  metabenzam- 
oxalate,  COOH.C^Hi.NH.CO.COOEt,  are  deposited.  The  crystals 
melt  at  225°  with  decomposition,  forming  ethyl  oxalate  and  met- 
oxalyldibenzn.mic  acid,  CaOaCNH.CeHi.COOH),.  An  alcoholic  solution 
of  ethyl  oxalate  converts  metamidobenzamide  into  ethyl  metamido- 
benzamoxaJate,  CONHs.CeHj.NH.CO.COOEt,  a  crystalline  compound 
melting  at  191  "5°,  soluble  in  alcohol.  An  excess  of  amidobenzamide 
converts  the  compound  into  the  diamide  of  metoxahjldihenzamic  acid, 
CaO^fNH.CeHi.CON  132)2,  a  white  infusible  and  sparingly  soluble 
powder. 

Malonyldibevzamic  acid,  C3H,02(NH.C6H4.COOH>>,  and  ethyl  meta- 
benzammalonate,  COOH.CeHj.NH.CO.CHo.COOEt,  are  formed  when 
metamidobenzoic  acid  is  boiled  with  ethjd  malonate  diluted  with 
alcohol.  The  former  is  deposited  from  the  boiling  mixture  in  the 
form  of  a  white  powder,  and  the  latter  is  deposited  in  silvery  needles 
on  evaporating  the  mother-liquor.      These  crystals  melt  at  172",  and 


ORGANIC  CHEMISTRY.  907 

decompose  at  the  same  temperature,  forming  malonyldibenzamic  acid 
and  ethyl  malonate. 

Ethyl  oxalate  slowly  dissolves  alanine  with  evolution  of  carbonic 
anhydride.  The  solution,  in  course  of  time,  deposits  crystals  of  ethyl- 
imidodiethyldioxamide,  NEt(CO.CO.NHEt)o.  This  compound  melts 
between  135°  and  138°  with  decomposition.  The  mother-liquor 
appears  to  contain  several  acids  which  have  not  yet  been  isolated. 

w.  c.  w. 

Action  of  Thiocarbimides  on  Amido-acids.  By  0.  Asciian 
(Ber.,  17,420 — 431). —  The  author  has  obtained  compounds  isomeric 
with  the  phenylthiohydanto'in  and  hydantoic  acid  of  P.  Meyer  (Ber., 
10,  19G5  ;  and  14,  1G60),  in  which  the  sulphur-atom  only  is  attached 
to  a  carbon-atom,  and  he  proposes  to  distinguish  these  compounds  as 
'''' plienylsulphhydantdin,'''  '''' phenylsulphhydantoic  acid,^^  &c., 

^^<NH^V~>^^    NHPh.CS.NH.CH2.COOH. 

From  the  results  of  his  experiments,  the  author  concludes  that 
ai'omatic  thiocarbimides  act  on  those  amido-acids  of  the  fatty  series 
which  contain  the  amine-group  in  the  a-position,  forming  an  homolo- 
gous series  of  substituted  sulphhydanto'ins. 

These  bodies  are  decomposed  by  boiling  with  alcoholic  potash. 
They  take  up  a  molecule  of  water,  yielding  sulphhydantoic  acids, 
which  are  very  unstable,  losing  a  molecule  of  water  at  the  ordinary 
temperature  forming  sulphhydanto'ins. 

Aromatic  and  non-aron)atic  thiocarbimides  act  on  metamidobenzoic 
acid,  forming  sulphuraraidobeuzoic  acids,  which  are  stable  com- 
pounds, e.g. : — • 

Metaphenylthiamidobenzoic  acid,  NHPh.CS.NH.C6H4.COOH, 
Metaethylthiamidohenzoic  acid,  NHEt.CS.NH.C6H4.COOH,  melting 

at  195°  ;  and 
Metallylflnamidohenzoic  acid,  C3H5.NH.CS.NH.C6H4.COOH,  melting 

at  189°.  W.  C.  W. 

Synthesis  of  Naphthalene  Derivatives.  By  A.  Bakyer  and 
W.  H.  Pkkki.v,  junr.  (Her.,  17,  448—453). — The  synthesis  of  tetra- 
hydronaplitlialenedicarboxylic  acid  (/3/^)  is  accomplished  by  the  action 
of  orthoxylyl  bromide  on  ethyl  disodium  acet^'lenetetracarboxylate. 

For  this  pui-pose,  the  bromide  (1  mol.)  is  dissolved  in  ether,  5  p.ai'ts 
of  alcohol  are  added,  and  the  ether  distilled  off.  Ethyl  acetylene- 
tetracarboxylate  (1  mol.)  dissolved  in  5  parts  of  alcohol,  and  sodium 
(2  atoms)  dissolved  in  15  parts  of  alcohol,  ai'c  added  to  the  soliilioii 
of  the  bromide,  and  the  mixture  is  heated  in  sealed  tul)es  at  1:50°. 
The  product  of  the  reaction  is  boiled  with  alcoholic  potash,  and  after 
removing  the  alcohol  by  evaporation,  the  residue  is  dissolved  in 
water,  acidified,  filtered,  and  the  filtrate  extracted  with  ether.  The 
residue  which  is  left  on  evaporating  the  ethereal  exti-act  is  gradually 
heated  to  185°,  water  and  carbonic  acid  are  given  off,  and  the  anhydride 
of  tetrahydronaphthalencdicarboxylic  acid  remains  as  a  crystalline 
mass,  soluble  in  alcohol,  ether,  and  chloroform.      It  melts  at  184°,  and 
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sublimes  at  a  higher  temperature.      The  anhydride  is   changed  into 
the  acid  by  solution  in  hot  water  and  in  alkalis.     Tetrahydronaphtha- 

.CHo— CH.COOH 
lenedicarboxylic   acid,   CeHj^  |  ,  is  freely  soluble   in 

^CH.— CH.COOH 
"warm  ether,  chloroform,  alcohol,  and  acetone,  and  less  readily  in  hot 
"water.  It  melts  at  199°  passing  into  the  anhydride.  The  silver  salt, 
C|jHioAg^04,  is  thrown  down  as  an  amorphous  precipitate,  which 
gradually  becomes  crystalline.  lb  is  decomposed  by  heat  into  naph- 
thaL^ne  and  tetrahydronaphthalenedicarboxylic  anhydride.  The 
anhydride  also  yields  naphthalene  when  its  vapour  is  passed  through 
a  red  hot  tube. 

Etliijlortlwxylyldiclilorodimalonic  acid,  C6H4[CH3.CCl(COOEt)2]2,  is 
formed  by  the  action  of  orthoxylyl  bromide  on  an  alcoholic  solution 
of  ethyl  sodic  chloromalonate  at  100°.  On  reduction  with  zinc- 
dust  and  acetic  acid,  the  chlorine  is  displaced  by  hydrogen,  and  ethyl 
orthoxylydimalonate  is  obtained.  Ethylic  teti'ahydronaphthalenetetra- 
carboxylate  is  produced  by  the  action  of  an  ethereal  solution  of 
iodine  on  the  sodium-compound  of  this  ethereal  salt. 

/CH2— C(C00Et)2 
C,H,[CH.,.CN"a(C00Et).]j  +  Io  =  C6H/  |  +  2NaI. 

^CH2— C(C00Et)3 
— On  saponification,  2   mols.    of   carbonic  anhydride  are  eliminated, 
and    tetrahydronaphthalene-dicarboxylic    acid    melting    at    199°     is 
formed.  W.   C.  W. 

Acridine  Picrate.  By  R.  Anschutz  (Ber.,  17,  438 — 439). — Acri- 
dinf  picrate  is  a  canary-coloured  crystalline  salt  which  begins  to  melt 
at  208°.  It  is  insoluble  in  cold  water,  and  is  partially  decomposed  by 
boiling  water.  It  is  very  sparingly  soluble  in  benzene  and  alcohol. 
Chrysaniline  picrate  is  a  brick-red  powder,  sparingly  soluble  in  ben- 
zene. W.  C.  W. 

Preparation  of  Quassin.  By  Adrian  and  Morkaux  (Pharm.  J. 
Trans.  [3],  14,  507 — 508). — The  method  recommended  for  the  ex- 
traction, (fee,  of  quassin  yields  a  purer  and  more  abundant  product 
than  the  methods  introduced  by  Wurtz,  Wigger,  &c. 

Thin  shavings  of  the  wood  are  extracted  with  boiling  water,  potas- 
sium carbonate  being  added,  5  grams  for  every  kilo,  of  quassia  ; 
the  liquor  is  then  concentrated  to  a  magma,  and  exhausted  with  hot 
90  per  cent,  alcohol.  After  24  hours,  the  solution  is  decanted  and 
treated  with  sulphuric  acid  diluted  with  10  times  its  weight  of  90° 
alcohol,  until  a  precipitate  forms,  which  is  filtered  off.  The  filtrate  is 
treated  with  lime,  4  to .  5  grams  for  every  kilo,  of  wood,  and  after 
some  hours  the  solution  is  I'emoved  from  the  solid  matter  by  filtration, 
pressure,  and  washing  "with  alcohol.  The  alkaline  liquors  are  neu- 
tralised with  carbonic  anhydride,  filtered,  the  alcohol  distilled  off,  and 
tlie  residue  dried.  In  this  waj',  a  kilo,  of  quassia  yields  8  grams  of  a 
friable  substance,  which  is  amorphous  quassin.  Crystalline  quassin 
may  be  obtained  by  stopping-  the  distillation  of  the  alcohol  before  all 
the    alcohol    has  volatilised,    filtering,    and   allowing  the   remaining 
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spirit  to  evaporate  slowly.  The  crystals  may  be  purified  by  fre- 
quent recrystallisations  and  washing  with  90°  alcohoh  The  mother- 
liquors  retain  considerable  quantities  of  both  crystalline  and  amorphous 
quassin,  which  to  a  great  extent  can  be  regained  by  repeated  agitation 
with  chloroform.  Crystalline  quassin  is  white,  light,  soluble  in 
chloroform,  also  in  about  90  parts  of  cold  absolute,  or  in  35  to  40  parts 
of  88°  alcohol,  scarcely  soluble  in  ether ;  whilst  300  parts  of  hot 
water  are  required  for  its  solution,  from  which  it  recrystallises  on 
cooling.  Amorphous  quassin  is  nearly  as  bitter  as  the  crystalline ; 
it  is  readily  soluble  in  absolute  alcohol,  and  it  is  more  soluble  in  ether 
and  less  so  in  water  than  the  latter  variety.  D.  A.  L. 

Vesicating  Principle  of  Croton-oil.  By  H.  Sexier  {Pharm.  J. 
Trans.  [8],  14,  446). — In  this  paper,  the  conditions  which  afl'ect  the 
solution  of  English  pressed  croton-oil  in  alcohol  and  the  composition 
and  properties  of  the  soluble  portion  are  discussed. 

It  is  observed  that  when  croton-oil  is  mixed  with  equal  volumes,  or 
less,  of  alcohol  (sp.  gr.  0"794  to  O'SOO),  a  perfect  solution  is  formed, 
which  is  permanent  at  ordinary  temperatures.  When,  however, 
alcohol  is  added  in  larger  quantities — for  example,  7  of  alcohol  to  6 
of  croton-oil,  or  in  still  larger  proportions,  then  part  of  the  oil  sepa- 
rates, the  amount  which  separates  varying  in  different  samples.  The 
dissolved  oil  is. now  soluble,  whilst  the  separated  oil  is  insoluble,  in 
all  proportions  of  alcohol.  The  insoluble  oil  is  described  in  the 
Abstract  (p.  947).  The  soluble  oil  (sp.  gr.  0-987)  at  60°  F.  is  brown 
and  holds  in  suspension  acicular  crystals,  which  dissolve  on  warming. 
It  has  an  acid  reaction,  the  characteristic  croton-oil  odour,  a  per- 
sistent burning  taste,  and  produces  pustules  when  applied  to  the 
skin.  It  is  soluble  in  water,  alcohol  of  various  strengths,  benzene, 
chloroform,  ether,  petroleum,  &c. 

Experiments  were  now  made  to  determine  the  components  or  com- 
ponent of  the  vesicating  principle.  Various  distillation  experiments 
proved  it  to  be  neither  a  free  volatile  substance  nor  a  combined  vola- 
tile alkaloid  or  alcohol.  By  saponification  with  sodium  carbonate,  it 
was  shown  not  to  be  a  free  fatty  acid  ;  whilst  a  subsequent  saponifi- 
cation of  the  neuti-al  oils  with  sodium  hydroxide  showed  it  to  be 
present  amongst  the  combined  non- volatile  fatty  acids.  Several 
methods  of  separating  the  various  acids  were  tried  without  success, 
and  finally  the  following  were  adopted  for  separating  these  acids  into 
groups  : — Firstly,  refrigerating  the  glycerides ;  those  of  the  vesicating 
oils  have  the  lowest  solidifying  point.  Secondly,  by  the  solution  of 
the  lead  salts  in  ether  and  alcohol ;  the  vesicating  oil  salt  being 
soluble  in  ether,  but  insoluble,  or  nearly  so,  in  alcohol.  Thirdly,  by 
fractional  saponification  ;  the  vesicating  oils  being  the  least  readily 
saponified.  Fourthly,  by  fractional  decomposition  of  the  sodium 
salts;  the  vesicating  principle  being  amongst  the  first  acids  liberated. 
In  other  experiments,  after  the  successive  removal  of  (1)  acids 
having  ammonia  salts  insoluble  in  alcohol  (palmitic  acid),  (2)  those 
precipitated  by  magnesium  acetate  from  alcoholic  solutions,  (3)  those 
having  barium  salts  in.soluble  in  alcohol  ;  the  vesicating  substance 
was  detected  in  those  having   (4)  barium  salts  soluble  in    alcohol. 


910  ABSTRACTS   OF  CHEMICAL   PAPERS. 

These  latter  acids,  when  separated,  are  dark  brown  and  remain  liquid 
at60"^F.  From  the  various  properties  indicated,  viz.,  low  meltinir 
point  of  acid  and  gljceride,  difficult  saponification,  solubility  of  lead 
salt,  &c.,  it.  is  assumed  as  probable  that  the  new  acid  is  allied  to  oleic 
acid,  and  its  analogues  ricinoleic  and  linoleic  acids.  The  fatty  acids 
of  the  neutral  soluble  croton-oil  contain  about  15  per  cent,  of  (1), 
20  per  cent,  of  (2),  40  per  cent,  of  (3),  and  25  per  cent,  of  (4). 
The  free  fatty  acid,  palmitic  acid,  constitutes  about  22-5  per  cent,  of 
the  soluble  croton-oil.  D.  A.  L. 

A  Crystallisable  Colouring-matter  in   Chlorophyll.      By  J. 

BoEODiN  (Bied.  Centr.,  1884,  40 — 42). — In  view  of  the  unsatisfactory 
results  obtained  by  the  macrochemical  or  optical  mode  of  investigation, 
the  author  has  employed  microchemical  methods  of  investigation ;  the 
process  is  very  simple.  The  green  plants,  which  are  the  subjects  of 
experiment,  are  digested  with  a  little  alcohol  in  the  dark  for  about 
24  hours,  a  drop  of  the  fluid  is  then  brought  under  the  microscope, 
when  a  mixture  of  crystalline  forms  of  different  colours  is  seen ;  the 
observation  is  more  satisfactory  when  a  polariscope  is  used.  The  deep- 
oreen  crystals  formerly  described  by  the  author  are  formed  and  are 
easily  distinguished  by  their  colour  and  absence  of  double  refraction ; 
the  behaviour  of  the  various  crystals  with  reagents  is  distinctive. 
Dilute  sulphuric  acid  causes  a  green  coloration,  which  is  destroyed  by 
ammonia  or  by  merely  washing  with  water  ;  the  dilution  of  the  acid  can 
be  so  managed  that  some  of  the  crystals  are  coloured  and  others 
remain  unaltered,  pointing  to  a  mixture  of  different  colouring-matters. 
The  behaviour  towards  solvents  is  confirmatory  of  this  ;  certain  red 
crystals  dissolve  easily  in  benzene,  and  sparingly  in  alcohol.  There 
are  violet  crystals,  but  these  are  probably  identical  with  the  red 
viewed  through  a  thinner  medium.  The  crystals  which  dissolve 
readily  in  alcohol  and  sparingly  in  benzene  are  very  different ;  they 
are  of  a  yellow  or  brown  colour,  and  are  quickly  attacked  and  dis- 
solved by  glacial  acetic  acid  yielding  a  clear  yellow  fluid.  Amongst 
the  mass  in  the  original  fluid  are  scale-like  forms  of  a  straw-colour. 

The  plants  which  were  tbe  subject  of  experiment  were  Sjrirogi/ra 
and  Betula  verrucosa.  J-  F. 

Orantin  and  Carottin.     By  E.  Schmitt  (Bied.  Centr.,  1884,  215). 

These  two  compounds  are  the  principal  constituents  of  annatto. 

The  first  is  obtained  by  digesting  50  grams  annatto  with  100  grams 
sodium  carbonate  and  1  litre  water,  and  evaporating  to  one-half. 
Carottin  is  prepared  by  digesting  125  grams  annatto  in  ^  litre  of  oil. 

E.  W.  P. 

Coal-tar  Lutidine.     By  0.  de  Coninck  (Compt.  rend.,  98,  235). 

Coal-tar  contains  a  lutidine  identical  vdth  that  one  of  the  lutidines 

in  Dippel's  oil,  which  Ladenburg  has  lately  synthesised,  which  he 
regards  as  a  7-ethylpyridine,  CsHiNEt.  R.  R. 

Some  Reactions  of  Albumin.      By  E.  Grimaux  {Gom'pt.  rend., 
98   1336 1338). — When  dilute  solutions  of  albumin  are  mixed  with 
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small  qTiantities  of  sodium  chloride,  calcium  sul])liate,  macrnesinm 
sulphate,  ammonium  chloride,  &c.,  thej  become  coagulable  by  the 
action  of  heat.  In  the  case  of  albumin,  as  in  that  of  the  amido- 
benzoic  colloid  (p.  905),  dilution  with  water  neutralises  the  coagulatiuj^ 
inflnence  of  salts.  A  similar  effect  is  produced  by  passing  carbonic 
anhydride  into  the  solution.  Albumin,  as  is  well  known,  is  not  modi- 
fied by  dilution  in  the  cold,  but  if  the  liquid  is  boiled,  modification 
takes  place.  The  author  finds  that  if  a  1  percent,  solution  of  albumin 
is  heated  at  90°  for  some  minutes,  the  albumin  undergoes  complete 
modification.  The  limpid  solution  is  not  coagulated  by  boiling,  but 
simply  becomes  opalescent.  When  treated,  with  carbonic  anhydride 
in  the  cold,  it  yields  a  gelatinous  precipitate,  which  redissolves  when 
a  current  of  air  is  passed  into  the  liquid.  The  precipitate  also  re- 
dissolves  if  the  liquid  is  placed  in  a  vacuum  over  potash,  or  if  the 
precipitate  is  collected,  washed,  and  placed  in  aerated  water.  Dilute 
acetic  acid  produces  a  gelatinous  precipitate,  easily  soluble  in  excess, 
reprecipitated  on  neutralising  with  an  alkali,  but  soluble  in  an  excess 
of  the  latter.  The  addition  of  sodium  phosphate  prevents  preci- 
pitation by  carbonic  anhydride,  but  not  by  acetic  acid,  and  the  solu- 
tion gives  all  the  reactions  for  casein.  The  modif  e:l  albumin  becomes 
coagulable  by  heat  wlien  the  solution  is  mixed  with  small  quantities 
of  sodium  chloride,  calcium  sulphate,  &c.  Carbonic  anhvdride  does 
not  completely  precipitate  solutions  of  modified  albumin.  The  filtrate 
contains  a  peptone,  and  if  the  solution  of  albumin  has  been  boiled  for 
some  hours  instead  of  being  heated  at  80°,  the  substance  precipitated 
by  carbonic  anhydride  diminishes,  and  the  amount  of  soluble  peptone 
increases.  It  would  seem  that  dilution  dissociates  albumin  into  free 
soda  and  an  albuminoid  which  becomes  hydrated  and  converted  into 
an  albuminate.  With  carbonic  anhydride,  this  albuminate  forms  an 
unstable  insoluble  compound,  which  loses  carbonic  anhydride  when 
exposed  to  air  or  in  a  vacuum,  and  redissolves.  This  last  reaction  is 
common  to  many  colloids. 

All  the  above  reactions  are  obtained  wath  the  aaiidobenzoic  colloid. 

C.  H.  B. 

Metahaemoglobin.  By  J.  G.  Otto  (Bied.  Centr.,  1884,  212).— 
Metahaeoioglobin  contains  as  much  oxygen  as  oxyhaemoglobin,  only  it 
is  more  firmly  combined.  The  conversion  of  oxy-  into  meta-ha^moglobin 
is  a  change  from  a  loose  molecular  into  a  chemical  combination. 

E.  W.  P. 


Physiological    Chemistry. 


Respiration  in  a  Superoxygenated  Atmosphere.  By  L.  de 
St.  Martin  (Compt.  rend.,  98,  241 — 243). — The  paper  describes  expe- 
riments  on  the  products   of  the   respiratiou  of  animals  in  a  super- 
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oxygenated  atmosphere  ;  tlie  result  being  that  the  cliemical  phenomena 
are  found  to  undergo  no  sensible  change,  R.   R. 

Experiments  on  Digestion.  By  M.  Ogata  and  others  (Bied. 
Cenir.,  1884,  18 — 20). — The  author  reports  experiments  on  digestion 
when  the  inner  coating  of  the  stomach  had  been  removed,  and  he 
finds  that  the  glands  of  the  large  intestine  are  capable  of  carrying  on 
the  process  of  digestion  of  flesh,  raw  and  cooked  eggs,  and  other 
albuminous  foods,  which,  when  divided  into  small  portions,  are  easily 
decomposed  by  the  secretions.  Edinger  concludes  from  his  inves- 
tio-ations  that  acid  reaction  does  not  take  place  in  the  intestine,  but 
on  the  surface  of  the  stomach.  Falk  has  investigated  the  action  of 
the  digestive  fluids  on  ferments.  Teast  is  not  injured  in  its  action 
by  trypsin  or  decomposing  infusion  of  pancreas,  but  it  is  by  bile,  which 
precipitates  the  invertin,  at  least  after  standing  some  hours.  The 
influence  of  saliva  and  gastric  juice  could  not  be  determined,  as  both, 
secretions  invert  cane-sugar.  Alcoholic  fermentation  is  not  hindered 
by  saliva,  pancreatic  fluid,  or  bile  ;  gastric  juice  and  hydrochloric 
acid  of  equal  concentration  prevent  it ;  bacteria  destroy  yeast  in  a 
short  time.  Zawarykin  contributes  to  the  knowledge  of  absorption 
of  fat  in  the  intestines  of  animals.  He  has  observed  that  the  lymph 
cells  take  up  the  fatty  particles  by  a  sort  of  amoeboid  movement, 
raising  and  lowering  themselves  in  alternate  regular  motions  ;  the 
fat  is  then  directly  absorbed  into  the  venous  blood.  Voigt  has  made 
extensive  experiments  on  the  functions  of  the  bile  in  taking  up 
nourishment  from  the  intestinal  canal.  He  says  that  in  the  digestion 
and  absorption  of  albumin  in  the  form  of  flesh,  the  bile  does  not  play 
an  important  part.  Glucose  or  bread,  when  eaten  with  meat,  does 
not  affect  the  absorption.  On  the  contrary,  bile  plays  a  most  im- 
portant part  in  the  absorption  of  fat.  The  antiseptic  properties  of 
bile  have  rot  been  proved,  and  the  food  taken  does  not  appear  to 
influence  the  composition  of  the  bile  ;  but  the  dry  matter  contained 
in  it  depends  greatly  on  the  amount  of  nourishment  taken. 

J.  F. 

Formation  of  Fibrin.  By  J.  Hlava  {Bied.  Cenfr.,  1884,  212).— 
Fibrin  is  formed  by  the  death  of  the  white  blood-corpuscles,  and  is  at 
first  granular,  afterwards  more  consolidated  ;  the  fibrin  ferifient  does 
not  exist  in  the  protoplasm  of  the  corpuscles.  E.  W.  P. 

Formation  of  Fat  from  Carbohydrates  in  Animals.     By  N. 

TsCHiRWiNSKY  and  others  {Bled.  Centr.,  1884,  9 — 16). — The  subjects 
of  experiment  were  two  young  pigs  from  the  same  litter,  similar  live- 
weight,  and  brought  up  under  the  same  conditions.  At  the  com- 
mencement of  the  experiment,  one  of  the  animals  was  slaughtered, 
and  the  quantity  of  substances  found  taken  to  represent  the  composi- 
tion of  the  living  animal :  two  series  of  experiments  were  made  under 
these  conditions.  The  one  pig  was  killed  and  analysed  on  10th 
December,  the  other  was  fed  on  barley  until  10th  April  following; 
the  food  contained  altogether  9526' S9  grams  nitrogenous  matter,  and 
1114"43  grams  of  fat :  three  estimations  were  made  during  that  time 
of  the  amount  actually  digested,  and  it  was  reckoned  that  the  quantity 
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was  7493-87  grams  nitrogenous  matter,  and  655-56  grams  fat.     The 
animal  was  then  killed,  and  immediately  examined. 
The  body  was  found  to  contain — 

•  Nitrogenous  compounds.  Fat. 
2516-92  grams                9264-18 
From  -which  deduct,  found  in 
animal  killed  at  commence- 
ment of  experiment 957-47      „                        687-58 


Leaving 1550-45      „  8576-60 

as  deposited  from  10th  December  to  10th  April ;  assuming  that  the 
fat  contained  in  the  food  and  digested  was  directly  assimilated,  there 
remains  to  be  accounted  for  7921  grams  of  newly  formed  fat.  The 
albuminous  matter  present  was  not  sufficient  to  form  this  quantity; 
if  from  the  total  amount  digested  the  amount  formed,  1559'45  grams, 
be  subtracted,  the  remainder,  5935  grams,  would  only  produce  at  the 
rate  of  51-4  per  cent,  a  maximum  of  3051  grams  of  fat,  leaving  a 
considerable  balance  to  be  accounted  for. 

A  second  experiment  carried  out  in  a  similar  manner  gave  similar 
results.  The  nitrogenous  matter  and  fat  digested  were  far  from  suffi- 
cient to  account  for  the  amount  of  fat  found  in  the  carcase.  Both 
experiments  show  that  the  carbohydrates  take  part  in  the  formation 
of  fat. 

The  experiments  of  Meissl  and  Strohmer  were  also  made  on  swine, 
but  a  different  course  was  taken,  the  total  amount  of  nitrogenous 
matter  and  fat  in  the  food  given  being  estimated,  also  the  amounts 
excreted  in  the  excrement,  urine,  and  respiration  products.  The 
animal  was  kept  in  a  peculiarly  constructed  moveable  stall  arranged 
so  that  the  excrement  and  urine  were  separately  collected  :  in  close 
proximity  was  a  respiration  apparatus  on  Pettenkofer's  system.  The 
experiment  lasted  for  seven  days  ;  barley  meal  and  rice  were  em- 
ployed as  fodder;  the  result jper  day  in  grams  is  given — 

Carbon.  Nitrogen. 


Consumed.        Excreted.      Assimilated.     Consumed.     Excreted.    Assimilated, 
grams.  grams.  grams.  grams.  grams.  grams. 

756-37  476-15  289-22  18-67  1259         6-uS 

The  calculations  of  the  authors  show  the  fat  to  be  derived  from 
three  sources  :  from  the  food,  7-9  grams  ;  from  nitrogenous  mattei- 
in  the  body,  336  grams  ;  from  carbohydrates,  3103  grams  per  day, 
and  their  opinion  is  that  generally  seven  to  eight  times  as  much  fat 
is  derived  from  the  carbohydrates  as  from  all  other  sources. 

J.  F. 

Proportion  of  Incompletely  Oxidised  Phosphorus  contained 
in  the  Urine.  By  R.  Lkpine,  f]vMONXEr,  and  Aubkkt  (Compt.  rend., 
98,  23b — 241). — In  the  urine  of  patients  suffering  from  apoplexy, 
epilepsy,  delirium  tremens,  fatty  degeneration  of  the  liver,  and  certain 
other  diseases,  the  authors  have  found  a  greatly  increased  proportion 
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(as  compared  with  tlie  nitrogen)  of  incompletely  oxidised  phosphorus, 
that  is,  not  in  the  state  of  phosphates.  E,.  R. 

Physiology  of  the  Formation  of  Milk.  By  H.  Thierfelder 
(Bied.  Cent)-.,  1884,  174). — From  experiments  which  he  has  made,  the 
author  believes  that  lactose  is  produced  in  the  animal  from  blood 
serum  through  the  medium  of  a  ferment  which  he  terms  saccharngen, 
but  he  has  not  isolated  this  substance,  yet  considers  it  to  be  soluble 
in  water,  insoluble  in  alcohol  and  ether,  decomposed  by  boiling,  and 
not  identical  with  glycogen.  Casein  is  most  probably  formed  from 
serum-albumin  by  an  analogous  ferment  present  in  the  lactic  glands. 

E.  W.  P. 

Diseases  of  Animals.  By  E-oloff  and  others  (Bied.  Centr.,lS84t, 
29 — 32). — Inoculation  against  splenic  fever  with  Pasteur's  protec- 
tive lymph  is  declared  to  be  safe,  but  a  sufficient  quantity  must  be 
used  and  certain  precautions  taken.  The  increase  of  the  bacterium 
of  this  fever  is  known  to  take  place  by  division,  but  sometimes  by 
spores,  and  both  processes  are  carried  on  in  the  organism  during  the 
state  of  fever.  The  blood  of  animals  in  the  disease  does  not  contain 
bacilli  until  a  short  time  before  death,  at  least  10  hours,  and  the 
blood  before  they  appear  does  not  convey  the  disease  if  injected  into 
a  sound  animal. 

The  author  thinks  that  the  bodies  of  animals  even  in  a  healthy 
state  contain  the  bacteria  of  splenic  fever,  but  in  a  third  state,  dor- 
mant, and  seeks  to  identify  them  with  the  shining  corpuscles  of 
Archangelski,  which  he  thinks  are  spores. 

Gibier  contributes  notes  on  the  subject  of  hydrophobia  ;  the  dis- 
ease appears  the  sooner  after  the  bite  the  nearer  that  is  to  the  brain ; 
particles  of  brain  substance  convey  the  disease  by  inoculation.  The 
disease  is  also  hereditary  ;  rabbits  in  young  inoculated  two  days 
before  parturition  gave  it  to  their  young  who  died  of  it,  and  matter 
from  their  brains  communicated  the  disease  to  others.  Cold  dimi- 
nishes the  effect  of  the  poison ;  at  —  25°  it  commences  to  diminish  ; 
at  —  35°  the  action  is  doubtful ;  at  — 40°  it  ceases.  In  the  brain  and 
spinal  marrow  of  animals  which  have  died  of  the  disease,  Gibier 
found  small  spherical  organisms,  two  of  them  sometimes  united  by  a 
long  hair-like  thread,  and  others  single,  bearing  a  short  hair-like 
appendage,  probably  a  portion  of  the  line  which  had  previously 
united  two  of  them. 

Israel  and  Wassilieff  have  made  some  experiments  with  the  bacilli 
of  glanders.  The  former  cultivated  two  kinds  of  fungi  from  the 
lungs  of  a  horse  dead  of  the  disease :  one  was  active  and  commu- 
nicated  the  disease  to  rabbits,  the  other  inactive.  Wassilieff  found  in 
the  blood  of  a  postillion  who  died  of  glanders,  thread-like  bacteria 
similar  in  size  to  those  of  tuberculosis,  and  containing  two  to  four 
spores  :  he  also  found  them  in  the  nasal  discharges  and  the  pustules. 

J.  F. 

Irritant  Properties  of  Oats.  By  Sanson  (Bied.  Gentr.,  1884,  20 
— 21). — Experiments  made  at  the  agricultural  school  of  Grignon  show 
that  oats  contain  a  matter  easily  soluble  in  alcohol,  which  has  an 
irritant  action  on  the  motor  cells  of  the  nervous  system.     It  is  not 
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A-anillin,  but  a  nitrogenous  substance  apparently  of  an  alkaloidal 
character,  uncrjstallisable,  granular,  and  of  a  brown  colour.  Its 
composition  is  given  as  CoeHoiNOip,  and  is  called  by  the  author  avenin. 
The  quantity  present  varies  according  to  the  quality  of  the  grain 
aud  soil  on  whicli  it  is  grown.  The  darker  varieties  contain  more 
than  the  lighter  coloured.  When  the  quantity  in  air-dried  grain  does 
not  exceed  0-9  per  cent.,  the  irritating  action  is  slight,  but  beyond 
that  amount  it  becomes  strong.  The  bruising  and  milling  of  oats 
diminishes  the  quantity  of  substance  materially,  but  it  is  quicker  in 
its  action.  After  the  administration  of  1  kilo,  of  oats,  the  ii-rita- 
tion  of  the  motor  nerves  lasts  an  hour,  gradually  increasing  to  a 
maximum  and  diminishing.  The  importance  of  the  subject  to  ownei'S 
of  horses  lies  in  the  advantage  of  feeding  with  grain  in  the  natural 
State.  J.  F. 

Poisonous  Matter  of  Lupines.  By  Arnold  and  SchneidemUhlb 
{Bled.  Ceutr.,  1884,  'A'l — 34). — The  preparation  of  the  extract  is 
described — 2  to  5  grams  are  sufficient  to  kill  a  dog — the  poisonous 
properties  are  increased  hy  the  presence  of  alkalis  in  the  solution, 
diminished  by  that  of  acids;  the  organ  first  attacked  is  the  liver.  The 
blood  vessels  appear  to  convey  the  poison,  as  fatal  effects  rapidly 
follow  hypodermic  injection  or  injection  into  a  blood  vessel  :  t'le 
fatal  ofEects  of  eating  lupines  are  probably  caused  by  wounds  in 
the  alimentary  or  digestive  organs.  Allowing  the  poison  direct 
access  to  the  blood,  after  repeated  doses  gradually  increased,  aninmls 
gain  a  certain  amount  of  immunity,  and  can  withstand  large  quanti- 
ties. As  a  cure,  acid  drinks,  plenty  of  clean  cold  water,  and  purges 
of  Epsom  salts  are  recommended.  J.  F. 

Behaviour  of  "  Folia  Uvae  Ursi "  and  Arbutin  in  the  Animal 
Organism.  By  L.  Lkwin  (Pharm.  J.  [3],  14,  490). — From  re- 
cent investigations  it  is  shown  that  the  therapeutic  value  of  Uva  U7-si 
(bear-berry)  leaves  is  due  to  the  quinol  (arbutin)  they  contain  ;  the 
tannin  simply  exerting  a  very  slight  auxiliary  action.  From  experi- 
ments  with  arbutin,  it  is  observed  to  split  up  in  the  body,  in  the  same 
way  as  it  does  outside  it,  namely,  into  sugar  and  quinol ;  the  whole 
quantity  taken  into  the  system,  however,  is  not  decomposed,  therefore 
quinol  and  also  some  unchanged  arbutin  are  found  in  the  urine,  which 
on  even  brief  exposure  to  the  air  undergoes  change  of  colour,  becom- 
ing olive-green  or  brownish,  at  the  same  time  gradually  losing  its 
acidity,  until  it  finally  becomes  alkaline.  These  changes  are  due  to 
oxidation  ;  when  the  urine  becomes  alkaline  in  the  bladder,  those 
changes  take  place  inside,  and  the  urine  is  voided  of  an  olive-green 
colour.  Exactly  similar  changes  take  place  in  human  urine  after 
treatment  with  Uva  tirsi  leaves,  and  hence  arises  the  fact  stated  above 
with  regard  to  these  leaves.  Quinol  acts  as  an  antizymotic  and  aiiti- 
septic  even  in  a  1  per  cent,  solution;  urine  containing  it  remains 
undecomposed  for  two  weeks  even  when  exposed  to  the  air  ;  other 
urine  not  containing  it  undergoes  speedy  decomposition.  Moreover, 
tlie  dark  oxidation-])roducts  of  quinol  act  as  irritants,  and  these  are 
beneficial  in   catarrhal  affections   of  the  mucous  membrane,  making 
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them  turgid,  and  starting  reparative  action.  It  is  these  properties  of 
qninol  which  make  it,  and  also  the  Uva  nrsi  leaves,  of  therapeutic 
value.  In  conclusion,  the  author  suggests  that  larger  doses  than  are 
now  given  should  be  administered  when  Uva  ursi  leaves  are  used  ; 
employing  from  30  to  80  grams  in  180  of  menstruum,  removing 
tannin  by  agitation  with  charcoal  and  filtration. 

Or  a  still  greater  improvement  would  be  to  use  arbutin  instead  of 
the  leaves,  making  powders  with  1"0  gram  arbutin  and  0'5  gram 
sugar,  or  dissolving  in  water.  It  may  be  given  hypodermically. 
Clinical  experiments  show  that  arbutin  is  a  valuable  therapeutic 
agent ;  it  is  not  poisonous  and  in  splitting  up  does  not  set  free  in  the 
body  sufficient  quinol  to  exert  poisonous  action.  Ai-butin  is  leevoro- 
tatory.  D.  A.  L. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Effects  of  Light  on  the  Respiration  of  Oxygen  by  Plants.    By 

J.  Reinke  {Bled.  Gentr.,  1884,  37 — 39). —  This  paper  is  an  examina- 
tion of  Pringsheim's  theory  (Abstr.,  1880,  560),  and  the  author's 
experiments  were  limited  to  the  observation  of  the  amount  of  gas 
exhaled  during  varying  amounts  of  sunshine  :  the  evolution  of  gas 
begins  when, the  light  is  fairly  strong,  and  increases  as  the  light 
becomes  more  intense,  until  the  maximum  is  reached.  This  corre- 
sponds with  the  moment  of  direct  sunlight;  further  intensification  of 
light  prolongsthe  evolution  of  gas,  but  does  not  increase  its  rapidity; 
and  when  the  rays  are  concentrated  by  a  lens,  the  process  proceeds 
in  this  way  until  the  chlorophyll  is  destroyed.  J.  F, 

Influence  of  Constant  Temperatures  in  the  Soil  on  Plants. 

By  Hellkiegel  {Bied.  Gentr.,  1884,  179 — 190). — The  plants  were 
o-rown  in  artificial  soil  composed  of  sand,  to  which  were  added 
iSG'l  mgrms.  potassium  hydrogen  phosphate,  149"2  mgrms.  potassium 
chloride,  24  mgrms.  magnesium  sulphate,  410  mgrms.  calcium  nitrate, 
and  1 '6  mgrms. ferric  chloride,  and  placed  in  glass  vessels  26  cm.  high  and 
8  cm.  broad,  and  it  was  so  arranged  that  the  mixture  could  be  kept  at  a 
definite  temperature,  and  have  always  150  grams  water  per  kilo.  sand. 
It  was  found  that  when  the  temperature  remained  at  4U°,  that  barley 
plant  roots  did  not  develop  themselves  ;  that  a  temperature  of  30°  was 
not  fatal  to  barley,  but  still  the  plant  did  not  thrive  ;  that  at  20°  the 
results  were  best ;  and  at  10°  certain  abnormal  results,  such  as  very 
strong  roots  of  the  first  and  second  order,  the  latter  being  very  short  and 
warty,  were  observed,  but  yet  no  definite  damage  could  be  noticed. 
When  other  plants  were  experimented  with,  such  as  rye  and  wheat,  it 
■was  noticed  that  a  low  temperature  produced  stronger  stems  and  leaves, 
whilst  a  high  temperature,  as  it  caused  the  growth  to  be  rapid,  pro- 
duced stems  and  leaves  thinner  and  weaker.    Wheat,  for  its  energetic 
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growth,  required  a  higher  temperature  than  rye;  and  the  assimilation 
during  the  young  life  of  rye  was  most  energetic  at  20°,  barlev  at  25°, 
and  wheat  at  30°.  It  is  also  shown  that  to  produce  strong  growth 
with  fully  formed  seeds,  the  period  of  maximum  intensity  of  light 
and  heat  must  coincide  with  that  of  the  maximum  period  of  leaf 
formation  ;  consequently  it  should  be  so  arranged  that  the  time  of 
seeding  should  occur  about  the  end  of  July.  E.  W.   P. 

Influence  of  Solar  Rays  on  the  Temperature  of  Trees.  By 
E.  June  (JJied.  Ccntr.,  1884,  63). — The  author  inserted  thermometers 
at  different  depths  into  the  trunk  of  a  maple  tree,  also  in  a  branch 
and  twig.  He  found  that  in  a  tine  clear  day  the  variations  of  tem- 
perature were  not  large,  the  exterior  layers  were  higher  than  the 
interior,  and  the  sections  of  larger  diameter  were  the  warmer ;  but  on 
the  whole  the  variations  were  slight,  and  the  temperature  at  all  times 
of  observation  a  considerable  number  of  degrees  above  that  of  the 
surrounding  atmosphere.  J.  F. 

Formation  of  Starch-transforming  Ferments  in  the  Cells 
of  Highly  Organised  Plants.  By  W.  Detmer  {Hied.  Gentr.,  1881, 
69 — 70). — The  experiments  recorded  were  intended  to  ascertain  the 
influence  of  atmospheric  oxygen  on  the  formation  of  these  fei-ments. 

Seeds  and  seedlings  of  Triticum  vttlgare  were  the  subjects  of  experi- 
ment; portions  of  both  were  grown  in  ordinary  air,  part  in  an 
atmosphere  of  hydrogen.  They  were  then  pounded  and  extracted 
with  water;  the  solutions  obtained  from  the  air-grown  j)lants  and 
grains  showed  a  very  much  more  powerful  diastatic  effect  than  those 
grown  in  hydrogen,  the  conclusion  arrived  at  being  that  the  presence 
of  oxygen  is  a  necessary  condition  of  the  development  of  the  ferment. 

J.  F. 

Lime  and  Magnesia  in  Plants.  By  E.  v.  Raumer  (Bied.  Gentr., 
1884.  46 — 18). — (Observations  on  plants  of  Pliaseolus  mnlfijiorus  show 
that  the  functions  of  lime  are  connected  with  the  building  up  of  the 
tissues  and  the  formation  of  the  cell-walls,  but  is  not  concerned  in 
the  formation  or  transformation  of  starch.  The  office  of  magnesia, 
on  the  contrary,  is  to  assist  in  the  starch-forming  process,  and  the 
development  of  chlorophyll.  Magnesia  is  always  present  in  the 
latter,  and  its  presence  is  necessary  to  healthy  growth  and  colour. 

J.  F. 

Experiments  with  Drosera  Rotundifolia.  By  H.  Bus(;en 
(llied.  L'l'nfr.,  1<S84,  47 — 4'.lj. — Tiie  author  mentions  previous  experi- 
ments intended  to  answer  the  question  whether  the  capture  of  insects 
by  these  and  similar  plants  assists  their  development.  Kellermann, 
V.  Rautner,  Rees,  and  F.  Uarwin  are  lor  the  affirmative,  but  licgcl 
denies  tliat  there  is  any  useful  effect.  'J'he  author  thinks  the  diffei'- 
ence  of  opinion  is  due  to  the  various  experiments  being  made  under 
different  conditions,  and  with  plants  pos.sibly  in  different  stages  of 
development.  To  carry  out  comparative  experiments  in  a  trust- 
worthy way,  the  comparison  should  commence  with  the  weighing  of 
the  seeds  and  tinish  with  the  estimation  of  the  total  dry  matter  of  the 
plant.    The  seeds  of  di-osera  arc  so  extremely  minute  that  they  may  bo 
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left  out  of  account,  and  the  author  commenced  with  the  seedlinsfs — 
they  were  grown  in  peats,  previously  boiled  in  a  nutritive  solution  ; 
these  were  placed  on  saucers  and  covered  with  bell  glasses ;  one  set 
were  fed  with  the  lice  from  vine  leaves,  the  other  received  no  such 
nourishment.  The  unfed  plants  were  less  sti'ong  and  healthy  than 
the  other  ;  the  fed  plants  had  17  flower  branches  on  14  plants  against 
0  buds  on  16  unfed ;  90  seed  capsules  on  14  plants,  against  20  on  the 
16  ;  the  last  doubt  was  cleared  up  when  the  total  dry  weight  was 
taken,  the  fed  plants  weighing  0"352,  the  unfed  only  0'119  grams; 
other  trials  under  less  favourable  conditions  gave  similar  results,  and 
the  author  considers  it  as  proved  that  the  plants  of  drosera  arc 
capable  of  utilising  animal  food  and  assimilating  it  beneficially  for  the 
production  of  seeds.  J.  F. 

Withering  of  Flowers  and  Leaves.  By  J.  Wiesner  {Bied. 
Centr.,  1884,  43 — 44). — In  most  plants,  the  leaves  transpire  moisture 
in  larger  quantities  than  the  flowers ;  and,  as  a  rule,  cut  flowers  wither 
more  slowly  than  leaf  twigs.  If  the  transpiration  of  the  leaves  is  ar- 
rested, the  flower  will  remain  a  long  time  fresh  as  when  severed,  so 
that  it  would  seem  the  flowers  are  deprived  of  moisture  by  the  leaves. 
In  like  manner  growing  plants,  when  insufticiently  supplied  witli 
moisture,  either  bloom  slowly  or  not  all.  This  action  of  the  leaves 
explains  why  in  cut  twigs  the  terminal  sprout  withers  even  when 
plunged  under  water,  and  why  this  terminal  leaf-bud  lasts  longer  on 
twigs  deprived  of  their  leaves  than  when  they  are  left  on.  J.   F. 

Easily  Oxidisable  Substances  in  Plant  Sap.  By  C.  Krads 
(Bied.  Centr.,  1884,  45 — 46). — The  author  describes  experiments 
made  on  the  sap  contained  in  the  tubers  of  Dahlia  variabilis,  which 
he  cut  into  slices.  The  surfaces  gradually  became  yellow,  and  with 
longer  time  penetrated  below  the  surface;  the  bulbs  swelled,  turning 
green  in  the  light,  and  pale  green  chlorophyll  bodies  appeared.  The 
yellow  tinged  cells  contained  a  yellow  or  reddish  sap  :  the  surfaces  of 
the  slices  were  not  only  yellow  but  showed  red  points  and  streaks, 
whilst  in  the  interior  of  the  cells  there  was  a  red  colouring  matter 
turned  green  by  alkalis.  The  author  thinks  the  change  of  colour  is 
due  to  oxidation.  J.  F. 

Notes  on  the  Bean  of  Soja  Hispida.      By  E.  Meissl  and  F. 

BoCKER  {Bied.  Centr.,  1884,  52 — 53). — The  soja  bean  contains  no 
proteid  matter  in  the  form  of  gluten,  and  very  little  in  the  form  of 
amides  ;  the  albumin,  soluble  in  water  or  10  per  cent,  potash  solution, 
resembles  the  legumin  of  leguminous  fruits  in  its  behaviour  towards 
reagents,  and  is  put  down  as  casein  by  the  author,  or  possibly  a  modi- 
fication thereof;  its  ash-free  composition  is  C  52"58,  H  7"00,  N  17'27 
per  cent.  The  matter  soluble  in  ether  consists  of  90  per  cent,  neutral 
fat,  and  5 — 10  chlolesterin  and  other  similar  substances.  In  the 
remaining  non-nitrogenous  matter,  besides  cellulose,  is  found  some 
sugar  eqiial  to  10  per  cent,  dextrin,  and  less  than  5  per  cent,  starch, 
in  the  form  of  small  spherical  g'rains  ;  in  round  numbers  the  composi- 
tion of  the  bean  is  :   Water  10,  soluble  casein  30,  albumin  0'5,  insolu- 
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ble  casein  7,  fat  18,  cholesterin,  &c.,  2,  dextrin  10,  starch  5,  cellulose  5, 
ash  o,  traces  of  sugar  and  amido-compound.  J.   i\ 

Natural  and  Renewed  Succirubra  Bark.  By  J.  Hodgkin 
(Pharm.  J.  Trans.  [3],  14,  481).— The  author  publishes  the  results  of 
the  analysis  of  samples  from  the  same  consignment  of  bark;  of  quills 
of  entirely  natural  bark  (1),  entirely  renewed  bark  (2),  and  also  of 
quills  of  natural  and  renewed  bark  in  juxtaposition  ;  the  upper  half 
being  renewed  bark  (3),  and  lower  natural  (4).  Bark  (2)  cuntained 
largest  amount  of  total  alkaloids  and  quinine,  the  others  being  in  the 
following  order:  (3),  (1),  and  (4).  (3)  and  (4)  contained  much 
moisture,  15'96  and  14G1  percent,  respectively.  The  natui-al  bark  (4) 
seems  to  have  suffered  in  renewal,  which  is  probably  due  to  injury  to 
the  tree  caused  by  the  shaving  process,  which  it  is  suggested  was 
evidently  employed  in  this  case.  I).  A.  L. 

Seeds  of  Bassia  Longifolia  and  the  Fat  contained  therein. 

By  E.  Valenta  {Bingl.  folijt.  /.,  251,  4G1— 465).— The  seeds  of  this 
tree  are  1  to  2  cm.  long,  and  enclosed  in  a  brown  skin.  They  have  a 
peculiar  odour  and  bitter  aromatic  taste.  lOU  parts  of  the  seeds  dried 
at  100°  gave — 

Fat  (light  petroleum  extract) 51*14 

Soluble  in  absolute  alcohol 7'83 

Tannin 2"  12 

Bitter  principle  soluble  in  water O'GO 

Starch 007 

Vegetable  mucilage 1'6-j 

Albuminous  substances  soluble  in  water    . .  3'60 

Extractive  substances  soluble  in  water ....  15'59 

Insoluble  prote'ids 4"40 

Total  ash     271 

Fibre  and  loss    1  U'2l) 

Ash  in  the  soluble  portion 0"95  per  cent. 

Total  proteids 8-00 

For  the  extraction  of  the  fat,  light  petroleum  boiling  at  40 — 45° 
was  used.  The  fat  has  a  j'ellow  colour  and  greasy  consistency  ;  but 
on  exposure  to  the  air  and  light  the  colour  disappears,  and  the  fat 
soon  becomes  rancid.  It  has  a  sp.  gr.  of  0'9175  at  15°,  melts  at  25'3', 
solidifies  at  17"5 — IS'S''.  It  contains  considerable  quantities  of  free 
fatty  acids,  but  only  a  small  amount  of  glycerol.  1  gram  of  the  fat 
i-equires  192'3  mgrms.  KHO  for  the  complete  saponification  of  the 
fatty  acids.  It  is  partly  soluble  in  alcohol,  and  perfectly  soluble  in 
ether,  carbon  bisulphide,  benzene.  Sac.  The  fatty  acids  obtained  by 
saponifying  the  fat  with  potash-ley,  and  decomposing  the  resulting 
soap  by  means  of  a  10  per  cent,  solution  of  hydrochloric  acid,  have  a 
white  colour,  and  pleasant  odour  and  taste.  They  melt  at  39o°, 
solidify  at  .8  ,  and  dissolve  readily  in  alcohol. 

According  to   Schiidler,  Makwah   butter  consists  of   80  per  cent. 
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stearin  and  20  per  cent,  ole'in  ;  the  author,  however,  found  that  it 
contained  palmitin  and  ole'in. 

The  ash  of  the  seeds  is  yellowish-white  and  dissolves  almost  com- 
pletely in  water.     It  gives  by  analysis — ■ 

Silicic  acid  and  portion  insoluble  in  nitric  acid     ....  10'G7 

Phosphoric  acid ]5"47 

Sulphuric       „   6'81 

Carbonic  anhydride 7'4!() 

Ferric  oxide  and  alumina 2"01 

Lime    0'64 

Potash  and  soda  (the  latter  is  present  only  in  traces)  56'68 

Moisture  and  loss 0'26 

D.  B. 

Suggestions  for  the  Destruction  of  Phylloxera.      By  Bal- 

BiANi  and  others  (Bied.  Centr.,  1884,  49—52). — The  treatment  of  vine 
stems  by  coal-tar  in  order  to  destroy  the  winter  eggs  is  not  foand 
either  to  injure  the  growth  or  impart  a  disagreeable  flavour  to  the 
grapes.  Latitte  gives  statistics  which  show  that  the  replanting  of  the 
injured  vineyards  is  being  chiefly  carried  on  with  French  rather  than 
American  vines.  Mouillefert  gives  instructions  for  the  employment 
of  potassium  thiocarbonate  as  an  insecticide.  He  recommends  1  part 
of  the  salt  to  333  or  up  to  400  of  water  ;  this  solution  is  veiy  effective 
and  destroys  the  eggs.  He  says,  moreover,  that  it  is  the  degree  of 
dilution  which  is  of  importance  in  using  this  substance  :  as  much  as  a 
kilogram  may  be  applied  to  a  vine,  provided  the  solution  is  not 
stronger  than  he  advises;  while  50  grams  in  concentrated  solution 
would  infallibly  kill  the  strongest  vine.  He  recommends  plentiful 
use  of  pure  water  after  the  insecticide  has  peneti'ated  the  soil,  and 
that  in  the  South  of  Fj-ance  the  treatment  should  be  carried  out 
twice  in  winter  from  November  to  April,  and  again  in  June  or  July. 
Scrvantie  also  commends  the  use  of  the  thiocarbonate  as  a  most 
useful  agent,  capable  of  being  used  without  danger  at  all  seasons  of  the 
year,  but  it  must  be  a  pure  compound,  containing  more  than  12  per 
cent,  carbon  bisulphide,  and  more  than  18  per  cent,  potash.  Con- 
tradictory opinions  as  to  the  value  of  pyridine  are  given,  but  its  high 
price  is  against  its  use.  Other  experiments,  the  injection  of  fluids 
into  the  vine-sap  are  mentioned,  but  the  results  are  uncertain. 

J.  F. 

American  Red  Clover.  By  Hartz  and  others  (Bied.  Centr., 
1884,  53 — 54). — During  seasons  when  native  red  clover-seed  is  scarce, 
the  use  of  American  seed  is  advised,  provided  it  is  from  Canada,  the 
climate  of  which  resembles  that  of  Steiermark  and  Tyrol,  and  seeds 
produced  there  should  be  easily  acclimatised.  The  price  of  American 
seed  being  lower  than  that  of  European,  experiments  were  made  as 
to  the  produce  of  both,  in  which  the  quantity  and  quality  of  hay  pro- 
duced was  considerably  in  favour  of  the  higher-priced  European. 
The  two  kinds  are  distinguished  by  the  American  plant  being  covered 
with  proti'uding  haii's,  whilst  on  the  other  the  hairs  lie  flat  on  the 
leaves.  J.  F. 
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Cultivation  of  Sorghum  Halepense.  By  v.  Bakatta  (Bied.  Centr., 
188-t,  5G — 57). — Reports  of  unsucce.'-st'iil  attempts  to  cultivate  this 
plant  in  different  parts  of  Austria.  In  only  one  case  out  of  four  were 
seeds  produced,  and  an  experimenter  complains  that  the  very  laro-e 
spreading  roots  rendered  the  after  culture  vory  difficult.  J.  h\ 

Diffusion  Residues  as  Cattle  Food.  By  M.  Marcker  (Bied. 
Cent)-.,  1884,  21 — 28). — The  author  continues  his  investigations  on 
the  value  of  these  residues  (see  Abstr.,  1883,695).  He  has  previously 
shown  that  the  usual  mode  of  storage  causes  a  loss  of  one-third  of 
the  substance,  and  recommends  drying  before  storing.  The  present 
paper  is  a  record  of  a  number  of  feeding  experiments  on  milch  cows, 
oxen,  horses,  sheep,  and  swine.  The  cows,  oxen,  and  sheep  eat  it 
readily,  with  excellent  results.  Horses  refuse  it ;  swine  take  to  it 
badly  and  waste  it.  The  dried  substance  keeps  as  well,  and  is  as 
little  hygroscopic  as  other  dry  fodders.  It  can  be  used  as  a  substitute 
for  a  certain  quantity  of  hay,  and  the  milk  of  cows  is  not  affected 
injuriously,  but  the  process  of  fattening  is  somewhat  slower  than 
Avhen  animals  are  fed  on  hay.  J.  F. 

Sugar-beet  Culture  and  Manuring.  By  N'owoczek  (Bied. 
Cent)-.,  188-4,  .'34 — HI). — This  a  report  of  extensive  trials  of  various 
kinds  of  sugar-beet.  Certain  varieties  are  recommended  :  the  chief 
point  of  interest  is  the  beneficial  effect  of  artificial  manures  on  the 
yield  of  sugar  in  the  juice.  J.  F. 

Cultivation  of  Winter  Flax.  By  A.  Letdhecker  (Bied.  Centr., 
1884,  55 — 56). — The  author  tried  the  culture  of  this  plant  in  Northern 
Bohemia,  wliere  the  summer  variety  had  hitherto  been  alone  cul- 
tivated with  good  results,  and  found  the  loss  in  steeping,  hackling, 
and  other  processes  but  little  more  than  with  the  early  species.  He 
recommends  its  cultivation.  J.  F. 

Analysis  of  Soils.  By  G.  Lechartier  (Compt.  rend.,  98,  1339 — 
1342j. — When  a  soil  is  boiled  with  a  solution  of  ammonium  oxalate 
containing  an  excess  of  ammonia,  some  of  the  organic  matter  and  a 
certain  proportion  of  the  inorganic  constituents,  i.e.,  phosphoric  acid, 
ferric  oxide,  alumina,  &c.,  pass  into  solution.  Ammonium  citrate 
exerts  the  same  solvent  power,  but  dissolves  some  of  the  calcium 
existing  as  carbonate ;  whereas  the  ammonium  oxalate  dissolves  only 
the  calcium  in  combination  with  the  organic  matter.  The  tartrate 
has  less  solvent  power,  except  in  the  case  of  calcium.  Ammonium 
chloride  dissolves  a  part  of  the  humous  substances  and  some  of  the 
inorganic  constituents,  but  has  little  action  on  the  phosphates.  It  may 
be  used,  however,  to  dissolve  out  the  calcium  existing  naturally  as 
carbonate,  and  that  added  in  manures.  The  solvent  action  of  these 
substances  varies  with  the  strength  of  the  solution,  the  presence  or 
absence  of  an  excess  of  ammonia,  and  the  length  of  time  the  liquid  is 
kept  in  ebullition.  If  the  organic  matter  is  destroyed  by  roasting 
the  soil  at  a  low  temperature,  the  proportion  of  phosphoric  acid  and 
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potassium  which  dissolve  in  ammonium  oxalate,  is  not  altered,  but 
the  proportion  of  ferric  oxide  and  silica,  which  becomes  insoluble,  is 
much  higher  than  that  existing  in  the  decomposed  organic  matter. 

In  actual  analysis,  20  grams  of  the  dried  soil  are  placed  in  a  flask 
with  250  c.c.  of  a  solution  containing  10  grams  of  ammonium  oxalate 
and  an  excess  of  ainmonia ;  the  flask  is  connected  with  an  inverted 
condenser,  and  the  liquid  boiled  for  several  hours.  It  is  then  filtered, 
evaporated  to  dryness,  the  solid  matter  ignited,  the  residue  treated 
with  hydrochloric  acid,  and  the  various  sabstauces  estimated  in  the 
solution.  C.  H.  B. 

Influence  of  a  Crop  and  Shelter  on  the  Physical  Properties 
of  a  Soil.  By  E.  Wollnt  {Bied.  Cenfr.,  1884,  152— 100).— Various 
soils,  peat,  quartz,  loam  and  chalky  sand,  were  experimented  on  as 
regards  their  temperature  when  left  exposed,  covered  by  straw,  or  by 
grass.  It  was  found  that  during  the  warm  season  the  bare  soil  was 
much  warmer  than  the  sheltered,  and  the  soil  sheltered  by  manure 
(straw)  warmer  than  that  covei"ed  by  grass.  At  the  hour  of  the 
daily  maximum  of  the  terrestrial  temperature,  the  dilference  between 
the  temperatures  of  the  shaded  and  exposed  soil  is  greatest,  whilst  at 
the  minimum  temperature  the  exposed  is  generally  cooler  than  the 
sheltered  soil.  The  daily  variations  are  greater  in  the  exposed  than 
in  the  sheltered  soil,  and  less  in  the  grass-grown  than  straw-covered 
soil.  The  influence  of  the  coverings  on  the  temperature  is  so  great 
that  it  almost  completely  negatives  the  specific  relations  of  the  several 
soils  themselves  towards  radiant  heat.  When  soil  is  covered  by  vege- 
tation or  by  dead  vegetable  matter,  as  stubble  or  manure,  it  is  con- 
siderably warmer  in  summer  at  some  distance  below  the  surface,  and 
colder  in  winter  than  a  fallow  ;  but  should  a  warm  period  in  winter 
or  a  cold  in  summer  intervene,  then  the  influence  of  the  covering 
makes  itself  felt  in  the  opposite  direction.  Experiments  with  quartz 
sand  show  that  the  bare  soil  is  more  rapidly  warmed  by  the  sun  than 
the  covered  soil ;  consequently,  in  spring  it  is  more  quickly  heated, 
and  in  aatumn  more  rapidly  cooled.  When  land  is  covered  by  a  crop, 
the  crop  exerts  a  very  decided  influence  on  its  temperature,  dependent 
on  the  thickness  of  sowing,  the  age  of  the  crop  and  its  character, 
but  when  the  conditions  are  similar,  then  the  effects  on  the  tempe- 
rature are  similar  ;  but  whether  the  plant  itself  has  influence  is  un- 
certain. But  when  we  come  to  the  method  of  planting,  a  dilference 
is  found,  for  the  thicker  the  sowing  and  the  stronger  the  plant,  so  is 
the  temperature  during  the  warm  season  lower  and  the  variations 
less.  Soils  warm  more  rapidly  when  the  crop  is  sown  by  a  drill  than 
when  bi'oadcast ;  an  advantage  is  gained  also,  when  the  drills  are  wider 
apart  and  run  north  and  south.  With  perennials,  the  temperature 
rises  after  mowing.  It  appears  that  there  is  a  considerable  loss  of 
heat  by  radiation  from  a  field  of,  say  clover,  for  below  the  surface 
of  the  crop  the  temperature  is  lower  than  the  surface  of  a  fallow. 
This  reduction  is  due  to  radiation  from  the  plants  themselves,  but  its 
effects  are  considerably  counteracted  by  the  absence  of  radiation  from 
the  soil.  E.  W.  P. 
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Thermal  Conductivity  of  Soils.  By  F.  Wagner  {Bied.  Centr., 
1884,  145 — 152). — The  research  on  the  thermal  conductivity  of  the 
soil  constituents  was  commenced,  because  it  was  thought  that  JE.  Pott's 
results  (Landu'.  Versuchs.-Sfaf.,  1877,  273)  were  incorrect,  as  he  did 
not  use  pure  materials.  The  apparatus  which  the  author  has  em- 
ployed consists  of  an  india-rubber  cyh'nder  32'5  cm.  x  10  cm.,  the 
heat  being  communicated  by  a  copper  cylinder  12  cm.  X  12  cm.  placed 
at  right  angles  to  it.  Into  the  india-rubber  tube  are  inserted  six 
thermometers  at  a  distance  of  6  cm.  from  each  other,  the  first  being 
1  cm.  from  the  commencement  of  the  tube.  With  dry  soils  a  heat  of 
70'^  over  the  original  temperature  was  employed,  but  with  moist 
soils  a  temperature  of  35°  only.  The  soils  experimented  on  were 
washed  quartz  powder,  pui^e  kaolin,  precipitated  chalk,  ferric  hy- 
droxide, a  peat  purified  by  hydrochloric  acid,  alcohol,  and  ether  (this 
contained  8"05  per  cent,  ash  and  3"54  volume  per  cent,  moisture); 
also  humus  produced  from  sugar  by  the  action  of  sulphuric  acid,  con- 
taining 0'79  per  cent,  ash  and  1'54  per  cent,  moisture.  When  the 
materials  lay  closely  together,  the  order,  as  determined  by  their  rela- 
tive conductivities,  was  as  follows  :  peat,  sugar-humus,  kaolin,  chalk, 
ferric  hydroxide,  and  quartz,  the  mean  difference  between  the  ther- 
mometers being  in  the  first  soil  4"56,  in  the  last  5'66.  But  when  those 
soils  were  loosely  packed  in,  the  order  is  altered;  chalk,  kaolin, 
ferric  hydroxide,  sugar-humus,  peat,  and  quartz  ;  thermometric  dif- 
ferences, chalk  4'34°,  quartz  5'11°.  It  would  be  impossible  to  give  a 
full  account  of  the  other  experiments  which  were  made  with  natural 
soils  without  introducing'  various  tables  of  figures,  but  the  chief 
results  may  be  summed  up  as  follows  :  the  conductivity  of  any  one 
soil  is  increased  by  the  closeness  of  its  particles,  and  it  is  also  raised 
by  increasing  quantities  of  moisture.  As  a  rule,  the  conductivity 
in  a  dry  soil  increases  with  the  increased  size  of  its  particles  ;  finally, 
the  presence  of  water  generally  in  a  soil  assists  the  transmission  of 
heat.  E.  W.  P. 

Morphology  and  Chemistry  of  Natural  and  Artificial  Ulmin. 

By  J.  J.  FhOh  {Hied.  Ce^itr.,  1884,  3—9). — Microscopic  preparations  of 
different  kinds  of  turf  show  two  regularly-recurring  typical  forms, 
which  are  similar  in  colour  and  transparency,  a  pale  rusty  running  to 
a  clear  yellow,  something  like  softened  gutta-percha.  One  is  granular, 
consists  of  well-formed  spherical  and  oval  grains,  mixing  readily  with 
water,  and  easily  soluble  in  5  per  cent,  potash  solution  ;  the  seccmd  is 
the  homogeneous  form,  which  the  author  believes  to  be  derived  from 
the  first.  It  exists  in  homogeneous  plates  or  layers,  and  contains 
various  vegetable  cells.  He  thinks  this  the  highest  form  of  ulmin  in 
peat.  He  then  describes  the  process  by  which  Sestini  obtained  saculmic 
acid  and  saculmin  (Abstr.,  1880,  8G5,  and  1882,  (305),  and  thinks  the 
natural  and  artificial  products  are  identical.  He  traces  the  similar 
behaviour  of  both  Avith  reagents,  especially  towards  the  5  per  cent, 
potasli  soluti(m,  in  which  the  granular  forms  of  both  contract,  and 
assume  the  homogeneous  form.  The  author  thinks  it  |)i-ol)able  that 
there  are  two  groups,  ulmin  and  humin,  distinguishable  from  each 
other  with  great  difficulty.     Dopplerite   is   a  modification  of  ulmin 
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combinations  (Abstr.,  1883,  160,  427),  the  formation  of  dopplerite  is 
described,  so-called  stone-turf  being  the  intermediate  form  ;  the  pre- 
sence of  much  water  and  little  air  are  favourable  to  its  production. 
Dopplerite  is  not  to  be  confounded  with  the  pitch  and  shining  coal 
found  and  described  by  Zincken.  J.  F. 

Comparative  Nitrifying  Effect  of  Various  Salts.  By  Pichard 
(^Coinpt.  rend.,  98,  1289 — 12yOj. — In  barren  soils  consisting  almost 
entirely  of  sand,  the  nitrogen  of  organic  matter  is  not  converted  into 
niti-ates  unless  a  small  quantity  of  nitrifying  earth  be  added.  Potas- 
sium, sodium,  and  calciuui  sulphates,  in  the  proportion  of  0"5  per 
cent.,  exert  an  energetic  nitrifying  action,  the  effect  being  especially 
marked  in  the  case  of  the  calcium  sulphate,  probably  on  account  of 
its  comparative  insolubility.  Other  things  being  equal,  nitrification 
is  more  complete  in  a  fine-grained  than  in  a  coarse-grained  soil, 
because  of  the  more  regular  aeration  and  moistening  of  the  former. 
The  nitrifying  power  of  equal  weights  of  different  salts,  that  of  cal- 
cium sulphate  being  100,  is  as  follows : — • 

Calcium  sulphate lOO'OO 

Sodium         ,,        47"91 

Potassium     „        3o"78 

Calcium    carbonate 13'o2 

Magnesium      ,,        12'o2 

These  ratios  may  vary  with  the  strength  of  the  solutions  in  the 
case  of  potassium  and  sodium  sulphates,  but  in  the  other  cases  they 
may  be  regarded  as  constant.  Under  the  climate  of  Central  France, 
nitrification  in  calcareous  soils  or  in  soils  which  have  been  treated 
with  calcium  sulphate,  is  very  active  in  September  and  October. 
During  this  time,  the  proportion  of  nitric  nitrogen  to  total  nitrogen 
rose  to  26' 15  per  cent,  in  a  soil  to  which  calcium  carbonate  had  been 
added,  and  to  4'j*29  per  cent,  in  a  soil  which  had  been  treated  with 
calcium  sulphate.  The  nitrifying  power  of  potassium  sulphate  ex- 
plains the  success  which  attends  its  application  to  tobacco,  and  the 
similar  but  much  greater  power  of  calcium  sulphate  accounts  for  its 
beneficial  action  on  lucerne,  to  which  it  is  applied  in  the  form  of 
plaster  of  Paris,  or  of  superphosphate  rich  in  calcium  sulphate. 

The  application  of  plaster  of  Paris  in  the  proportion  of  0'5  to  1  per 
cent,  to  soils  poor  in  calcium  compounds  cannot  be  too  highly  recom- 
mended, and  its  effect  will  be  especially  marked  on  clay  soils,  which 
do  not  allow  the  infiltration  of  the  nitrates.  If  the  presence  of  calcium 
sulphate  does  not  confer  fertility  on  soils  naturally  rich  in  gypsum,  it 
is  because  tbey  almost  always  contain  chlorides  of  the  alkalis  and 
alkaline  earths,  especially  sodium  chloride,  which  are  well  known  to 
be  detrimental  to  nitrification.  C.  H.  B. 

Stable  Manure.  By  P.  P.  Deheraix  (Compt.  rend.,  98,  377 — 
380). — From  the  experiments  described  in  the  paper,  it  is  inferred 
that  the  high  temperatures  observed  in  manure  are  due  to  the  oxida- 
tion of  organic  matter  by  free  oxygen  ;  moreover,  this  oxidation  is 
only  partially  induced  by  a  definite  ferment  (bacilli),  whilst  the  dis- 
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engageineut  of  marsli-gas  in .  manure  deprived  of  oxygen  is  exclu- 
sively due  to  the  action  of  the  ferment.  R,  H 

Analysis  of  Peat  Litter.  By  M.  Fleischer  {Bled.  Centr.,  1884, 
210). — --Analyses  of  three  samples  of  peat  litter  after  use  are  given; 
although  the  samples  were  moist,  they  were  not  sufficiently  so  to 
prevent  carriage :  nitrogen,  potash,  and  phosphoric  acid  varied  con- 
siderably. E.  W.  P. 

Manuring  Barley  and  Oats  with  Nitrogen  and  Phosphates. 
By  M.  Marcker  (Bied.  Centr.,  1884,  162— 160).— Pott  has  previously 
stated  that  in  Saxony,  farmyard  manure  is  not  of  much  value  for 
barley,  nor  is  kainite.  The  author  has  applied  to  barley  after  suo-ar- 
beet  150  kilos.  Chili  saltpetre  per  hectare,  and  to  oats  200  kilos.  • 
these  crops  were  grown  in  at  least  20  different  districts,  the  character 
of  the  soil  varying  from  sandy  to  heavy. 

It  was  found  that  on  the  average  the  yield  of  barley  was  raised  onh- 
7'5  per  cent.,  whilst  that  of  the  oats  was  increased  31 '7  per  cent.  ;  but 
as  regards  the  straw,  the  increase  was  nearly  equal,  showing  that  the 
nitrogenous  manuring  exercises  a  more  intense  action  on  the  forma- 
tion of  grain  in  the  oat  than  in  the  barley  plant.  In  another  set  of 
experiments,  40  kilos,  of  superphosphate  were  added  to  the  Chili  salt- 
petre, with  the  result  that  the  yield  of  barley  was  very  largely  in- 
creased, whilst  though  the  yield  of  oats  was  raised,  yet  it  was  only  to  a 
small  extent :  the  same  may  be  said  for  the  straw.  The  aiialvses  of 
the  ash  of  both  plants  does  not  explain  the  advantage  of  emploviu"- 
phosphate,  but  the  higher  yield  is  probably  due  to  a  deeper  ramifica- 
tion of  the  roots,  whereby  a  better  use  can  be  made  of  the  materials 
present.  E.  W.  P. 

Manurial  Value  of  the  Lime-waste  of  Sugar  Factories.     By 

F.  SriiuHMER  (BIM.  Centr.,  1884,  210).— Water  33  per  cent.,  CaCO., 
57,  other  mineral  matter  1  per  cent.,  including  0'8  per  cent.  P2O5, 
organic  matter  9  per  cent.  (0'3  per  cent.  N).  E.  W.  P. 

Use  of  Superphosphates.  By  P.  P.  Deheraix  (Compt.  rend.,  98, 
1286 — 1289). — A  mere  determination  of  the  total  amount  of  phos- 
phoric acid  in  a  soil  is  of  little  value  as  a  guide  to  the  use  of  super- 
phosphate. It  is  neces.sary  to  ascertain  whether  the  phosphates  are 
soluble  in  carbonic  acid  (calcium  and  other  protoxides),  and  therefore 
assimilable  by  plants,  or  insoluble  in  carbonic  acid  (iron  and  other 
eesquioxides),  and  therefore  non-assimilable.  For  analytical  purposes, 
carbonic  acid  may  be  replaced  by  acetic  acid.  In  comparing  the 
amount  of  phosphoric  acid  in  different  soils,  the  depth  of  the  latter 
should  be  ascertained,  and  the  phosphoric  acid  stated  at  so  much  per 
superticial  area.  From  the  results  of  recent  experiments  by  different 
chemists,  it  would  seem  that  when  the  total  amount  of  phosphoric 
acid  is  more  than  4000  kilos,  per  hectare,  a  portion  being  soluble  in 
acetic  acid,  and  the  land  is  treated  regularly  with  farmyard  manure, 
the  use  of  superphosphates  is  unnecessary.  This  supposition,  how- 
ever, requires  confirmation.  C.  H.  B. 
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Manuring  with  Crude  Ammonium  Superphosphate.    By  E. 

WoLLNV  (Died.  Centr.,  1884,  1G7 — 170). — Wlieu  superphosphate  is 
exposed  to  coal-gas  containing  ammonia,  but  freed  from  tar,  a  certain 
amount  of  ammonia  is  absorbed,  and  a  "  crude  ammonium  superphos- 
phate "  containing  7"5  per  cent,  of  ammonia  is  produced  ;  but  at  the 
same  time  a  certain  quantity  of  thiocyanate  is  also  retained,  and  it 
was  thought  that  this  might  be  injurious  to  plants;  to  ascertain  this, 
the  ammonium  compound  was  compared  with  guano  as  to  its  action  on 
crops,  and  several  plants  were  manured  with  guauo  to  which  ammo- 
nium thiocyanate  was  added,  but  no  evil  consequences  were  observed 
so  long  as  the  quantity  was  not  more  than  10  kilos,  per  hectare  for  rape, 
peas,  and  turnips,  nor  more  than  20  kilos,  for  winter  rye.  In  another 
set  of  experiments,  crude  ammonium  superphosphate  was  tried  again.st 
superphosphate  to  which  ammonium  sulphate  had  been  added,  and 
with  a  similar  result,  that  no  harm  was  done  so  long  as  the  thiocyan- 
ate did  not  exceed  a  definite  amount,  but  rather  otherwise  ;  and  that  of 
the  plants  employed,  potatoes  and  maize  were  the  most  susceptible  to 
the  harmful  action  of  the  thiocyanate.  E.  W.  P. 

Sulphuric  Acid  as  a  Manure.  By  H.  Fresextus  and  Stocks 
{Bled.  Centr.,  1884,  IGO — 162). — Fresenius  considers  that  sulphuric 
acid  is  only  valuable  as  a  manure  in  soils  which  are  free  from  lime, 
but  rich  in  phosphates  (Abstr.,  1883,  G81).  Stocks  experimented 
with  rye  on  sandy  soil,  meslin  and  barlej  on  good  loam,  giving  to  the 
first  two  crops  96  kilos,  acid,  and  48  kilos.  Chili  saltpetre  per  hectare, 
whilst  the  third  crop  received  96  and  360  kilos.,  the  results  being  that 
although  there  was  an  increase,  yet  that  increase  did  not  compensate 
for  the  expense. 

Another  writer  composted  dead  "  Damm  "  soil  with  acid,  and  gave 
it  to  barley  with  clover  and  to  sugar-beet  ;  a  good  yield  was  obtained, 
but  this  is  ascribed  to  the  favourable  Aveather  and  not  to  the  manure. 
He  proposes  to  allow  the  compost  to  ripen  by  aid  of  the  atmosphere, 
and  not  by  acid.  E.  W.  P. 

Krugite  as  Manure  for  Potatoes.  By  J.  Karbe  (Bied.  Centr., 
1884,  210). — Four  centners  of  krngite  applied  in  addition  to  a  light 
dressing  of  farmyard  manure  and  If  centners  bone-meal  per  morgen, 
brought  an  increase  of  tubers  but  of  lower  starch-contents  ;  the  abso- 
lute yield  of  starch,  however,  was  increased  by  2  centners  per  morgen. 

E.  W.  P. 

Sodium  Chloride  as  a  Manure.  {Bled.  Centr.,  1884,  209.) — 
Stronger  applications  than  2  kilos,  per  fruit  tree  in  moist  weather  is 
not  advisable,  and  none  should  be  given  in  dry  weather. 

E.  W.  P. 
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Analytical  Chemistry. 


Ammonium  Fluoride   as   a  Blowpipe  Reagent.     T3j  N.  W. 

Lord  (Chem.  Neivs,  49,  253). — A  few  j^rains  of  ammonium  fluoride 
are  added  to  a  drop  of  sulphuric  acid  on  a  piece  of  platinum,  the 
powdered  mineral  to  be  tested  i.s  then  mixed  in  to  form  a  paste.  This 
is  heated  gently  near  the  lower  part  of  the  flame  in  a  platinum  loop. 
Bj  this  means,  and  with  the  aid  of  a  hand  spectroscope,  boron,  potas- 
sium, sodium,  and  lithium  are  readily  detected,  if  present,  even  in 
traces.  D.  A.  L. 

Flashing  Test  for  Gunpowder.  By  C.  E.  Munrob  (Chem.  News, 
49,  251  —  252). — Several  methods  of  testing  the  quality  of  gunpowder 
are  described,  but  in  the  author's  words,  the  flashing  test  is  the 
simplest,  readiest,  and,  in  the  hands  of  an  expert,  the  best  test  for 
the  incorporation  of  powder;  therefore,  it  was  deemed  desirable  to 
have  permanent  records  of  such  tests.  With  this  object  in  view,  the 
following  method  is  recommended: — Pieces  of  paper  coloured  with 
TurnbuU's  blue  (similar  to  the  paper  used  in  the  ''  Blue  Print  Process  " 
of  photography)  about  20  cm.  square,  are  moistened,  and  placed  on  a 
sheet  of  glass  or  copper ;  the  powder  is  filled  evenly  into  a  truncated 
leaden  cone,  3  cm.  capacity  ;  this  is  inverted  on  the  paper  and  removed, 
when  the  powder  is  left  in  a  conical  heap,  and  is  fii-ed  by  means  of  a 
hot  iron,  copper,  or  platinum  wire,  and  after  30  seconds  the  paper  is 
washed  under  a  jet  of  water.  Good  powders  produce  a  blackening 
and  bleaching,  where  the  heap  comes  in  contact  with  the  paper, 
whilst  fine  spots  (and  a  few  smutches)  are  uniformly  distributed  over 
the  whole  sui'face  of  the  paper,  which  then  has  the  appearance  of 
being  a  paler  blue,  with  occasional  spots  and  streaks ;  badly  incor- 
porated powders  give  rise  to  spots  of  irregular  shape  and  disti-ibution. 
This  results  from  the  combustion  being  more  regular  the  finer  the 
ingredients  and  the  more  uniform  and  intimate  the  mixture  is.  The 
action  is  due  to  the  formation  of  alkaline  carbonates  during  the  com- 
bustion of  gunpowder.  The  paper  is  prepared  by  sponging  it  evenly 
out  of  contact  with  sun  (day)  light,  with  a  mixture  of  a  solution  of 
potassium  ferricyanide  and  ammonium  ferrous  citrate;  it  is  then 
allowed  to  dry  spontaneously,  and  the  blue  colour  is  developed  by 
four  or  five  hours'  exposure  to  strong  sunlight.  For  use,  the  paper  is 
immersed  in  a  stream  of  water  for  five  minutes,  put  on  the  glass 
plate,  and  excess  of  moisture  removed  by  filter  or  blotting  paper. 

D.  A.  L. 

Estimation  of  Moisture  in  Amylaceous  Matters.  By  L. 
BoxDO\iNE.\u  {Compt.  rend.,  98,  153 — 155). — To  avoid  errors  in  the 
estimation  of  moisture  in  starches,  &c.,  the  substance  should,  if  neutral, 
be  very  slowly  raised  (1  hour  required)  to  the  tempei-aturc  of  100'' ; 
but  if  it  be  distinctly  acid,  then  that  acid  should  previously  be 
neutralised  l)y  mixing  the  substance  with  a  little  distilled  water,  to 
which  a  drop  or  two  of  ammonia  has  been  added,  and  the  drying  is 
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then  effected  at  a  temperature  not  exceeding  40°,  until  it  is  nearly 
complete,  when  the  heat  is  slowly  increased  to  100°. 

R.  R. 
Examination  of  Potash.  By  H.  Hager  (Dingl.  folyi.  J.,  252, 
85) — On  addint^  silver  nitrate  to  a  5  per  cent,  solution  of  potassium 
carbonate,  a  yellowish-white  precipitate  is  formed,  which  is  white  when 
potassium  hydrogen  carbonate  is  present.  On  placing  the  test-tube 
in  hot  water,  the  precipitate  should  remain  unaltered ;  when  however 
sulphides,  traces  of  sulphites,  or  thiosulphates  are  present,  it  assumes 
a  grey,  brown,  or  black  colour.  D.  B. 

Examination  of  Gas  Liquor.  By  S.  Dyson  (Dingl.  poh/t.  J., 
251,  -457 — 459). — According  to  tlie  author,  the  following  substances 
may  be  expected  to  occur  in  gas  liquor : — Ammonium  sulphide, 
ammonium  carbonate,  ammonium  chloride,  ammonium  thiocyanate, 
ammonium  thiosulphate,  ammonium  sulphite,  ammoniuni  thiocarbon- 
ate,  ammonium  sulphate,  ammonium  ferrocyanide,  ammonium  cyanide, 
and  ammonium  acetate. 

To  detect  ammonium  thiocarbonate,  zinc  sulphate  is  added,  and  the 
precipitate  filtered  off  and  washed  with  cold  water  into  a  small  flask 
connected  with  a  condenser.  On  heating  it,  the  zinc  thiocarbonate  is 
split  up,  carbon  bisulphide  being  evolved,  which  is  readily  recognised 
by  its  odoar,  and  if  necessary  its  quantity  may  be  determined  with 
triethylphosphine,  and  weighed  as  PEtjCS,.  For  the  determination 
of  ammonium  thiocyanate,  gas  liquor  is  treated  with  zinc  sulphate, 
the  solution  filtered,  and  the  filiTate  tested  A\ath  ferric  chloride.  For 
the  detection  of  ammonium  thiosulphate,  gas  liquor  is  treated  vdth 
zinc  sulphate,  the  solution  filtered,  and  barium  chloride  added  to  the 
filtrate.  The  filtrate  is  acidulated  with  hydrochloric  acid  and  heated. 
Sulphur  separates  with  evolution  of  sulphurous  anhydride.  By  pre- 
cipitatins:  the  sulphides  with  zinc  sulphate,  acidulating  the  filtrate 
with  acetic  acid,  and  adding  sodium  nitroprusside,  potassium  ferro- 
cyanide gives  a  purple-red  precipitate  if  sulphites  are  present.  For 
the  detection  of  chlorine  in  gas  liquor,  zinc  sulphate  is  added,  the 
solution  filtered,  and  ferrous  and  copper  sulphate  added  to  the  filtrate. 
The  solution  is  again  filtered,  acidulated  with  nitric  acid,  and  tested 
for  chlorine  with  silver  nitrate.  To  detect  ammonium  acetate,  the 
liquor  is  e\'aporated  to  dryness,  the  residue  taken  up  with  water, 
treated  with  a  hot  saturated  solution  of  silver  sulphate,  filtered, 
washed  with  hot  water,  and  the  filtrate  distilled  with  dilute  sulphuric 
acid.     The  distillate  contains  the  acetic  acid. 

A  sample  of  gas  liquor  from  Leeds  registered  4'15°  Twaddell  = 
1*0207  sp.  gr.  at  22°.  It  contained  sulphides,  carbonates,  chlorides, 
thiocyanates,  thiosulphates,  sulphates,  and  ferrocyanides.  For  the 
quantitative  determination  of  the  ammonia,  25  c.c.  of  the  gas  liquor 
were  distilled  with  magnesia  (Lunge,  this  vol.,  776).  For  the 
determination  of  carbonic  anhydride,  50  c.c.  of  the  liquor  are  precipi- 
tated with  calcium  chloride.  The  precipitated  calcium  carbonate  is 
filtered  off,  dissolved  in  50  c.c.  standard  hydrochloric  acid,  and  the 
solution  titrated  back  with  soda.  To  determine  the  chlorine  quanti- 
tatively, 50  c.c.  are   evapoi-ated  to  dryness,  the  residue  is  taken  up 
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with  water  and  filtered ;  the  filtrate  is  then  mixed  with  a  solution  of 
ferrous  sulphate  and  copper  sulphate,  filtered,  treated  with  nitric 
acid  and  silver  nitrate,  and  the  precipitate  boiled,  collected,  and 
w^eighed.  For  the  determination  of  the  total  sulphur,  25  c.c.  of  the 
liquor  are  treated  gradually  with  water,  acidulated  with  hydrochloric 
acid,  and  containing  an  excess  of  bromine;  the  excess  of  bromine  is 
expelled  by  boiling,  and  the  solution  filtered  and  precipitated  with 
barium  chloride.  The  sulphides  are  determined  by  addino-  zinc  sul- 
phate and  ammonium  chloride  to  25  c.c.  of  the  liquor,  filterin"-,  wash- 
ing the  precipitate  with  water  slightly  acidulated  with  hydrochloric 
acid  and  containing  an  excess  of  bromine,  heating  to  expel  the  excess 
of  bromine,  filtering,  and  adding  barium  chloride  to  the  filtrate.  For 
the  determination  of  the  thiocyanates,  50  c.c.  are  evaporated  to  dry- 
ness, the  residue  heated  at  100°  for  four  hours,  then  extracted  with 
alcohol,  the  latter  expelled  by  evaporation,  the  residue  taken  up  with 
water,  filtered,  and  precipitated  with  sulphurous  acid  and  copper 
sulphate :  2NH4CNS  +  2CuS04  +  HoSO,  +  H.O  =  Cu^CCNS),  + 
(NH4)2S04  +  2H..SO4.  The  precipitated  cuprous  thiocyanate  is  dis- 
solved in  nitric  acid  and  thrown  down  with  sodium  hydroxide ;  the 
resulting  cupric  oxide,  when  multiplied  by  0'96,  gives  the  equivalent 
amount  of  ammonium  thiocyanate.  The  sulphates  are  determined  by 
evaporating  250  c.c.  of  gas  liquor  to  dryness,  adding  water,  removing 
the  sulphides  with  zinc  oxide,  and  precipitating  the  sulphates  in  the 
filtrate  with  barium  chloride.  To  determine  the  ferrocyanides,  250  c.c. 
are  evaporated,  the  residue  dissolved  in  water,  the  solution  filtered, 
and  ferric  chloride  added  to  the  filtrate.  The  precipitate  is  decom- 
posed with  caustic  soda,  and  the  resulting  ferric  oxide  titrated  with 
potassium  permanganate.  1  litre  of  gas  liquor  treated  in  this  way 
was  found  to  contain — 

Total  ammonia 20'45  grams 

Total  sulphur 3-92  „ 

Ammonium  sulphide    ....  303  ,, 

,,           carbonate  ....  39"16  ,, 

„           chloride 14'23  „ 

,,           thiocyanate  . .  1"80  ,, 

,,           sulphate     ....  0"19  ,, 

,,            tliiosulphate  .  .  2'80  ,, 

,,           ferrocyauide . .  0"41  ,,                D.   B. 

Estimation  of  Phosphoric  Acid :  Oxalic  Acid  Method  as 
Compared  with  the  Molybdic  Method.  By  D.  Lindo  (Ghem. 
News,  49,  247 — 24'J). — From  the  results  of  previous  experiments 
(this  vol.,  493 — 497)  it  is  assumed  that  the  molybdic  method  properly 
conducted  can  be  safely  taken  as  a  standard.  Therefore  in  the 
present  communication  several  results  are  published  of  analyses  of 
phosphatic  mineral  manures  by  the  oxalic  and  molybdic  methods. 
From  tliese,  it  is  inferred  that  as  a  rule  the  oxalic  acid  method  does  not 
give  strictly  accurate  results,  owing  to  the  practical  impossibility  of 
removing  all  the  silica  from  solution  ;  and  a  minute  quantity  of  this 
substance  in  the  presence  of  alumina  is  sufficient  to  impair  the  result. 

VOL.   XLYI.  3  r 
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Ferric  oxide  does  not  act  in  this  way,  except  when  present  in  notable 
quantities.  AhTminium  silicate  is  slightly  soluble  in  ammonium 
citrate,  but  is  precipitated  by  magnesia  mixture.  Silica  should  also 
be  removed,  as  completely  as  possible,  before  adding  ammonium 
molybdate.  In  order  to  avoid  any  inconvenience  with  regard  to  lime, 
with  the  oxalic  acid  method,  the  author  proceeds  as  follows  :  Nearly 
neutralise  with  ammonia,  precipitate  with  oxalate,  heat,  filter,  con- 
centrate, filter  again,  make  up  filtrate  to  usual  volume,  add  16  to 
2  grams  citric  acid,  then  ammonia  and  magnesia  mixture.  Ammo- 
nium citrate  retards  the  precipitation  of  calcium  oxalate  considerably ; 
therefore  if  the  phosphoric  precipitate  is  filtered  off  after  four  hours, 
or  when  sufficient  excess  of  magnesium  mixtui^e  is  employed,  two  hours 
is  long  enough  :  there  is  no  fear  of  any  calcium  being  precipitated. 
The  methods  employed  are  fully  described.  D.  A.  L. 

Estimation  of  the  Fuel  Value  of  Coal  according  to  Scheurer- 
Kestner.  By  F.  Stohmaxn  (Dinyl  pohjt.  J.,  252,  73— 78).— This 
is  a  reply  to  Scheurei'-Kestner's  criticisms  that  have  appeared  on  the 
results  of  some  observations  made  by  the  author  with  a  new  apparatus 
which  Scheurer-Kestuer  considers  to  be  only  a  modification  of  Frank- 
land's  calorimeter  discarded  by  the  inventor  as  inaccurate. 

D.  B. 

Estimation  of  Starch  and  Glucose  in  Food.  By  C.  Faulen- 
BACH  (Bied.  Genfr.,  ISS^,  71). — This  is  a  modification  of  the  method 
of  Medicus.  In  order  to  obtain  the  starch  in  a  soluble  form,  a  solution 
of  diastase  is  prepared  in  the  following  manner  : — .3^  kilos,  of  new 
malt  is  pounded,  mixed  with  2  litres  of  water  and  4  litres  of  glycerol, 
digested  for  eight  days,  decanted,  pressed,  and  filtered.  5  drops  of 
this  solution  is  sufficient  to  transform  1  gram  of  starch  :  15  drops  con- 
tain 1  mm.  of  sugar,  and  the  author  deducts  that  proportion  from  the 
result.  After  the  transformation  of  the  starch,  the  liquid  is  diluted  to  a 
determined  volume,  filtered,  and  a  portion  inverted  with  hydrochloric 
acid ;  after  exact  neutralisation,  the  quantity  taken  is  diluted  so  that 
it  may  contain  O'l  to  0'2  per  cent,  sugar ;  the  reduction  proportion 
between  Fehling's  solution  and  glucose  stands  at  100  to  0'509.  Titra- 
tion is  first  tried  with  10  c.c.  of  sugar  solution  and  varying  quantities 
of  Fehling's  solution ;  40  c.c.  are  used  for  the  final  estimation. 

J.  F. 

Examination  of  Cane-sugar  and  Dextrose;  Decolorising 
Dextrose  Solutions.  By  Casamajor  and  others  (Bied.  Centr.,  1884, 
198). — Place  the  doubtful  cane-sugar  in  a  cup,  add  sufficient  water  to 
make  it  moist,  heat  to  50- — -100°.  In  10  minutes  the  adulterated  (with 
dextrose)  sugar  will  form  a  gummy  mass,  which  when  cooled  will 
still  remain  gummy,  whilst  the  pure  cane-sugar  becomes  drier  than 
when  hot.  A  more  exact  test  is  that  of  polarisation,  when  dextrose 
shows  rotatory  power  immediately  after  solution,  which  is  not  the 
case  with  cane-sugar.  Fehling's  solution  shows  in  common  solutions 
the  presence  of  a  reducing  agent  to  the  extent  of  5  per  cent.,  whilst  in 
adulterated  sugar  20  per  cent,  is  found.  To  decolorise  grape-sugar 
solutions,  V.  Korwin  and  Rosenblum  add  potassium  permanganate  equal 


ANALYTICAL   CHEMISTRY. 


931 


to  02  percent,  of  the  weight  of  starch  ;  this  is  added  to  sugar  solution 
at  45°,  to  which  chalk  has  been  added,  and  then  the  precipitate  is 
filtered  off,  and  the  liquid  evaporated  down  to  sp.  gr.  1"5  at  45°. 

E.  W.  P. 
Testing  of  Yeast.  By  E.  Meissl  (7?/efZ.  Cenfr.,  1884,  205—207). 
— A  mixture  of  400  grams  pure  cane-sugar,  25  grams  ammonium 
hydrogen  phosphate,  and  25  grams  potassium  hydrogen  phosphate  is 
prepared,  and  of  this  4'5  grams,  dissolved  in  50  c.c.  plain  water,  is 
introduced  into  a  light  70 — 80  cm.  flask  fitted  wdth  a  cork,  throuo-h 
which  two  tubes  pass.  One  of  these  is  bent  at  right  angles,  the 
longer  portion  reaching  nearly  to  the  bottom  of  the  flask,  whilst  the 
shorter  part  may  be  closed  by  a  stopper;  the  other  tube  carries  a 
calcium  chloride  tube.  1  gram  of  the  yeast  is  then  placed  in  the 
flask,  and  the  whole  well  shaken.  After  Aveighing  and  heating  at  30° 
for  six  hours,  the  flask  and  its  contents  are  rapidly  cooled,  the  stopper 
opened,  the  carbonic  anhydride  removed,  and  the  whole  again 
weighed.  The  results  thus  obtained  (which  represent  the  fermentative 
power  of  the  yeast)  are  compared  with  those  obtained  by  the  use  of 
an  ideal  and  normal  yeast  producing  from  4"5  grams  of  the  sugar 

mixture,  1"75  grams  COo,  thus:    COj  found    x    ^  _^  =  fermentative 

1/0 

power.  E.  W.    P. 

Examination  of  Olive  Oil.  By  S.  Carpi  (Dingl.  polyf.  J.,  252, 
87). — The  author  has  found  that  on  cooling  cotton-seed  oil  for  three 
hours  at  — 20°  it  is  less  firm  in  consistence  than  olive-oil  treated  in  the 
same  manner.  D.  B. 

Examination  of  Tannin  Extracts.  By  F.  Simand  (Dingl. 
■polyt.  J.,  252,  471). — For  the  estimation  of  tannin  in  tannin  extracts 
the   use   of    Lowenthal's    improved  method  (Abstr.,    1883,   391),    is 


Extract  of 


Quebracho  wood 
(solid) 

Talonia  (solid) 

Oak  wood  .... 

Fir  wood 

Oak  bark 

Chestnut  wood 
Sumach 


'3  .a 

^  3 

c  c 

0  a 

o  ° 

o  a 

19, 

lo 
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.2  a 

Per  cent. 

Per  cent. 

70  09 

73-08 

2-99 

4-09 

68-59 

70-44 

1-85 

2-62 

15-09 

15-47 

0-38 

2-45 

13-72 

14-31 

0-59 

4-13 

23-72 

24-37 

0-G5 

2-f>7 

22-68 

23-52 

0-84 

3-57 

10-75 

13-38 

2-63 

19-66 

Remarks. 


The  commercial  prodm-t 
dried  before  analysis. 

Prepared  by  the  author 
and  dried  before  analysis. 

18° B.,  prepared  by  tlie 
author. 

32^^  B.  "] 

32'  B.    I     Commercial   cx- 

31°  B.    f        tract. 

34°  B.  J 
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strongly  recommended.  It  is  shown,  however,  that  when  the  solution 
is  prepared  with  hot  water,  a  larger  percentage  of  tannin  is  obtained 
than  when  the  extract  is  dissolved  in  cold  water.  Hence  in  investi- 
gating tannin  extracts,  it  should  always  be  stated  whether  hot  or 
cold  water  has  been  used  for  dissolving  the  extract.  The  subjoined 
table  (p.  931)  gives  the  author's  results. 

D.  B. 


Technical    Chemistry. 


Self-purification  of   Sewage-contaminated.  Rivers.      By  F. 

HuLWA  {Bled.  Gentr.,  1884,  1 — 2). — This  paper  is  the  result  of  investi- 
gations made  by  the  author  on  the  water  of  the  River  Oder  before  it 
entered  and  after  it  had  passed  through  the  city  of  Breslau,  receiving 
in  its  transit  the  sewage  of  the  city.  The  standard  of  purity  adopted 
was  a  minimum  (in  100,000  parts)  of  50  parts  total  residue,  1"5  nitric 
acid,  3  chlorine  and  traces  of  ammonia  and  albuminoid  ammonia, 
0"25  of  oxygen  to  oxidise  organic  matter,  and  18°  to  20°  of  hardness 
(German  scale). 

According  to  this  scale,  the  water  of  the  river  before  entering 
Breslau,  although  slightly  contaminated,  yielded  an  excellent  drinking 
water  after  being  filtered.  In  its  progress  through  the  city  the  river 
shows  increasing  pollution,  and  at  its  exit  was  greatly  polluted ;  a 
short  distance  down  the  river  the  elfects  of  dilution  became  evident; 
the  self-purification  of  the  river  by  the  combined  action  of  the  oxygen 
of  the  air  and  of  vegetable  and  animal  life  in  the  stream  itself  were 
very  marked,  the  impurities  diminishing  so  rapidly  that  at  14  kilos, 
distant  from  the  city  the  water  was  as  pure  as  when  it  entered  it, 
neither  chemical  nor  microscopical  tests  showing  serious  impurity. 
The  author  thinks  it  a  mistake  to  forbid  the  outflow  of  sewage  into 
rivers,  provided  that  the  outfall  is  below  the  city,  and  the  rapidity 
and  volume  of  the  stream  are  sufficient  to  carry  the  sewage  to  such 
a  distance  as  will  allow  the  operation  of  natural  causes  of  purification. 

J.  F. 

Preservative  Effect  of  Ether-  and  Chloroform-vapour  on 
Organic  Substances.  By  R.  Dubois  {Bled.  Cenfr.,  1884,  72). — 
Pears  were  placed  under  bell-glasses,  the  air  of  which  was  saturated 
with  the  vapour  of  chloroform,  ether,  alcohol,  or  water.  The  fruit  in 
the  first  two  vapours  became  discoloured  in  a  few  hours  ;  in  alcohol- 
vapour  after  two  or  three  days,  in  the  water-vapour  they  preserved 
their  appearance  many  days.  Weighed  after  many  months  the  loss 
was  :  Chloroform,  6' 75  per  cent.  ;  ether,  2'5  percent.  ;  alcohol,  0'6  per 
cent. ;  and  water-vapour,  1*14  per  cent.  The  fruit  in  the  latter  case 
was  covered  with  a  coat  of  mould. 

In  other  experiments  with  anatomical  preparations  and  whole 
animals,  under  glasses  filled  with  ether-vapour,   thei'e  was  no  decom- 
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position,  only  a  loss  of  moisture.  Blood  so  treated  showed  no  altera- 
tion of  the  corpuscles  after  a  long  time— they  were  only  drawn 
together  somewhat  more  closely.  J,  j\ 

Influence  of  Calcination  and  of  Carbonic  Anhydride  on  the 
Setting  of  Hydraulic  Cements.  By  E.  Landrin  (Compf.  rend, 
98,  1053—1055.  Compare  Abstr.,  1883,  754,  830).— The  silicate,' 
Si02,2CaO,  was  prepared  by  heating  pure  lime  and  silica  in  the 
proper  proportions  at  a  bright-red  heat  for  several  hours.  The 
product  remained  pulverulent,  but  was  completely  soluble  in  hvdro- 
chloric  acid.  In  one  case  only  was  it  scoriaceous  as  described  by 
Berthier.  "When  this  silicate  is  moistened  with  water,  no  heat  is 
developed,  and  after  24  hours  it  acquires  the  consistency  of  soap,  but 
irs  hardness  is  not  increased  even  after  many  months.  If,  however, 
the  substance,  eithei-  freshly  prepared  or  after  it  has  been  in  contact 
with  water  for  some  time,  is  brought  in  contact  with  water  charged 
with  carbonic  acid,  it  rapidly  sets  and  the  hardness  of  the  mass  in- 
creases as  the  absorption  of  carbonic  anhydride  progresses. 

The  silicate,  Si02,CaO,  was  obtained  in  three  forms  by  roasting 
its  constituents  at  a  high  temperature  for  different  lengths  of  time, 
viz.,  A,  pulverulent;  B,  fritted;  and  C,  fused.  All  these  products 
were  readily  and  completely  soluble  in  hydrochloric  acid.  When  finely 
powdered  and  moistened  with  water,  A  and  B  set  without  develop- 
ment of  heat  in  exactly  the  same  manner  as  mixtures  of  hydraulic 
silica  and  lime,  but  C  did  not  set  even  after  immersion  in  water  for 
several  years.  If,  however,  they  are  placed  in  water  charged  with 
carbonic  acid,  all  three  varieties  set  and  become  extremely  hard. 

It  is  evident  that  calcium  silicates  set  with  difficulty  after  being 
heated  to  a  high  temperature,  and  in  all  cases  do  not  harden  under 
water.  In  order  to  obtain  the  maximum  hydraulicity,  the  process  of 
calcination  should  be  continued  sufficiently  long  to  convert  all  the 
silica  into  hydraulic  silica  without  fusing  the  product.  The  absorp- 
tion of  carbonic  anhydride  is  an  essential  factor  in  the  setting  of 
hydraulic  cements,  and  is  the  only  factor  which  determines  the 
ultimate  hardening  of  the  mass.  C.  H.  B. 

Application  of  Electricity  in  Chemical  Industry,  By  F. 
FiscHtR  {Ihu'iL  poli/t.  J.,  251,  418 — 424). — Hermann  (Ger.  Pat. 
24,682,  April,  1883)  recommends  the  electrolytiral  deposition  of  zino 
from  dilute  solutions  of  the  sulphate  by  the  aid  of  potassium,  sodium, 
ammonium,  strontium,  magnesium,  or  aluminium  sulphates,  used 
singly  or  mixed  together.  Kiliani  states  that  during  the  electrolysi.s 
of  a  solution  of  zinc  sulphate  of  1'38  sp.  gr.  (the  anodes  and  cathodes 
consisted  of  zinc  plates),  the  evolution  of  gas  is  greatest  with  a  weak 
current,  diminishing  with  an  increasing  current,  and  ceasing  when 
3  mgrms.  of  zinc  are  deposited  on  1  square  centimetre  pole  surface 
per  minute.  The  deposits  obtained  with  strong  currents  were  firm. 
i'Vom  a  10  per  cent,  solution,  the  precipitate  was  obtained  in  the  best 
form  with  a  current  of  from  0"4  to  0'2  mgrm.  zinc.  From  weak  solu- 
tions, the  zinc  was  always  deposited  in  a  spongy  condition  with  evolu- 
tion of  much   hydrogen.     Kiliani  concludes  that  the  size  of  the  pole 
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surfaces  depends  on  the  intensity  of  the  current  and  the  concentra- 
tion of  the  solution. 

For  the  extraction  of  metals  from  ores,  Bias  and  Miest  employed  a 
process  which  depends  on  the  fact  that  the  natural  sulphides  conduct 
electricity  when  they  are  rolled  into  plates  whilst  hot.  These  plates 
are  then  suspended  as  anodes  in  a  suitable  bath.  For  the  separation 
of  zinc  from  blende  the  bath  consists  of  zinc  sulphate,  and  the  follow- 
ing reaction  takes  place  c—ZnSOi  +  ZnS  =  Zn  +  S  -|-  ZnSOi.  The 
advantag-es  of  this  process  are  (1)  the  ores  do  not  require  to  be 
roasted  ;  (2)  the  sulphur  is  obtained 'as  such  ;  (3)  less  current  energy 
is  required  for  the  decompositiou  of  zinc  sulphide.  In  the  case  of 
galena,  a  bath  of  lead  nitrate  is  used.  Marchese  has  patented  a 
similar  process,  the  essential  difference  being  the  suspension  in  the 
depositing  tanks  of  the  ores  in  lumps  or  small  pieces  filled  into  iron 
baskets. 

EefeiTing  to  the  electrolytic  extraction  of  copper,  the  author  states 
that  the  firm  of  Siemens  and  Halske  of  Berlin  have  five  machines  Ci, 
(ach  with  12  baths  in  action  at  the  Oker  Works.  Each  machine  is 
w^orked  with  a  water  power  of  4  to  5  e.  and  deposits  1  kilo,  copper 
per  cell  per  hour,  i.e.,  about  300  kilos,  per  diem.  At  the  North 
German  Refining  Works  in  Hamburg,  six  Gramme  machines  (No.  1) 
and  one  Wohlwiil  machine  are  in  operation  precipitating  2500  kilos, 
of  copper  daily.  Oescher  and  Mesdach  have  constructed  a  Gramme 
machine  according  to  Wohlwill's  instructions,  which  yields  800  kilos, 
of  copper  daily.  Hilarion  Roux  in  ^Marseilles  works  with  a  No.  1 
Gramme  machine  (5  e.)  connected  with  40  baths  having  900  square 
meters  anode  surfiice-,  the  cathodes  are  only  0"5  mm.  thick,  and  are 
5  cm.  from  the  anodes.  The  machine  makes  850  revolutions  a 
minute,  consumes  240  kilos,  coal  per  day,  and  deposits  with  8  volts 
and  300  amperes  250  kilos,  of  refined  copper. 

Keith's  process  for  refining  lead  is  worked  by  the  Electro-metal 
Refining  Company  in  New  York.  The  bath  consists  of  lead  sulphate 
dissolved  in  sodium  acetate ;  gold,  silver,  and  antimony  are  retained 
by  the  anode. 

The  deposition  of  aluminium  by  electrolytic  means  is  discussed  by 
the  author.  According  to  Weldon,  the  cost  of  preparing  alumina 
from  bauxite  at  Pechiney's  works  at  Salindres,  amounts  to  9'7  per 
cent.,  that  of  the  preparation  of  double  chloride  of  aluminium  and 
sodium  33'4  per  cent.,  and  for  the  decompositiou  of  the  double 
chloride  with  metallic  sodium  56"9  per  cent,  of  the  total  expenditure. 
The  manufacture  of  1  kilo,  sodium  costs  about  7  shillings,  the  largest 
item  being  for  the  costs  of  the  vessels  in  which  the  sodium  carbonate 
is  heated  with  powdered  charcoal,  and  which  are  so  rapidly  destroyed 
that  their  cost  stands  for  one-half  the  total  cost  of  sodium,  and  a 
third  of  the  total  cost  of  aluminium.  It  is  further  considered  an 
impossibility  to  reduce  alumina  by  carbon,  for  the  reactions  which 
occur  correspond  with  the  following  numbers  : — 
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2ALO3    +  3C  =      2AL  +  3CO2 

-783,200  +  291,000  =  -492,200  cal. 

AI2O3      +  3C  =      AI2  +  3C0 

,         -391,600  +  85,770     =  -305,830  cal. 

AloCle     +  3H2         =      AL  +  6HCI 
-321,870  +  132,000  =  -189,870  cal. 

That  in  spite  of  these  unfavourable  thermochemical  relations, 
sodium  can  be  formed  from  sodium  carbonate  and  carbon  is  explained 
by  Weldon  as  follows  : — When  a  mixture  of  sodiuni  carbonate  and 
carbon  is  heated  intensely,  some  of  the  sodium  oxide  becomes  disso- 
ciated, and  the  carbon  then  combines  with  the  oxygen,  sodium  being- 
liberated.  The  temperature  required  for  the  dissociation  of  A1..0j  is, 
however,  considered  to  be  unattainable  on  a  large  scale. 

The  author  is  of  opinion  that  if  this  explanation  is  correct  there 
should  be  no  difficulty  in  obtaining  this  dissociation  temperature  by 
the  aid  of  the  electric  furnace.  Moreover  the  reaction  C  +  2H2O  = 
CO2  +  2Ho  corresponds  with  —136,800  +  97,000  =  -39,890  cal.,  and 
yet  it  takes  place  when  steam  is  passed  over  lignite  coke  heated  to 
300 — 350°,  a  temperature  at  which  steam  could  not  undergo  dissocia- 
tion ;  the  reaction  ZnO  +  C  =  Zn  +  CO  yields  -85,430  +  28,590= 
—  56,840  cal.  If  therefore  heat  be  supplied  by  external  means  reactions 
accompanied  by  the  absorption  of  heat  would  be  possible. 

For  the  separation  of  iron  from  the  solutions  of  aluminium  sul- 
phate, sodium  sulphate,  &c.,  Lowig  and  Co.  in  Goklschmieden  deposit 
the  iron  electrolytically.  When  treating  solutions  of  sulphates,  the 
anode  is  to  be  of  lead.  The  separation  of  the  iron  does  not  take  place 
unless  the  production  of  oxygen  at  the  anode  can  be  almost  entirely 
prevented.  This  is  effected  either  by  using  an  anode  with  a  large 
surface  or  by  causing  as  much  resistance  as  possible  to  be  offered  to 
the  passage  of  the  current  at  the  anode.  D.  B. 

The  so-called  Burning  of  Iron  and  Steel.  By  A.  Ledebuhr 
(JDingl.  pobjf.  J.,  251,  506 — 509). — The  author  attributes  the  burn- 
ing of  iron  to  prolonged  exposure  to  the  action  of  red-hot  fuel  gases. 
A  cast-iron  plate  which  had  been  exposed  for  several  years  to  the 
flame  of  a  coal  fire  had  the  following  composition  : — 

Graphite   0-960 

Combined  carbon     — 

Iron 68-886 

Sulphur 0-079 

Arsenic 0056 

Phosphorus 0269 

Copper,  nickel 0-125 

Oxygen  combined  with  iron,  sulphur,  arsenic,  phos- 
phorus, copper,  and  nickel     27"804 

Manganous  oxide 0-030 

Silicic  acid    2328 

When  wrought  iron  is  heated  to  or  near  its  fusing  point  and  cooled 
slowly,  without  being  welded,   it  becomes   burnt  iron.       A   piece  of 
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melted  wrotiglit  iron  taken  from  the  bottom  of  a  gas-mill  furnace  at 
Riesa  gave  on  analysis— 


c. 

Si. 

P. 

s. 

o. 

Mn. 

Cu. 

CoNi. 

0-052 

. — . 

0-223 

— . 

0-177 

— 

0-450 

0-157 

From  a  series  of  experiments  on  the  bnrninsr  of  iron  and  steel,  the 
author  infers  that  the  carbon  in  steel  containing  small  quantities  of 
manganese  and  silicon,  burns  away  and  thus  reduces  the  hardness, 
firmness,  and  elasticity  of  the  steel,  whilst  the  carbon  in  steel  rich  in 
silicon  and  manganese  does  not  burn  away  but  is  probably  oxidised, 
which  operation  alters  the  properties  of  steel.  Iron,  however,  is  not 
oxidised  in  a  similar  manner.  D.  B. 

Process  for  Phosphorising  Bronze  or  Brass.  By  J.  Whiting 
(Dingl.  poli/t.  J.,  251,  481). — Bronze  or  brass  Avire  is  placed  for  some 
time  in  a  solution  of  0-125  to  5  per  cent,  phosphorus  dissolved  in 
ether,  carbon  bisulphide,  or  olive-oil,  5  to  10  per  cent,  of  sulphuric 
acid,  and  85  to  i)5  per  cent,  water.  The  metal  takes  up  phosphorus. 
The  wire  is  then  drawn  a  size  finer  and  introduced  into  a  closed 
retort,  the  bottom  is  covered  with  a  thin  layer  of  phosphorus  so  that 
the  resulting  vapours  come  in  contact  with  the  wire.  After  this  the 
wire  is  packed  in  wood-charcoal  and  ignited,  and  heated  until  it 
softens,  and  can  be  di-awn  a  size  still  smaller.  This  treatment  is 
alternately  repeated  until  the  wire  has  been  reduced  to  the  desired 
fineness.  Wire  prepared  in  this  manner  is  said  to  be  more  indestruc- 
tible, takes  a  higher  polish,  and  is  less  subject  to  corrosion. 

D.  B. 

Researches  on  Russian  Petroleum  and  Petroleum  Lamps. 
By  J.  BiEL  (Dingl.  polyt.  J.,  252,  119— 123).— It  is  shown  that  the 
smaller  the  amount  of  luminosity  afforded  by  a  petroleum  lamp  the 
greater  is  the  consumption  of  oil  calculated  on  100  units  of  illumi- 
nating power  produced.  A  lamp  burns  proportionately  the  smallest 
quantity  of  petroleum  when  it  develops  its  full  degree  of  brilliancy. 
The  length  of  wick  up  which  the  petroleum  has  to  travel,  that  is,  the 
capillary  attraction  of  petroleum,  depends  on  the  boiling  point  or  the 
percentage  of  oils  boiling  above  270°,  and  is  influenced  by  the  diame- 
ter of  the  wick.  In  order  to  adapt  the  German  round  burners  to 
Russian  petroleum  it  is  necessary  to  shorten  the  lower  part  of  the 
glass  chimney.  Flat  burners  consume  from  34  to  38  per  cent,  more 
oil  than  round  buimers,  the  luminosity  being  the  same  in  each  case. 
Efforts  should  be  made  to  induce  the  Russian  petroleum  industry  to 
produce  a  petroleum  oil  for  general  use  which  shall  not  give  off  an 
inflammable  vapour  under  35°,  and  contain  at  the  same  time  up  to 
30  per  cent,  of  heavy  oils.  It  is  further  recommended  to  determine 
the  quality  of  petroleum  by  distillation  according  to  a  uniform 
standard.  D.  B. 

Fractional  Distillation  of  Mineral  Oils  in  a  Current  of 
Steam.  By  F.  Rasixski  (J.  pr.  Chem.  [2],  29,  39— 41).— The  steam 
is   introduced  by  means  of  a  tube   passing  to  the  bottom  of  the   dis- 
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tillation  flask.  The  mixture  of  water  and  lijdrocarlion  vapours  is 
passed  through  long  cooling  tubes  and  then  washed  in  ^leudelejett's 
flasks.  When  the  flasks  become  full,  the  steam  is  shut  off  and  their 
contents  are  returned  to  the  distillation  flask.  The  mixture  of 
vapours  issuing  from  the  last  of  the  series  of  flasks  is,  after  cooling, 
collected  in  portions  of  65 — 70  c.c.,  and  the  sp.  gr.  determined.  Also 
the  proportion  between  the  weights  of  water  and  oil  is  ascertained. 
The  numbers  obtained  are  used  for  coordinates  in  describing  the 
curve  by  which  each  distillation  is  represented.  The  relative  volume 
for  the  same  sp.  gr.  becomes  less  each  successive  distillation,  until  a 
certain  point  is  reached  when  for  some  time  it  exhibits  no  marked 
alteration.  The  deflection  of  the  curves  corresponds  verj"  closely  with 
that  observed  in  the  ordinary  process  of  distillation.  The  relative 
volume  at  first  increases  rapidly  for  the  same  sp.  gr.,  then  falls 
slowly,  as  is  exemplified  by  the  following  table : — 


0  -7700 

0  -7800 

0-7900 

0  -8000 

0-8100 

0 -8200 

0  -8300 

0  -8400 

0  -8500 

0  -8550 

1 

135 

215 

330 

570 

1100 

2500 

2 

— 

37 

56 

90 

140 

212 

420 

960 

1850 

3300 

3 

30 

36 

54 

84 

127 

208 

343 

825 

1625 

— 

4 

27 

35 

52 

78 

118 

184 

335 

— 

— 

— 

5 

24 

34 

56 

70 

114 

172 

321 

— 

— 

— 

6 

22 

34 

48 

69 

105 

169 

— 

— 

— 

— 

7 

22 

33 

47 

69 

105 

169 

— 

— 

— 

J.  I.  w. 

Caoutchouc  and  its  Applications.  (Binrjl.  polyt.  J.,  251, 
459 — 461.) — For  the  manufacture  of  sets  of  elastic  teeth,  Bentelrock 
uses  soft  vulcanised  caoutchouc  for  the  gum,  whilst  the  teeth  and 
chewing  surfaces  are  made  of  hard  caoutchouc.  According  to  De 
Tour-du  Brueil  the  vulcanising  of  articles  prepared  from  caoutchouc 
and  sulphur  can  be  performed  in  a  boiling  solution  of  calcium 
chloride. 

Kent  works  up  india-rubber  waste  by  grinding  and  mixing  it  with 
water,  and  thereby  separates  the  india-rubber  from  the  specifically 
heavier  impurities. 

According  to  Burghardt  caoutchouc  is  gradually  oxidised  in  the 
air,  forming  a  hard  resin  .soluble  in  alkalis  and  containing  27'3  per 
cent,  oxygen  and  a  resinous  mass  containing  20  per  cent,  oxygen 
and  insoluble  in  alkalis  and  benzene.  Perfectly  new  and  fresh 
vulcanised  caoutchouc  contains  about  3  per  cent,  of  the  first  resin,  but 
is  free  from  the  insoluble  resin  described  above.  Good  caoutchouc 
should  not  contain  more  than  05  per  cent,  water  ;  brittle  and  hard 
caoutchouc  contains  from  5  to  lU  per  cent.,  which  is  given  off  on 
heating  at  100°  to  120°.  The  carbon  in  decomposed  caoutchouc  is 
reduced  and  the  quantity  of  oxygen  increased  as  may  be  seen  from 
the  following  analyses.  No.  I  is  a  normal  sample  ;  Nos.  II  to  IV 
were  more  or  less  damaged  and  brittle,  No.  V  was  very  hard  and 
brittle :— 
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I. 

II. 

III. 

IV. 

V. 

Carbon    . . . . 

77-91 

72-53 

70-43 

65-09 

64-00 

Hydrogen    .  , 

.      10-33 

11-31 

10-59 

10-04 

9-26 

Sulphur  .  .  .  , 

5-15 

1-97 

314 

1-95 

2-28 

Oxygen  

6-61 

14-19 

15-84 

22-96 

24-46 

The  destruction  of  caoutchouc  is  facilitated  by  painting  it  with  oil, 
especially  olive-oil  or  palm-oil,  as  they  promote  oxidation.  Certain 
dyes  are  also  injurious  to  caoutchouc,  particularly  if  they  contain 
copper  compounds.  If  caoutchouc  is  vulcanised  v^ith  more  than  from 
2  to  2-5  per  cent,  of  sulphur,  the  excess  is  oxidised  by  the  oxygen  of 
the  air  into  sulphuric  acid  which  then  attacks  the  caoutchouc.  The 
process  of  boiling-  the  caoutchouc  in  caustic  alkalis  with  a  view  to 
eliminate  the  excess  of  sulphur  is  injurious  on  account  of  its  render- 
ing the  surface  porous,  so  that  the  oxygen  of  the  air  can  more  easily 
act  thereon.  A  better  method  has  been  worked  out  by  Howley  who 
mixes  only  the  theoretical  amount  of  sulphur  (2  to  2-5  per  cent.) 
with  caoutchouc,  and  vulcanises  either  in  an  aqueous  solution  of 
ammonia  (12  per  cent.  NH^)  or  in  the  gas  itself  in  the  presence  of 
steam. 

Gernez  has  patented  methods  of  making  and  treating  various  mix- 
tures of  either  india-rubber  or  gutta-percha  with  sulphur,  camphor, 
gum  kauri,  and  the  farina  of  mustard  deprived  of  its  oils  and  husks. 

D.  B. 

Purification  of  Glycerol.  By  C.  Moldenhauer  and  C.  Hein- 
ZERLING  (Diiigl.  polyt.  J.,  252,  86). — The  authors  evaporate  crude 
glycerol  or  soap-leys  to  dryness  at  a  low  temperature,  treat  the  residue 
with  1 — 2  parts  absolute  alcohol,  add  1 — 10  per  cent,  anhydrous 
sodium  carbonate,  and  separate  the  deposited  salts  by  filtration.  The 
resulting  alcoholic  solution  is  then  acidulated  with  sulphuric  acid, 
the  sodium  salt  separated,  and  the  solution  treated  with  lead  oxide  or 
lead  salts,  in  order  to  remove  the  chlorine.  The  alcohol  is  then 
expelled  from  the  solution  by  distillation  in  suitable  stills. 

D.  B. 

Improvement  of  Inferior  Wine  by  Addition  of  the  Husks  of 
Superior  Grapes.  By  J.  Nessler  (Bied.  Centr.,  1884,  59 — 60). — 
The  wine  of  1882  was  deficient  in  alcohol  and  contained  much  acid. 
The  endeavour  to  improve  it  by  the  addition  of  the  mark  or  pressed 
residue  of  the  1883  grapes  was  very  successful.  The  percentage  of 
alcohol  was  raised,  the  acid  diminished,  and  many  impurities  re- 
moved. Certain  precautions  as  to  removal  of  stalks,  &c.,  are  recom- 
mended. J.  F. 

Reduction  of  Extractive  Matter  by  Clearing  of  Wine.      By 

K.  PoRTELE  (Bied.  Centr.,  1884,  57 — 59). — The  author  found  that 
when  red  wine  is  cleared  with  gelatin  the  percentage  of  extract  is 
considerably  reduced,  and  so  really  good  natural  wines  may  be  reduced 
below  the  minimum,  65  per  cent,  of  solid  extract. 

The  clearing  of  wine  by  gelatin  has  a  considerable  effect  on  the 
colour  of  inferior  qualities,  some  of  these  being  quite  decolorised. 
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The  treatment  of  red  wine  by  Pasteur's  method  also  affects  the 
colour,  but  the  author's  opinion  is  different  from  that  of  other  authori- 
ties, and  the  question  remains  undecided.  J.  F. 

Fermentative  Strength  of  Beer  Yeast  in  Distillery  Mash. 
By  K.  Kkuis  {Bled.  Centr.,  1884,  72). — The  experiments  were  made 
in  order  io  find  if  beer  barm  could  be  used  to  replace  the  artificial 
ferments  used  by  distillers,  and  it  was  found  that  it  produced  a 
tolerably  energetic  fermentation,  and  in  a  moderately  short  time 
accommodates  itself  to  the  tempei'ature  and  conditions  of  distillers' 
mash.  J.  F. 

Action  of  Air  on  Beer  Yeast.  By  D.  Cochin  (Bied.  Centr., 
1884,  203 — 205). — The  cellular  membrane  of  the  yeast  permits  the 
passage  of  sugar  solution,  and  after  a  short  time  fermentation  com- 
mences ;  if  this  endosmose  occurs  at  the  ordinary  pressure,  the  solu- 
tion within  is  of  the  same  strength  as  that  without,  but  if  the  air  be 
removed,  then  the  internal  solution  is  richer  in  sugar  than  the 
external.  When  there  is  no  free  admission  of  air  to  yeast,  its  action 
on  sugar  is  considerably  reduced.  E.  W.  P. 

Beet  Sugar.  By  E.  v.  Lippmann  and  others  {Bied.  Centr.,  1884, 
201 — 208). — From  the  incrustation  of  lime  salts  in  the  evaporating 
pans,  Lippmann  has  obtained,  amongst  other  acids,  a  new  acid  which 
lie  believes  to  be  closely  allied  to,  if  not  identical  with,hydroxyciti'onic 
acid. 

A.  Nord  states  that  to  prepare  strontianite  in  a  proper  condition 
for  purifying  sugar,  it  must  be  powdered,  mixed  with  sawdust  and 
"  a  small  quantity  of  a  cheap  vegetable  glutinous  material,"  and 
worked  into  bricks,  which  when  dried  are  burnt.  Steffens  recovers 
the  ammonia  contained  in  the  alcohol  employed  for  the  removal  of 
molasses,  by  adding  sulphuric  acid,  when  the  sulphate  formed  is  pre- 
cipitated after  the  alcohol  has  been  sufficiently  concentrated. 

E.  W.  P. 

Employment  of  Magnesium  Sulphite  and  Ferric  Chloride 
in  Sugar  Factories.  By  R.  Bergrpjex  and  0.  Light  (Bied.  Centr., 
1884,  201).— Ba.sic  magnesium  sulphite,  MgSOs  +  2Mg(OH)3,  is 
employed  in  preference  to  the  free  acid,  and  it  is  prepared  by  passing 
sulphur  dioxide  into  water,  holding  magnesia  in  suspension.  Licht 
prefers  to  use  ferric  chloride  instead  of  barium  chloride  for  purifying 
crude  syrups,  because  the  organic  acids  are  more  easily  precipitated, 
and  the  separation  by  means  of  lime  facilitated. 

E.  W.  P. 

Recovery   of    Sugar   from    Molasses    by    Means   of   Lime. 

(Diiujl.  poh/l.  J.,  251,  .'iT^— ijHOand  410— 418.)— In  order  to  diminish 
the  quantity  of  insoluble  lime  salts  produced  in  the  preparation  of 
calcium  saccharate,  and  also  during  the  washing,  Manoury  boils  the 
molas-es  with  lime  and  decomposes  the  resulting  lime  salts  with 
sodium  carbonate,  calcium  carbonate  and  alkaline  salts  being  formed. 
The  latter,  however,  are  soluble,  so  that  a  certain  amount  of  organic 
non-saccharine  matter  is  removed  from  the  saccharate  ;  had  this  been 
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in  combination  with  lime  it.  would  have  boen  insoluble  in  dilute  alcohol, 
and  have  contaminated  the  sugar  after  saturation.  The  hjss  of  sugar 
is  mainly  due  to  the  fact  that  a  portion  of  the  sugar  does  not  combine 
with  sufficient  lime  to  form  tri-saccharate.  It  is  shown  that  in  the 
preparation  of  calcium  saccharate,  according  to  Eissfeldt's  method, 
the  smallest  loss  of  sugar  takes  place.  The  purity  of  the  saccharate 
depends  largely  on  the  mechanical  procedure  of  the  extraction.  The 
impurity  caused  by  the  decomposition  of  the  saccharate  by  potash 
salts  of  organic  acids  is  unavoidable  in  all  pi'ocesses,  and  depends  on 
the  perfect  combination  of  the  sugar  with  the  lime  in  the  saccharate ; 
but  the  further  contamination  of  the  saccharate  by  the  action  of  the 
excess  of  caustic  lime  in  the  saccharate  on  the  potash  salts  depends 
on  the  rapidity  of  the  extraction.  As  the  caustic  lime  is  but  sparingly 
.soluble  in  dilute  alcohol,  it  is  possible  to  remove  the  potash  salts, 
which  are  more  readily  soluble,  before  appreciable  quantities  of  lime 
are  dissolved.  In  the  first  portions  of  the  liquors,  the  largest  quanti- 
ties of  non-saccharine  matter  and  sugar  are  dissolved  in  the  following 
order  : — 

Non-saccharine.  Sugar. 

Eissfeldt.  Manoury. 

Manoury.  Weinrich. 

Weinrich.  Scheibler-Seyferth. 

Scheibler-  Seyferth.  Eissfeldt. 

Drevermann.  Drevermann. 

For  dissolving  approximateh'  equal  quantities  of  non-saccharine 
matter  at  the  commencement  of  the  extraction,  the  parts  of  ley 
required  are  given,  and  the  amount  of  sugar  dissolved  under  it — 

I.  II. 

According  to  Parts.  Parts. 

Manoury     1-00  2-89 

Eissfeldt     I-I8  1-00 

Weinrich I'Sl  279 

Scheibler-Seyferth  .  .  7-01  3'97 

Drevermann S'lS  3-20 

Eissfeldt     I-OO  — 

Weinrich    2-79  — 

Manoury    2-89  — 

Drevermann 3"20  — 

Scheibler-Seyferth  ..  3-97  — 

The  first  leys  at  the  same  time  contain  the  largest  quantities  of 
free  potash,  so  that  here  the  largest  quantities  of  lime  salts  are  formed, 
but  owing  to  the  different  solubilities  of  the  potash  salts  and  the 
calcium  saccharate  in  dilute  alcohol,  the  first  leys  also  contain  the 
largest  amount  of  undecomposed  alkali  salts,  which  gradually  dis- 
appear, owing  to  the  fact  that  in  the  subsequent  portions  of  the  leys 
enough  lime  and  calcium  saccharate  is  dissolved  to  decompose  the 
alkali  salts  still  in  solution.  The  production  of  free  potash  in  the 
leys  is  mainly  caused  by  the  action  of  soluble  monobasic  saccharate  on 
the  alkali  salts,  although  to  some  extent  it  depends  also  on  the  action 
of  the  dissolved  calcium  hvdroxide  on  the  alkali  salts. 


TECHNICAL  CHEMISTRY.  041 

"Whilst  according  to  Lippmann  in  the  substitution  process  for  the 
production  of  tribasic  saccharate  by  continued  agitation  of  a  solution 
of  molasses  and  milk  of  lime,  a  soluble  monobasic  calcium  saccharate 
is  formed,  which,  on  boiling,  deposits  part  of  the  sugar  in  a  tribasic 
form,  it  was  found  that  on  introducing  finely-divided  lime  into  a  sugar 
solution  an  immediate  formation  of  the  same  saccharate  was  effected. 
On  examining  this,  Steffen  has  discovered  a  new  reaction  and  based  a 
new  process  thereon.  In  order  to  completely  precipitate  the  sugar 
from  a  solution,  it  was  found  necessary  to  employ  a  solution  of  sugar 
saturated  with  lime,  containing  not  less  than  33  parts  dissolved  lime 
to  100  parts  sugar.  On  introducing  a  fresh  quantity  of  lime  into  this 
solution,  the  sugar  contained  therein  is  immediately  precipitated  in  a 
granular  form  as  tribasic  calcium  saccharate. 

Wolters  has  patented  a  process  for  the  recovery  of  sugar  from 
aqueous  solutions  in  the  form  of  an  insoluble  tetrabasic  calcium  sac- 
charate. For  its  production,  it  is  necessary  to  avoid  a  rise  of  tempera- 
ture during  the  mixing  of  the  lime  with  the  molasses.  Over-burnt 
lime  is  ground  and  mixed  with  a  quantity  of  an  8  or  10  per  cent, 
solution  of  sugar,  of  which  1  mol.  equals  3  mols.  of  lime.  The  mixture 
is  then  filtered,  and  the  filtrate  treated  with  0'5  mol.  lime.  After 
careful  agitation  the  mixture  is  decanted,  when  a  precipitate  is 
deposited  composed  of  1  of  sugar  and  4  of  lime.  D.  B. 

Dubrunfaut's  Lime  Osmose  Process.  By  J.  de  Puydt  (Bied. 
Gentr.,  1884,  60 — 61). — This  process  has  been  tried  in  a  factory  and 
somewhat  modified,  with  good  results.  The  leading  feature  of  the 
process  is  the  addition  of  lime  to  the  molasses  or  syrup,  the  sugar 
forms  with  it  a  sparingly  soluble  monocalcic  saccharate,  whilst  the 
alkalies  are  expelled  from  their  organic  combinations,  and  are  easily 
diffused.  The  modification  now  suggested  is  that  instead  of  lime, 
calcium  chloride  should  be  used,  which  combines  with  potash  and 
soda,  the  chlorides  of  which  are  so  soluble.  The  syrup  pui'ified  by 
osmose  is  then  added  to  fresh  juice,  which  is  treated  with  lime  and 
carbonic  acid ;  sugar  is  obtained,  and  new  syrup  formed,  the  process 
being  continuous.  J.  F. 

A  Physical  Property  of  Milk.  By  G.  Reckxagel  {Bled.  Gentr., 
1884,  16 — 18). — The  thickening  of  milk  is  irrespective  of  its  tempera- 
ture, and  hitherto  has  not  been  much  investigated ;  it  cannot  be 
assigned  to  the  escape  of  gases,  because  old  milk  which  has  been  boiled 
and  cooled  behaves  in  the  same  manner.  In  view  of  the  importance 
of  the  sp.  gr.  of  milk  to  piiblic  analysts  and  general  control,  the 
German  Government  directed  the  author  to  investigate  the  subject. 
He  found  that  when  milk  was  kept  at  a  temperature  of  15°  the 
thickening  process  proceeded  slowly  and  took  two  days  to  complete. 
The  density  of  the  milk  was  increased  0-8°  to  1'5°  of  Quevenne's 
lactodensimetcr,  and  varied  with  the  richness  of  the  milk  ;  by  cooling 
below  15°  the  process  is  hastened  and  is  completed  in  six  hours  if  the 
temperature  is  kept  at  5°  or  below  it. 

When  thickened  milk  is  warmed,  it  breaks  up  into  fragments  ;  on 
cooling,  it  again  thickens.     As  to  the  cause,  the  author  does  not  think 
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it  due  to  the  formation  of  acid,  as  milk  which  has  become  acidified  is  of 
less  sp.  gr.  than  before;  nor  does  he  think  it  due  to  a  breaking  up  of  the 
milk  globules,  as  a  low  temperature  delays  that  operation  and  hastens 
the  thickening  :  he  thinks  it  is  caused  by  the  swelling  of  the  casein, 
and  finds  an  analogy  iu  the  behaviour  of  glue,  which  at  low  tem- 
peratures absorbs  much  water,  Avhich  is  expelled  when  the  temperature 
is  raised.  J  •  ^  • 

Blue  Milk,  Blue  Cheese,  and  Ropy  Milk.  By  M.  Scitmoger 
and  others  {Bied.  Ceiitr.,  1884,  196— 198).— Cheese  made  from  milk 
separated  from  centrifugal  machines  turns  blue  :  this  is  not  due  to 
bacteria,  but  to  iron  removed  from  the  drum ;  the  same  result  can  be 
obtained  by  adding  ferric  chloride  to  ordinary  cheese  :  the  blueing  of 
milk  is  doubtless  produced  by  the  same  cause.-  Schmitt  prevents  the 
blueing  by  disinfecting  by  means  of  sulphur  dioxide.  J.  Reiset 
]n-events  the  above  mentioned  appearance  by  adding  to  10  litres  milk 
1  litre  1  per  cent,  acetic  acid ;  this  does  not  prevent  the  rise  of  cream 
nor  damage  the  flavour  of  the  butter.  Another  writer  attributes  the 
ropyness  of  milk  to  the  use  of  bran  as  fodder.  E.  W.   P. 

Cheese  from  Skim-milk,  with  Foreign  Pats  added.  By  C. 
Hansen  and  others  (Bied.  Centr.,  1884,  199). — Skim-milk  containing 
(rib  per  cent,  fat  is  made  into  cheese  with  the  addition  of  1'5 — 2  per 
cent,  oleomargarine.  Schrodt  finds  such  artificial  cheeses  are  not  to 
be  readily  distinguished  from  pure  cheese.  Langfurth  finds  less  vola- 
tile fatty  acids  in  artificial  American  cheese  than  in  pure  sorts  of 
English,  Dutch,  &c.,  origin.  E.  W.  P. 

Application  of  Electrolysis  in  Preparing  Indigo  Vats.     By 

F.  GOPPELSROEDER  {Dingl.  polijt.  ./.,  251,  465 — 467). — In  furtherance 
of  his  former  researches  on  the  use  of  electrolysis  in  dyeing  and 
printing,  the  author  gives  a  description  of  the  method  adopted  by  him 
for  the  preparation  of  the  alkaline  indigo  vat.  He  mixes  finely- 
divided  indigo  with  a  concentrated  solution  of  caustic  potash  and  fills 
a  copper  vessel  half  full  with  this  mixture  as  also  a  porous  cell, 
which  is  then  placed  into  the  copper  vessel.  The  latter  communicates 
with  the  negative  pole  of  a  galvanic  battery  or  dynamo  machine, 
whilst  into  the  solution  contained  in  the  porous  cell  a  large  platinum 
plate  is  placed,  which  forms  the  positive  pole.  The  appai-atus  is  then 
warmed  gently,  and  the  current  passed  through  for  3 — 4  hours.  At 
the  negative  pole,  i.e.,  in  the  copper  vessel,  hydrogen  is  liberated  with 
the  formation  of  much  froth  and  the  characteristic  odour  of  the 
indigo  vat.  The  indigo-blue  is  converted  into  indigo-white,  which 
dissolves  in  the  alkaline  solution.  The  resulting  yellowish-green  vat 
is  then  used  for  dyeing  cotton  fabrics  indigo- blue.  D.  B. 

Dyeing  Cotton-yarn  with  Aniline-black  in  the  Cold.      By 

A.  Renard  (Dingl.  pohjt.  J.,  251,  425 — 428). — The  author  describes  a 
process  for  producing  aniline-black  on  cotton  without  the  application 
of  heat.  The  ordinary  method  of  dyeing  cotton-yarns  with  aniline- 
black  consists  in  introducing  the  material  into  a  cold  bath  containing 
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aniline,  liydrochlorlc  acid,  sulpliuric  acid,  and  potassium  dichromate, 
and  heating  at  50 — 60°  as  soon  as  the  colour  begins  to  develop.  In 
the  authoi"'s  pi"ocess,  the  same  substances  are  used,  but  the  proportions 
are  different.  The  best  results  are  obtained  with  the  folio wiuo-  mix- 
ture : — For  100  kilos,  cotton,  16  to  20  kilos,  hydrochloric  acid,  21"  B; 
20  kilos,  sulphuric  acid,  66°  B.  ;  8  to  10  kilos,  aniline  oil ;  14  to  20  kilos, 
potassium  dichromate ;  and  10  kilos,  ferrous  sulphate.  The  presence 
of  the  latter  is  not  absolutely  necessary,  but  it  helps  to  increase  the 
stability  of  the  colour.  The  amount  of  water  used  is  much  smaller 
than  in  the  ordinary  process,  as  the  reaction  must  take  place  in  a 
shorter  time  and  without  the  help  of  heat :  hence  the  form  of  the  dve 
vats  has  to  be  altered,  to  admit  of  the  smallest  quantity  of  solution 
being  employed.  The  aniline  is  mixed  in  the  vat  with  hydrochloric 
acid  previously  diluted  with  an  equal  volume  of  water,  the  sulphuric 
acid  diluted  to  the  same  degree  is  then  added,  and  finally  the  solution 
of  ferrous  sulphate.  The  dichromate  is  dissolved  in  another  portion 
of  water.  The  yarns  are  boiled,  washed,  and  wrung  out,  after  which 
they  are  placed  on  reels  fixed  over  the  vat.  The  solution  in  the  vat 
is  diluted  with  water,  and  to  it  half  the  dichromate  solution  is  added. 
The  reels  are  then  rotated  for  1  to  1^  liours.  The  goods  are  now 
taken  out  of  the  vat ;  the  remaining  half  of  the  chromium  solution  is 
added  and  the  dyeing  continued,  until  the  desired  shade  is  pi"oduced. 
The  dyed  fabric  is  then  washed  and  boiled  in  a  soap  solution  con- 
taining 5  grams  of  soap  per  litre,  and  about  2  per  cent,  sodium  car- 
bonate. The  resulting  black  is  sufficiently  fast  for  all  purposes,  being 
unaltered  in  the  air  or  when  exposed  to  the  action  of  dilute  sul- 
phurous acid.  Bronze  and  blue  blacks  are  produced  in  a  similar 
manner  :  it  is  necessary,  however,  to  use  a  smaller  amount  of  chemicals 
and  reduce  the  time  of  dyeing.  The  bronze  colour  is  obtained  bv 
washing  and  drying  the  unsoaped  cotton,  whilst  the  blue-black  is 
formed  by  treating  the  soaped  fabric  with  sodium  carbonate. 

D.  B. 

Preparation  of  Blue  Colouring-matters.  {Bingl.  pohjt.  /., 
252,  7b — b2.) — For  tlie  preparation  of  blue  sulphuretted  dye-stuffs, 
10  kilos,  dimethylaniline  are  dissolved  in  10  litres  hydrochloric  acid  of 
21"5'^B.  and  50  litres  water,  and  treated  gradually  with  a  solution  of 
7  kilos,  sodium  nitrite  in  25  litres  water.  The  product  is  mixed  with 
an  excess  of  ammonium  sulphide  (about  20  litres),  heated,  and  agi- 
tated until  the  unattacked  ammonium  sulphide  has  been  expelled. 
The  mixture  is  then  cooled,  and  the  aqueous  liquor  separated  from  the 
resulting  resinous  sulphur  compound  by  filtration  (Actien.  Ges.f.  Anil. 
Fab.  Berlin). 

Bemthsen  obtains  a  blue  colouring-matter  by  heating  10  parts  of 
diphenylamine  Avith  4  parts  of  sulphur  at  250 — 300°.  Hydrogen  sul- 
phide is  evolved  and  thiodiphenylamine  obtained.  The  latter  is 
purified  by  distillation  and  several  crystallisations  from  alcohol.  It 
is  converted  into  a  nitro-compound  by  treatment  with  5  parts  nitric 
acid  of  40^  B.  On  treating  the  nitro-derivative  with  acid  stannous 
chloride  (or  other  reducing  agent),  a  colourless  liquid  is  obtained  con- 
taining the  stannochloride  of  a  leuco-base,  and  on  oxidising  this  a 
violet   colouring- matter   is   obtained.       The    dye-stuff   may   be  fixed 
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directly  on  the  aiiimal  fibre,  and  is  adapted  to  the  dyeing  of  animalised 
or  tanned  cotton  fabrics. 

For  the  preparation  of  orange  dye-stuffs  and  their  conversion  into 
blue  sulphuretted  colouring-matters,  Mohlau  dissolves  14  kilos, 
nitrosodiuiethylaniline  hydrochloride  and  8"5  kilos,  dimethylaniline  in 

45  kilos,  warm  hydrochloric  acid  of  1"16  sp.  gr.  On  adding  water  to 
the  mixture  and  neutralising  the  acid,  the  colouring  matter  is  depo- 
sited. For  the  formation  of  the  blue  dye,  the  acid  aqueous  solution  of 
rubif  iiscin  is  treated  with  a  reducing  agent  (zinc,  tin,  iron,  sulphurous 
anhydride,  thiosulphates,  ammonium  sulphide,  hydrogen  sulphide)  at 
the  ordinary  or  an  elevated  temperature,  until  the  conversion  into  a 
leuco-compound  is  completed. 

Fischer  treats  trichlorobenzaldehyde  (m.  p.  100 — 110°)  with 
dimethyl-  or  diethyl-aniline,  and  obtains  crystallisable  leuco-bases, 
which  pi'oduce  bluish-green  colours  on  oxidation.  On  heating  1  part 
trichlorobenzaldehyde  with  from  2  to  3  parts  dimethylaniline  in  the 
presence  of  zinc  chloride,  a  new  leuco-base  is  obtained,  which  has  the 
composition  CosHoaClaNa,  is  sparingly  soluble  in  water  and  alcohol,  and 
crystallises  from  hot  alcohol  or  benzene  in  needles  melting  at  128 — 
129°.  When  this  leuco-base  is  oxidised  in  an  acid  solution,  it  yields 
a  colour  base  having  the  formula  CosH-sClsNoO.  It  forms  crystal- 
line salts,  and  imparts  a  bluish-green  colour  to  the  fibre. 

Meyer  describes  the  preparation  of  substituted  isatins  and  their 
conversion  into  substituted  indigo.  He  subjects  aniline,  toluidine, 
xylidine,  cumidine,  naphthylamine,  their  alkyl  or  halogen  substitution 
products,  or  the  corresponding  diamines  to  tlie  action  of  dichlor- 
(dibrom-  or  diiodo-)  acetic  acid  or  its  amides.  The  direct  products  of 
the  reaction  are  substituted  imesatins,  which  readily  give  up  the 
imido-group  for  oxygen  when  treated  with  strong  acids  or  bases, 
vielding  isatin  or  substituted  isatin.  The  reactions  are  explained  by 
the  following  equations  : — 

CaHaCl.O,  +  4XHoPh  =  CuHioN^O  +  2NH3PhCl  +  H^G  +  H^; 

Dichloracetic         Aniline.         Phenjliniesatiu. 
acid. 

CuHioN-oO  +  HoO  =  aHsNOa  -I-  NH^.CeHa. 

Isatin. 

C0H3CI2O3  -1-   4(NH2.C,flO   =  CeHuN^O   +   2[NH3(C7H0C1]    + 

Toluidine.  Substituted  imesatin. 

HoO  -f  2H; 
CieHu^-.O   +   HoO  =  CgHTNOa  +  NH3.C7H7. 
Substituted  isatin. 
The  resulting  isatin  or  the  substituted  isatin  may  be  converted  into 
indigo  or  substituted  indigo  by  reducing  the  hydrochloride  with  zinc 
and  glacial  acetic  acid.  D.  B; 

Quinoline  and  Pyridine  Compounds.  (Dingl  pohjt.  J.,  252, 
123 — 126.) — Jacobsen  states  that  for  the  preparation  of  yellow  dye- 
.stuifs  from  pyridine  and  quinoline  bases  the  phthalic  anhydride  may 
be  replaced  by  chlorinated  phthalic  acids.       The  yellow  dye  obtained 
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by  the  action  of  pMhalic  acid  on  the  coal-tar  bases  boiling  at  235 — 
240°  is  identical  in  propei-ties  and  composition  with  that  obtained 
from  quinaldine  and  phthalic  acid.  The  same  dye  is  formed  from 
Diethylquinoline  obtained  by  the  reduction  of  orthonitrobenzvliden- 
acetone.  Yellow  dyes  are  obtained  also  by  converting  cumidiiie  into 
cumoqninaldine  or  trimethylquinaldine  by  treatment  Avith  aldehyde 
and  hydrochloric  acid,  and  heating  with  phthalic  anhydride,  phthal- 
imide,  nitrophthalic  acid,  or  chlorinated  phthalic  acids. 

Pure  quinoline  does  not  form  a  yellow  dye  with  phthalic  acid. 
Yellow  dyes  are  obtained,  however,  by  methylating  (ethylating, 
aniylating,  &c.)  quinoline  and  treating  the  product  with  phthalic 
anhydride  or  substituted  phthalic  acids. 

lor  the  preparation  of  hydroxyquinolines,  the  Farbwerke  ti-eats 
sulphonic  acids  of  primary  aromatic  amines  with  glycerol  and  sul- 
phuric acid,  and  adds  aromatic  nitro-compounds. 

Knorr  obtains  quinoline  derivatives,  whose  pyridine  nucleus  is 
hydroxylated,  from  ethyl  acetoacetate  and  its  alkyl  and  halogen  sub- 
stitution products  on  the  one  hand,  and  aromatic  monamines  (aniline, 
toluidine,  xylidine,  cumidine,  naphthylamine,  amidoanthracene, 
amidobenzoic  acid,  or  their  alkyl  or  halog-en  substitution  products, 
chlorine,  bromine,  iodine,  methyl,  ethyl  derivatives,  as  well  as  their 
azo-derivatives)  on  the  other  hand,  by  heating  them  in  equivalent 
quantities  at  120°  for  several  hours  and  treating  with  sulphuric  acid. 

Ladenburg  and  Roth  show  that  the  piperidine  prepared  from  pyri- 
dine by  synthesis  is  identical  with  the  base  obtained  from  pepper. 

Konigs  and  Geigy  describe  the  preparation  of  hydroxypyridine- 
carboxylic  acid  from  hydroxyqiiinolinic  acid  as  well  as  the  foi'mation 
of  pyridinedisulphonic  acid,  by  heating  piperidine  with  concentrated 
sulphuric  acid.  On  treating  this  with  phosphorus  pentachloride, 
tiichloropyridine  is  obtained.  D.  B. 

Preparation  of  Anthraquinone  Compounds.  By  H.  Exgel- 
SJyG  {Dingl.  poJyt.  J.,  252,  183). — On  heating  1  part  anthraquinone- 
sulphonic  acid  with  2  parts  fuming  nitric  acid  and  3  parts  sulphuric 
acid,  the  temperature  rises  rapidly  towards  the  completion  of  nitra- 
tion, and  sulphurous  anhydride  is  evolved ;  as  soon  as  this  ceases,  the 
mixture  is  heated  for  10 — 15  minutes  at  180 — 185°.  The  resulting 
mass  consists  of  a  red  and  blue  colouring-matter,  the  red  being  more 
soluble  in  alcohol  than  the  blue.  The  blue  dye  is  readily  soluble  in 
water,  and  forms  blue  salts  with  bases  (basic  and  normal),  the  red 
dye  forming  red  normal  and  blue  basic  salts.  Both  dyes  ai'e  fixed  by 
mordanted  vegetable  fibres.  ''  D.  B. 

Preparation  of  Ammonium  Albuminate.  By  E.  Muth  (Bingl. 
polyt.  J.,  252,  80). — TIjc  author  uses  a  compound  of  casein  with 
ammonia — called  ammonium  albuminate — as  a  substitute  for  ordi- 
nary paper  size.  He  mixes  100  kilos,  dry  casein  with  10  kilos, 
pulverised  ammonium  carbonate  and  1  kilo,  ammonium  phosphate 
nntil  the  mixture  assumes  a  unifoiin  appearance  and  ])ale  yellow 
colour.     The  reaction  is  completed  in  from  15 — 20  hours. 

D.  B. 
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Composition  of  Turkey-red  Oil  and  its  Mode  of  Action.    By 

A.  Muller-Jacobs  {Bingl.  imhjt.  ,/.,  251,  499—506,  aud  547 — 552),— 
The  following  is  a  summarv  of  the  researches  which  form  the  subject 
of  this  paper.  Turkey-red  oil  is  a  saturated  solution  both  of  un- 
altered oil  (triglyceride),  and  of  decomposition  products  of  sulpholeic 
acid  in  the  alkali  salts  of  this  or  an  analogous  acid,  e.g.,  sulphoricin- 
oleic  acid.  It  acts  as  a  mordant,  inasmuch  as  it  gives  up  its  oil  in  a 
finely  divided  form  to  the  fibre.  In  the  process  which  gives  the  best 
results,  the  sulpholeates  are  removed  as  much  as  possible  by  means  of 
washing,  whilst  in  the  less  complicated  processes  the  property  pos- 
sessed by  sulpholeic  acid — to  form  iusoluble  salts  Avith  aluminium 
hydroxide — is  simultaneously  utilised  for  the  fixatioa  of  the  mordant. 
The  preference  given  to  the  product  fi"om  castor-oil  depends  on  the 
presence  of  a  larger  amount  of  oil  in  the  corresponding  sulpholeic 
acid,  so  that  such  Turkey-red  oil  gives  up  a  greater  proportion  of  oil 
to  the  fibre  than  the  analogous  products  of  other  triglycerides.  It  is 
evident,  therefore,  that  the  "  new  process  "  which  has  revolutionised 
Turkey-red  dyeing  could  not  have  been  discovered  until  the  most 
suitable  conditions  for  preparing  this  product  had  been  fully  and  com- 
pletely attained.  The  expei'iments  made  by  Runge,  Mercer,  and 
Green-wood,  as  well  as  those  of  Keyser,  failed  owing  to  the  fact  that 
the  methods  which  they  adopted  for  obtaining  the  mordant  were 
accompanied  by  the  evolution  of  sulphurous  anhydride.  The  so- 
called  "  Acide  sulfoleique  "  mordant  used  for  the  fixation  of  aniline 
dyes  also  made  but  little  progress,  since  the  characteristic  feature  of  a 
Turkey-red  oil,  i.e..,  complete  solution  in  water  of  a  definite  amount  of 
an  unaltered  oil  was  disregarded  in  its  preparation. 

In  1873  the  author  published  the  results  of  some  experiments  made 
with  a  view  to  simplify  the  Turkey-red  mordanting  process,  based 
on  the  conversion  of  the  triglycerides  into  a  finely  divided  emulsion  by 
ohe  addition  of  a  solution  of  gum  and  an  alkaline  hypochlorite.  The 
experiments  were  very  successful,  as  by  the  use  of  the  resulting  mor- 
dant once  passing  replaced  the  usual  oft-repeated  soap-baths,  a  bright 
and  permanent  colour  being  obtained.  Subsequently,  the  author  took 
out  a  patent  for  the  preparation  of  a  mordant  known  in  commerce 
under  the  name  of  Turkey-red  oil,  and  in  his  specification  he  described 
minutely  the  conditions  required  for  the  successful  preparation  of  a 
m.ordant.  Thus  far,  the  author  claims  a  share  in  the  "  new  Turkey- 
red  pi'ocess."  D.  B. 

Tincture  of  Nux- Vomica.  By  M.  Coxrot  (Pharm.  J.  [3],  14, 
461 — ±62). — In-order  to  study  the  efi"ect  of  alcohol  of  various  strengths 
on  nux-vomica,  several  lots  of  the  same  sample  of  finely-powdered 
nux-vomica  were  extracted  by  the  Bj-itish  Pharmacopoeia  process  with 
alcohol  of  different  strengths:  (1)  proof  spirit;  (2)  a  mixture  of  half 
proof  and  half  rectified  spirit;  (3)  rectified  spirit  as  recommended  in 
the  British  Pharmacopoeia  ;  (4)  stronger  rectified  spirit ;  (5)  a  mix- 
tare  of  equal  parts  of  absolute  alcohol  aud  rectified  spirit ;  (6)  absolute 
alcohol.  The  table  given  below  shows  the  specific  gravities  of  these 
menstrua,  and  the  results  of  the  analysis,  &c.,  of  the  tincture : — 
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— 

From  these  results,  it  is  evident  tliat  the  rectified  spirit  of  the 
Pliarmacopoeia,  and  alcohols  of  greater  strength,  are  unsuitable  as 
menstrua  for  the  extraction  of  nux- vomica ;  the  reason  is  that  the 
strong  spirit  hardens  the  cell- walls, by  coagulating  albumin  and  absorb- 
ing water,  and  therefore  impedes  osmotic  action,  whereas  dilute 
spirit  softens  the  cell-walls,  causing  them  to  swell  up,  promotes 
osmose,  and  consequently  solution.  The  best  menstruum  is  No.  2 
spirit  (sp.  gr.  0-882).  D.  A.  L. 

Purgative  Principle  of  Croton-oil.  By  H.  Sexier  {Pliarm.  J. 
[o],  14,  446). — By  means  of  alcohol,  commercial  croton-oil  may  be 
separated  into  two  portions,  one  soluble,  the  other  insoluble  in  this 
medium  (this  vol.,  p.  909)  ;  the  former  contains  the  ve.sicating  prin- 
ciple, whilst  the  latter  is  non-vesicating,  and  constitutes  the  purgative 
principle  which  may  be  obtained,  therefore,  by  simply  washing  croton- 
oil  with  alcohol  until  nothing  more  is  dissolved.  It  is  administered 
in  the  form  of  pills  with  extract  of  hyoscyaraus.  In  doses  equivalent 
to  the  non-vesicating  oil  in  -^j^  minim  of  ordinary  croton-oil,  it  gives 
rise  to  slight  nausea,  uncomfortable  sensation,  but  no  appreciable 
effect ;  in  doses  equivalent  to  the  amount  of  this  oil  in  a  half  minim 
of  ordinary  croton-oil  it  acts  as  a  very  powerful  purgative.  The 
vesicating  principle  irritates  the  alimentary  canal,  gives  rise  to 
nausea,  but  does  not  purge.  D.  A.  L. 

Spontaneous  Decomposition  of  "  Explosive  Gelatin."  By 
C.  E.  McxKOE  (Cheni.  News,  49,  259). — A  sample  of  camphorated 
explosive  gelatin  was  wrapped  in  paraffin-paper,  and  this  parcel  in 
light  brown  paper.  After  some  time,  more  than  a  year,  the  volume 
had  diminished  considerably,  nitrous  fumes  were  evolved,  and  had 
attacked  the  paper,  whilst  clusters  of  fine  crystals  were  found  on  the 
outside  of  the  paper.  The  mass  was  friable,  and  after  a  short  immer- 
sion in  water  disintegrated;  and  the  camphor  odour,  which  was  quite 
strong  up  to  this  stage,  soon  disappeared.  The  water  was  straw  coloured, 
gave  a  .strongly  acid  reaction,  contained  traces  of  nitrous  (but  no 
nitric)  acid  along  with  oxalic  acid,  and  a  sugar-like  sub.stance  giving 
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glucose  reaction  with  Feliliag's  solution.  The  paraffin  remained  tin- 
changed,  but  neither  glycerol,  nitroglycerol,  nor  gun-cotton  could  be 
detected.  D.  A.  L. 

Experiments    with    Compressed     Gun-cotton.       By  W.   v. 

FoRSTEK  {Bingl.  'polyt.  J.,  251,  371 — 373). — In  replying  to  a  criticism 
by  0.  Guttmann,  the  author  states  that  he  is  able  to  determine  how 
far  his  experiments  in  which  the  explosion  took  place  in  an  open 
space  are  of  use  as  a  basis  of  inferring  what  took  place  in  a  confined 
space.  He  is  of  opinion  that  the  expei'iments  hitherto  made  and  the 
tiieories  hitherto  advanced,  do  not  fully  explain  this  point,  and  although 
his  experiments  do  not  completely  develop  the  theory  of  explosion,  they 
establish  additional  principles.  His  process  for  rendering  gun-cotton 
and  gun-cotton  cartridges  waterproof  is  effective,  inasmuch  as  gun- 
cotton  which  has  hitherto  been  considered  insoluble  is  dissolved,  and 
forms  the  coating  of  the  substance  itself.  He  is  aware  that  points  of 
entrance  are  left  open  to  the  water,  and  to  make  the  surfaces  perfectly 
impervious  to  water  he  varnishes  the  pieces  of  gun-cotton  after  treat- 
ment, with  acetic  ether.  In  regard  to  the  spontaneous  decomposition 
of  gun-cotton,  the  author  states  that  gun-cotton  even  when  badly 
prepared  under  ordinary  conditions,  will  not  decompose  with  produc- 
tion of  fire  or  even  explosion.  D.  B. 

Three  Processes  for  Obtaining  the  Albuminoid  Matter  from 
Potato  Waste.  By  W.  Kette  {Bied.  Centr.,  1884,  172— 174).— A 
considerable  amount  of  albuminoid  matter  is  contained  in  the  liquid 
from  which  the  potato-starch  has  separated ;  to  recover  this,  and  to 
use  it  as  fodder,  12  to  14  litres  of  sulphuric  acid  is  added  to  45,000 
litres  of  liquid,  or  4  litres  sodium  silicate  solution  mixed  with  12  litres 
sulphuric  acid,  or  else  acid  dextrin  solution  ;  this  is  prepared  from  the 
waste  pulp  in  the  cylinders,  102  litres  of  this  pulp  (which  con- 
tain about  6  kilos,  starch)  are  mixed  with  9  litres  acid  and  34  litres 
water,  and  the  whole  is  heated  with  steam  in  a  large  vessel.  The 
author  proceeds  with  the  description  of  the  apparatus  employed,  and 
states  that  the  precipitate  so  obtained,  after  neutralisation  with  soda, 
may  be  given  to  cattle,  and  although  it  contains  sodium  sulphate,  no 
unpleasant  effects  have  been  observed.  When  dried,  the  mass  con- 
tains over  40  per  cent,  of  albuminoids,  and  about  0'4  per  cent.  fat. 

E.  W.  P. 
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A  Mercury  Galvanometer.  By  J.  Carpentier  (Compf.  rend., 
98,  137G — 1377). — In  1881  the  author  made  experiments  similar  to 
those  described  by  Lippmann  (this  vol.,  p.  881),  and  constructed  a 
galvanometer  on  the  same  principle.  C.  H.  13. 

A  Mercurial  Electrodynamometer.  By  G.  Lippmann  (CompL 
rrnd.,  98,  1534 — 1535). — A  small  parallelopipedal  chamber,  filled 
with  mercury  and  communicating  laterally  with  the  two  branches  of 
a  manometer,  is  supported  in  the  centre  of  a  bobbin  of  copper  wire. 
The  current  passes  through  the  wire  and  then  through  the  mercury, 
and  the  manometer  shows  a  permanent  deviation  due  to  the  electi'o- 
dynamic  action  exerted  on  the  mercury  by  the  remainder  of  the 
circuit.  The  deviation  is  strictly  proportional  to  the  square  of  the 
intensity  of  the  current,  and  the  apparatus  can  be  used  to  measure 
alternating  currents.  All  the  parts  of  the  apparatus  are  rigid  and 
immoveable  with  the  exception  of  the  mercury,  and  even  in  this  latter 
case  the  points  at  which  the  current  enters  and  leaves  the  mercury 
have  an  invariable  position  with  respect  to  the  rest  of  the  apparatus. 
In  consequence  of  this  rigidity,  the  form  and  sensibility  of  the  appa- 
ratus remain  perfectly  constant. 

This  instrument  can  be  constructed  to  measure  currents  in  absolute 
measure,  for  the  pressure  p  indicated  by  the  manometer  is  connected 
with  the  intensity  I  by  the  formula 

C   T 

^         E    ■ 

where  E  is  the  thickness  of  the  layer  of  mercury  and  C  is  the  intensity 
of  the  magnetic  field  produced  at  the  centre  of  the  bobbin  by  a 
current  of  unit  intensity.  The  former  is  measured  directly ;  the 
latter  is  deduced  from  the  dimensions  of  the  bobbin  and  increases 
indefinitely  with  the  number  of  turns  of  the  copper  wire.  In  the 
mercurial  galvanometer  (this  vol.,  p.  881)  both  the  numerator  and 

XT 

denominator  in  the  expression  ^  have  a  maximum  limit.  The  author 
criticises  Carpcntier's  note  (preceding  Abstract).  C.   H.   B. 

Heat  liberated  by  the  Compression  of  Solid  Bodies.  By 
VV.  Sl'liiN.;  (Jir,:,  17,  1215— 1217J.— Janiiettaz  states  {J!rr.,  17,  \iS) 
that  a  block  of  bell-metal  subjected  to  a  pressure  of  60UU  atmospheres 
showed  signs  of  melting  on  its  surface,  and  inferred  from  this  that  a 
considerable  liberation  of  heat  had  been  caused  by  the  pressure. 
Spring  has  subjected  acephorone  (m.  p.  28')  and  also  azoxy- 
benzene  (m.  p.  36°)  to  a  pressure  of  70uO  atmosphei'es,  but  in  neither 
case  has  the  least  sign  of  fusion  been  apparent.      In  order  to  prove 
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that  no  local  heating  takes  place,  he  substituted  gunpowder  for  these 
substances,  so  that  any  local  heating  would  cause  the  ignition  of  the 
whole  mass  :  no  ignition  took  place.  The  author  believes  the  effect 
observed  by  Jannettaz  to  be  due  to  friction.  In  Jannettaz's  experi- 
ments, the  metal  was  pressed  between  two  plates,  so  that  lateral 
motion  (with  friction)  was  possible ;  whereas  Spring's  experiments 
w^ere  conducted  with  a  closed  pressure  chamber,  thus  preventing  any 
lateral  movement.  L.  T.  T. 

Relation  between  Molecular  Weight  and  Velocity  of  Eva- 
poration of  Liquids.  By  C.  Schall  (Il'r.,  17,  1044—1058). — In  a 
former  paper  (this  vol.,  p.  5'51)  the  author  states  that  the  time  of 
evaporation  of  equal  weights  of  liquids,  each  heated  in  its  own  vapour, 
is  inversely  proportional  to  their  molecular  weights  ;  or  that  quan- 
tities by  weight  of  different  liquids  proportional  to  their  molecular 
weight,  when  heated  in  their  own  vapours,  evaporate  equally  quickly; 
or  lastly,  that  equal  weights  of  two  substances,  when  heated  in  their 
own  vapours,  evolve  quantities  of  vapour  which,  when  sufficiently 
heated,  occupy,  according  to  Avogadro's  law,  equal  spaces  in  equal 
times.  A  complete  description  of  the  complicated  apparatus,  by 
means  of  which  these  propositions  were  proved,  is  given  in  this 
paper,  and  also  an  account  of  a  large  number  of  estimations.  Eleven 
substances  have  been  tried,  and  if  the  time  of  evaporation  of  benzene 
be  taken  at  1,  the  time  of  evaporation  of  equal  volumes  of  vapour 
(which  represents  quantities  in  proportion  to  the  molecular  weight) 
is  as  follows  : — 

Sulphide  of  carbon   =  I'OO         Tetrachloride  of  carbon   =  0'945 

Ether    =  0-99         Ethyl  acetate =  0-98 

Ethyl  bromide =  0-97         Acetone    =  0-99 

Chloroform =  0-94  l\Iethyl  alcohol    =1-00 

Ethyl  iodide =  0-98         Water =  l-QO 

A.  B. 

Dependence  of  Boiling  Point  on  Pressure.  Bv  G.  W.  A. 
Kahlraum  {Tier.,  17,  1245—1262;  and  1263— 1272).— These  papers 
are  in  continuation  of  the  author's  earlier  communication  on  this 
subject  (this  vol.,  141),  and  give  the  results  of  the  careful  examination 
of  about  50  compounds.  The  influence  on  the  resultant  numbers  due 
to  error  of  experiment  is  believed  not  to  exceed  O'OOl  in  the  case 
of  the  specific  remission,*  and  1'5°  in  the  case  of  boiling  points. 

A  comparison  of  the  results  obtained  leads  to  the  general  law  that 
at  0  mm.,  '*  the  specific  remission  and  also  the  reduction  in  boiling 
point  vary  in  direct  propoi'tion  to  the  boiling  point;"  or,  in  other 
words,  the  specific  remission  and  reduction  in  boiling  point  in 
homologous  compounds  vary  with  the  introduction  of  CH2  in  a 
manner  similar  to  that  in  which  the  boiling  point  varies.  This  law 
has  a  special  interest,  as  likely  to  be  of  service  in  determining  the  con- 
stitution of  a  substance  and  the  size   of  its  molecules.      For — as  the 

*  Specific  remission  (sp.  r.)  is  the  relation  of  the  reduction  in  boiling  point  tc 
the  I'eduction  in  pressure. 
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oliange  of  boiling  point  is  caused  bj  the  reduction  in  pressure — the 
different  reduction  in  boiling-  point  of  various  compounds  for  the 
same  reduction  of  pressure  shows  that  the  pressure  on  each  molecule 
of  one  liquid,  caused  by  the  pressure  of  the  air,  is  different  from  that 
on  each  molecule  of  another  liquid.  But  since  the  absolute  reduction 
in  pressure  is  the  same  in  both  cases,  the  different  reduction  in  boiling 
point  would  appear  to  be  due  to  the  different  size  of  the  single  mole- 
cules in  the  two  liquids ;  and  therefore  the  difference  in  the  reduction 
of  temperature  for  the  same  reduction  of  pressure  would  be  a  measure 
of  the  relative  size  of  the  molecules. 

In  homologous  series,  the  average  numerical  results  obtained  are, 
that  a  variation  in  composition  of  CH2  causes  a  variation  in  specific 
remission  of  0"01,  and  in  the  reduction  of  boiling  point  of  7-6°  for 
0  mm.  pressure.  These  numbers  agree  with  the  observations  in 
17  cases,  bvit  disagree  in  3  cases,  but  the  author  is  not  prepared  at 
present  to  regard  these  numbers  as  having  more  than  a  subordinate 
signification. 

Attention  is  called  to  the  fact  that  the  difference  in  boiling  point 
between  various  substances  is  less  at  a  low  pressure  tlian  at  the  ordi- 
nary pressure  of  the  air.  The  reputed  fact  that  different  substances 
are  more  easily  separated  by  fractional  distillation  under  low  than 
under  ordinary  pressures,  cannot  have  its  origin  in  the  boiling  points 
lying  further  apart  in  the  former  than  in  the  latter  case ;  but,  if 
really  a  fact,  must  be  due  to  some  entirely  different  cause. 

In  the  numbers  obtained  certain  regularities  are,  as  already  said, 
to  be  observed,  but  still  there  are  many  irregularities.  And  this  was 
to  be  expected,  for  we  may  express  the  equation  for  the  boiling  point 
of  a  substance  as 

S  =  C+A  +  D  +  0  +  H-fZ, 

where  C  is  the  cohesion,  A  the  adhesion,  D  the  pressure  of  air  and 
vapour,  0  the  surface  tension,  H  the  pressure  of  liquid  on  itself,  and  Z 
the  increase  of  cohesion  caused  by  D,  0,  and  H.  In  every  case, 
boiling  will  commence  when  the  heat  given  to  the  liquid  exceeds  the 
value  of  S.  In  the  present  case,  therefore,  it  is  only  one  of  the  elements 
determining  the  boiling  point  which  has  been  eliminated,  and  that  the 
simplest  one.  It  is  thus  clear  that  most,  if  not  all,  the  irregularities 
to  be  observed  at  ordinary  pressures  will  still  be  obseiwed  at  0  mm.  pres- 
sure, and  many  perhaps  in  a  more  marked  degree.  Probably  the  most 
important  of  the  elements  of  the  above  equatiim  beyond  D  are  C  and  A. 
The  results  obtained  by  other  investigators  show  that  adhesion  docs 
influence  the  boiling  point,  and  that  it  varies  with  the  material  com- 
posing the  boiling  vessel ;  but  little  is  at  present  known  as  to  the  extent 
of  such  influence.  It  would  however  appear  that  it  is  the  cohesion  of 
the  liquid  which  chiefly  determines  the  boiling  point  when  the  pressure 
is  removed,  and  tends  to  hinder  the  change  of  aggregation  from  the 
liquid  to  the  gaseous  state. 

A  generally  accepted  definition  of  boiling  point  is  "  the  temperature 
at  which  the  vapour  tension  of  the  liquitl  is  sufficient  to  counter- 
balance the  pressure  of  the  air."  But  the  author  shows  that  tliis 
definition  of  boiling  point  is  quite  wrong,  as  the  effect  of  cohesion  in 
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hindering  cliange  of  aggregation  is  entirely  omitted.  The  tension  of 
tlie  molecules  given  oii"  from  the  surface  of  a  liquid  is  sufficient  to 
.counterbalance  the  pressure  of  the  air,  at  a  tempei'ature  decidedly 
below  that  necessary  for  entirely  overcoming  the  cohesion.  This  is 
shown  to  be  experimentally  true  by  a  comparison  of  the  author's 
numbers  with  those  of  Laudolt.  Laudolt  determined  the  vapour 
tension  ;  the  author  the  actual  boiling  point ;  and  in  each  case  his 
numbers  were  higher,  in  many  cases  very  considerably  higher,  than 
those  obtained  by  Landolt.  The  author  defines  as  boiling  point  "  the 
temperature  of  the  vapour  of  a  liquid  in  motion  at  which  ail  its  mole- 
cules pass  from  the  liquid  to  the  gaseous  state  without  change  of 
pressure."  L-  T,  T. 

Dissociation  of  Salts  containing  Water  and  Relation  of 
the  Dissociation  to  the  Molecular  Volume  of  the  Combined 
Water.  By  W.  Muller-Erzbach  (Ber.,  17,  1417— 1421).— In  these 
experiments,  the  vapoiir-tension  of  the  water  in  the  salt  is  compared 
with  that  of  pure  water ;  the  ratio  of  these  tensions  gives  a  measure 
of  the  energy  with  which  the  water  is  held  in  combination  in  the  salt. 
In  many  cases  the  tension  diminishes  after  a  portion  of  the  water  is 
lost,  e.g.,  sodium  phosphate,  N'a.P04  +  I2H3O,  tension  ratio  at  17°  = 
0-67 ;  after  loss  of  25  per  cent,  of  water,  tension  ratio  at  16"^  =  0"30. 
The  vapour-tension  appears  to  decrease  with  a  decreased  molecular 
volume  for  the  water  in  the  salt :  for  instance,  with  three  salts  con- 
taining 10  molecules  of  water  of  crystallisation  : — Na^jSOi  +  IUH2O, 
niol.  vol.  of  water  =  16-7,  tension  ratio  =  0-78;  NazCO^  -f-  lOH.O, 
mol.  vol.  of  water  =  15-2,  tension  ratio  =  0'G7  ;  Na2B407  +  IOH2O, 
mol.  vol.  of  water  =  14-8  to  13-2,  tension  ratio  =  0-28.         A.  J.  G. 

General  Law  of  Freezing  of  Solvents,  and  Deductions 
therefrom.  By  F.  M.  Raoult  (Ann.  Ghim.  Phys.  [6],  2,  G6— 125). 
— In  this  extensive  memoir  are  collected  together  the  results  obtained 
in  an  investigation  on  the  lowering  of  the  freezing  point  of  liquids  by 
the  solution  in  them  of  various  substances ;  the  sources  of  experi- 
mental error  are  also  discussed,  and  deductions  drawn  from  the 
results  as  to  the  determination  of  molecular  weights,  and  the  sub- 
division of  a  base  between  two  acids  (comp.  Abstr.,  1880,  523 ;  1882, 
1260;  1883,  7,278,  952). 

Part  I.  Experimental. — If  A  represent  the  coefficient  of  loivering, 
i.e.,  the  lowering  of  freezing  point  produced  by  1  gram  of  substance 
dissolved  in  100  grams  of  solvent,  M  the  molecular  weight  of  sub- 
stance dissolved,  and  T  the  molecular  lowering  of  freezing  point,  i.e., 
the  lowering  of  freezing  point  produced  by  the  solution  of  1  molecule 
of  substance  dissolved,  then  MA  =  T.  Practically  it  is  found  ad- 
visable to  experiment  with  very  dilute  solutions  in  order  to  avoid  errors 
arising  from  arbitrary  evaluations  of  the  water  of  crystallisation  or  com- 
bination of  the  substance  dissolved.  The  solvents  employed  wei'e  water, 
benzene,  nitrobenzene,  ethylene  dibromide,  acetic  and  formic  acids. 
Tlie  method  of  experiment  consisted,  in  outline,  of  determining  the 
freezing  point  of  the  solvent  with  and  without  the  substance  dissolved 
within  a  short  interval  of  time.     If  P  be  the  weight  of  the  solvent, 


1 


GENERAL  AND  PHYSICAL  CHEMISTRY.  9")3 

P'  that  of  the  substance  dissolved,  K  the  lowering  of  the  freeziii"- 

P 
point,  then  the  coefficient  A  =  K— ; — .  The  Hquid  is  cooled,  while 

constantly  stirred,  to  about  ^°  below  the  freezing  point.  The  thermo- 
meter quickly  rises,  and  then  remains  stationary  at  a  certain  point 
for  a  short  time.  This  point  is  taken  to  be  the  freezing  point.  The 
magnitude  of  errors  due  to  reading  the  thermometer  scale,  radiation, 
incomplete  immersion  of  the  stem  of  the  thermometer,  displacement 
of  zero  point,  and  alteration  in  the  liquid  during  the  experiments,  are 
fully  discussed.  The  conditions  necessary  in  oider  to  obtain  com- 
parable results  are  also  carefully  examined. 

The  conclusions  arrived  at,  illustrated  by  a  selection  of  examples  in 
the  memoir,  are  given  below. 

(1.)  All  substances,  solid,  liquid,  or  gaseous,  when  dissolved  in  a 
liquid  which  can  be  solidified,  lower  the  point  of  soliditicatiun. 

(2.)  In  the  case  of  the  solvents  examined,  the  molecular  lowering 
of  freezing  point,  due  to  the  solution  of  different  substances,  approxi- 
mates to  one  of  two  values,  one  of  which  is  double  the  other  ;  these 
vary  with  the  nature  of  the  solvent. 

These  mean  values  are  117  and  58  for  ethylene  dibromide,  72  and 
36  for  introbenzene,  49  and  24  for  benzene,  39  and  18  for  acetic  acid, 
28  and  14  for  formic  acid,  47 — 37  and  IS'o  for  water.  The  higher  (f 
each  of  these  pairs  of  values  is  the  more  common,  and  is  designated 
by  the  author  the  normal  value,  and  the  lower  the  abnormal  value. 


Examples. 

Molecular 

Molecular 

CoefBcient 

coeflicient 

Solvent. 

Substance  dissolved. 

weight. 

A. 

T  =  M  A. 

Acetic 

acid 

Methyl  iodide.  .  .  . 

142 

0-273 

38-81 

>j 

5? 

Naphthalene  .... 

128 

0-306 

39-2  K 

jj 

5» 

Formic  acid     .... 

46 

0-793 

36-5  J 

5? 

»5 

Sulphuric  acid    .  . 

98 

0-189 

18-6  1 

T> 

)) 

Hydrochloric  acid 

36-5 

0-471 

17-2  1 

Benzene 

^Methyl  iodide.  .  .  . 

142 

0-335 

50-41 

>> 

Naphthalene  .... 

11^8 

0-3;a 

50-0  > 

»> 

Ethyl  formate    .  . 

74 

0-666 

49-3  1 

>> 

Methyl  alcohol  .  . 

32 

0-791 

25-3 1 

>> 

Formic  acid    .... 

46 

0-504 

23-2  / 

Water 

Hydrochloric  acid 

36-5 

1-071 

391 

j> 

Ammonium      sul-~^ 
phate,  potassium 

ehromate,       sul-  y 

— 

— 

38-0 

phate  and  carbo- 

nate   

These  results  will  serve  as  a  means  for  fixing  the  molecular  weight 
of  a  substance,  for  if  A  is  determined  experimentally,  then  in  the  case 
of  water  T  =  38  divided  by  A  will  give  the  molecular  weight. 

It  is  further  shown  that  in  a  constant  weight  of  a  given  solvent, 
every  molecule,  of  whatever  nature   it  may    be,  produces   the  same 
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lowering  of  freezing  point.  For  example,  if  the  higher  of  the  two 
values  for  T  given  above  are  divided  bj  M,  the  molecnlar  weight  of 
the  solvent,  then  the  quotients  are,  with  the  exception  of  water, 
practically  equal. 


Solvent. 
Water 

Molecular 
weight  M. 

18 

Maximum 
value  for  T. 

47 

29 

39 

50 

73 
110 

M--T. 
261 

Formic  acid    . .  . 

Acetic  acid 

Benzene 

. ..       46 
60 
78 

0-63 
0-65 
0-64 

Nitrobenzene 123 

Ethylene    dibromide     188 

0-59 
0-63 

It  would  appear  that  the  molecule  of  liquid  water  does  not  consist 
of  isolated  chemical  molecules  of  the  simple  formula  HoO,  but  probably 
of  four  such  molecules  combined  or  condensed  together.  From  the 
results  in  the  tabic  above,  the  general  law  of  the  freezing  of  solvents 
may  be  enunciated  as  follows  : — 

(1.)  If  a  molecule  of  any  hind  be  dissolved  iii,  100  molecules  of  a 
liquid  of  a  different  hind,  there  is  produced  a  loivering  of  freezing  point 
of  the  solvent  approximately  equal  to  63.  Consequently  the  lowering  of 
freezing  point  of  a  dilute  solution  is  approximately  equal  to  the  product 
obtained  btj  multiplying  63  by  the  ratio  existing  between  the  number  of 
■molecules  dissolved  and  the  m,olecules  of  the  solvent. 

Part  II.  Deductions. — It  is  remarkable  that  the  acids,  as  regards 
the  effect  produced  by  them  on  the  lowering  of  the  freezing  point  of 
water,  are  separable  into  two  groups ;  the  value  for  T  of  members  of 
one  group  is  approximately  40,  of  the  other  20.  The  members  of  the 
former  group  are  powerful  acids,  whilst  those  of  the  latter  are  the  weaker 
acids.  It  is  here  shown  that  equivalents  of  the  acids  of  the  first  group 
displace  almost  completely  equivalents  of  the  acids  of  the  second  group 
from  their  combinations  with  bases.  To  illustrate  this  proposition, 
examples  are  given,  such  as  the  action  of  hydrochloric  acid  on  neutral 
sodium  sulphite,  nitric  acid  on  sodium  iodate,  sulphuric  acid  on 
sodium  arsenite,  hydrochloric  acid  on  potassium  arsenate,  the  first  of 
which  may  be  taken  in  order  to  show  the  method  used. 

If  by  X  be  denoted  the  fraction  of  the  molecule  of  sulphurous  acid 
liberated  by  the  action  of  2  molecules  of  hydrochloric  acid  on  1  mole- 
cule of  sodium  sulphite,  then  at  the  end  of  the  change  the  composition 
of  the  mixture  may  be  represented  by  the  formula — 

a<2NaCl  +  H^SOa)  +  (I  -  .T)(NaHS03  +  HCl  +  NaCl). 

The  lowering  of  freezing  point  due  to  each  of  the  components  of 
the  above  formula  is  as  follows  :  — 

A.  1  molecule  NaCl  in  2  litres  water 1'7 

B.  1         „        H,SO,  „         „     0  955 

C.  1         „         NaHSOs       „         „     1-62 

L).  1  „         HCl  in  2  litres  water 1-835 

E.  1         „         Na,S03        „         „      2-105 

The  liquid  obtained  by  mixing  solution   D  with  half  E  causes  a 
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lowering  of  freezing  point  of  1  "472,  or  referred  to  the  same  standard 
of  2  litres  =  1472  x  3  =  4416;  hence 

.t(2  +  1-7  +  0-955)  +  {I  -  x)  (1-62  +  1-835  +  1-7)  =  4-41G 
or  .r  =  0-958. 

i.e.,  ToVo  of  the  sulphurous  acid  are  liberated  by  the  action  of  the 
hydrochloric  acid.  The  results  in  this  memoir  are  in  accordance  with 
those  obtained  by  Berthelot  in  his  thermochemical  investio-ations,  and 
point  to  a  correlation  between  the  lowering  of  the  freezing  point  and 
the  chemical  energy  of  the  acids.  Similarly  it  is  shown  that  the 
bases  can  be  separated  into  two  groups.  The  value  for  T  of  members 
of  one  group  varies  between  33  and  48,  mean  39,  and  for  the  other 
group  the  value  varies  from  16  to  20,  mean  19.  Included  in  the  first 
group  are  the  hydroxides  of  the  metals  of  the  alkali  and  alkaline 
earth  gronps,  together  with  those  of  tetramethyl-  and  trimethylethyl- 
ammoninm,  while  in  the  second  group  are  the  organic  bases,  together 
with  ammonia.  As  in  the  case  of  the  acids,  so  also  it  is  shown  that 
the  members  of  the  first  group  completely  eliminate  the  members 
of  the  second  group  fropi  their  combination  with  acids.  The  results 
are  strictly  in  accordance  with  the  observations  of  Berthelot,  that 
ammonia  and  aniline  are  completely  displaced  by  soda,  and  with 
those  of  Menschutkin,  that  ammonia  and  the  organic  bases  are  dis- 
placed by  soda  in  alcoholic  solution. 

Examples  are  given  to  illustrate  the  action  of  the  hydroxides  of 
barium  and  rubidium  on  ammonium  chloride,  and  of  trimethylethyl- 
ammonium  hydroxide  on  ammonium  iodide.  There  is  thus  a  similar 
correlation  to  that  observed  in  the  case  of  acids  between  the  lowering- 
of  the  fi-eeziug  point  and  the  chemical  energy  of  the  bases. 

In  conclusion,  the  author  traces  out  an  analogy  existing  between 
the  phenomenon  of  the  lowering  of  the  freezing  point  and  that  of 
the  heat  of  dilutions  of  the  acids  and  bases.  This  ma^^  be  stated 
generally  thus:  those  acids  and  bases  which  low^er  the  freezing  point 
of  the  solvent  to  the  greater  degree  possess  the  greater  affinity  for 
that  solvent.  It  is  proposed  to  illustrate  this  analogy  in  a  futm-e 
memoir.  V.  H.  V. 

Displacement  of  Chlorine  by  Bromine,  and  Reactions 
accompanied  by  the  Absorption  of  Heat.  Ey  A.  1'otilitzin 
{Ber.,  17,  loU8 — 1324). — The  author  has  previously  shown  (Abstr., 
1882,  457)  that  the  displacement  of  chlorine  in  metallic  chlorides  by 
bi'omine   takes    place   according   to    a   simple   rule,  which    may    be 

expressed    by  the  equation  =  Const.,  where  A   is  the  atomic 

•weight  of  the  metal,  B  the  percentage  of  chlorine  displaced,  and  E 
the  valency  of  the  metal.  The  correctness  of  this  equation  has  been 
conBrmed  by  the  results  of  the  examination  by  the  author  of  the 
action  of  bromine  on  the  chlorides  of  14  metals,  whose  valency  varied 
between  1  and  6,  and  atomic  weights  between  7  and  207.  Amongst 
these  were  cobalt  and  nickel,  which,  having  equal  valencies  and 
Rtoraic  weights,  formed  good  examples  to  test  the  correctness  of  the 
law. 
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The  author  disputes  the  soundness  of  the  arguments  used  bv  Ber- 
thelot  (Abstr.,  1883,  8)  to  show  tliat  tliis  displacement  of  chlorine  by 
bromine  may  be  fully  explained  according  to  his  ^^ principe  du  travail 
maximum,''  and  denies  the  possibility  of  the  existence,  under  the  con- 
ditions of  the  experiments,  of  the  perbromides  and  bromine  chloride, 
the  formation  of  which  Berthelot  assumes.  The  author  considers  that 
this  reaction  must  be  classed  amongst  those  reactions  which  take  place 
at  certain  temperatures,  notwithstanding  that  they  are  accompanied 
with  an  absorption  of  heat,  and  that  the  work  of  chemical  change  in 
these  cases  is  completed  at  the  expense  of  the  heat  of  the  surrounding 
medium.  He  believes  that  the  real  cause  of  the  reaction  must  be 
sought  in  intramolecular  conditions,  and  is  probably  due  to  the  vary- 
ing velocity  of  the  molecules,  in  accordance  with  Clausius'  generally 
received  theory. 

The  author  has  repeated  the  experiments  -with  silver,  potassium,  and 
sodium  chlorides  at  ordinary  temperatures,  and  is  unable  to  confirm 
Berthelot's  results.  He  finds  that  there  is  a  very  slight  displacement 
of  chlorine  in  silver  chloride  (about  0"8  per  cent,  after  six  days' 
treatment),  that  with  potassium  chloride  the  displacement  is  much 
less  (less  than  O'l  per  cent.),  and  with  sodium  chloride  is  scarcely 
perceptible.  L.  T.  T. 

Vapour- density  Apparatus.  By  V.  Meyer  (Ber.,  17,  1334— 
1335). — The  author  disputes  the  advantages  (except  perhaps  in  special 
cases)  claimed  by  Schwarz  (Abstr.,  1883,  899)  for  his  moditication  of 
the  author's  apparatus.  In  such  an  apparatus,  the  neck  should  be  as 
small  (to  hinder  diffusion),  the  gas  space  as  large  as  possible.  The 
unheated  portion  should  be  small,  and  the  vertical  position  of  the 
apparatus  is  to  be  preferred  so  as  to  minimize  diffusion.  Finally,  it 
is  important  to  have  a  constant  temperature,  and  for  easily  decom- 
posible  substances  it  is  advantageous  to  know  that  temperature. 
The  author  contends  that  these  conditions  are  not  so  completely 
fulfilled  in  Schwarz's  apparatus  as  in  his  own.  L.  T.  T. 

Specific  Volume  of  some  Double  Chlorides.  By  R.  Romanis 
(Chem.  News,  49,  273). — The  author  has  observed  that  a  great  con- 
traction takes  place  in  the  specific  volumes  of  some  anhydrous  double 
chlorides.  For  example,  the  sp.  vol.  of  ammonium  platinochloride, 
(NH4)oPtCl6,  is  148,  and  that  of  PtCU  being  1147,  and  of  2(NH4)C1 
71 '32,  there  is  a  contraction  equal  to  38.  A  similar  contraction  is 
observed  with  the  platinochlorides  of  zinc,  cobalt,  nickel,  &c.,  whilst 
the  contraction  in  the  case  of  potassium  platinochloi'ide  amounts  to 
54'5.  The  staunochlorides  behave  in  a  similar  manner,  e.g.,  potassium 
stannochloride,  KoSnClg,  sp.  gr.  is  2'948,  and  sp.  vol.  138'6,  the  con- 
traction being  52"5  ;  ammonium  stannochloride,  (NH4)oSnCl6,  sp.  gr. 
=  2'511  and  sp.  vol.  146"1,  contraction  =  39'8.  On  the  other  hand, 
combinations  of  PtCb,  ZnCU,  and  SnCU  exhibit  an  expansion,  e.g., 
(NH4)^PtUl4,  sn.  gr.  =  2"84,  sp.  vol.  =  132,  and  sum  of  sp.  vols,  of 
PtCl2  and  2NH4CI  =  116-8;  (NH4)2ZnCl4,  sp.  gr.  =  177,  sp.  vol.  = 
137,  expansion  =  17.  Sp.  vol.  of  KjSnCU  =  13G*6.  As  an  example 
of  a  trichloride,  K3S6Cl6,2HoO,  sp.  gr.  =  2-42,  sp.  vol.  =  200-8. 

D.  A.  L. 
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Spheroidal    State.     By  J.   Lcvmi   (Compf.  rend.,  98,   1536). 

Water  boils  at— 18°  to  — 2U°  under  a  pressure  of  1  mm.,  and  the 
temperature  of  water  in  the  spheroidal  state  under  tliia  pressure 
must  be  less  than  —18°.  lb  is  easy  to  see,  therefore,  that  the  tem- 
perature of  very  volatile  liquids  in  the  spheroidal  state  under  very  lovv 
pressures  must  be  very  low.  In  Despretz's  experiment  with  nitrous 
oxide  in  the  spheroidal  state,  under  a  pressure  of  20  mm.,  the  tem- 
perature of  the  nitrous  oxide  must  have  been  below  —200°. 

A  platinum  capsule  previously  heated  in  boiling  water  was  placed 
on  a  hot  brick,  and  13 — -15  c.c.  of  ether  poured  into  it.  A  tube  con- 
taining water  was  placed  in  the  ether,  a  receiver  placed  over  the 
whole,  and  the  pressure  reduced  to  100 — 120  mm.  The  water  froze 
in  about  one  minute.  Under  a  pressure  of  G — 7  mm.,  water  could  be 
frozen  in  alcohol,  and  at  8 — 10  mm.  mercury  can  be  frozen  in  ether. 

C.  H.  B. 

Colloids.  By  E.  Grimal-x  (Compt.  reuiL,  98,  1434—1437).— 
Schweizers  Solution. — When  the  solution  obtained  by  the  action  of 
ammonia  on  copper  turnings  is  dialysed  in  a  porous  vessel,  ammonio- 
copper  nitrite  and  the  excess  of  ammonia  pass  through,  and  after  si.'t 
or  seven  days  the  porous  vessel  contains  a  blue  solution  of  ammonio- 
cupric  oxide,  which  will  not  pass  through  the  dialyser.  This  solution 
has  properties  similar  to  those  of  other  colloids.  It  yields  a  gelatinous 
precipitate  of  cupric  hydroxide  on  the  addition  of  water,  decomposition 
being  partial  with  1 — 2  vols,  of  water,  and  complete  with  5 — 6  vols., 
and  it  is  also  precipitated  by  magnesium,  calcium,  aluminium,  and 
copper  sulphates,  and  by  dilute  acetic  acid,  but  not  by  sodium  chloride  or 
potassium  sulphate.  When  the  solution  is  heated  to  40 — 50°,  it  yields 
a  pj-ecipitate  of  cupric  hydroxide,  which  redissoives  on  cooling,  the 
action  of  heat  causing  true  dissociation.  When  a  solution  of  cellulose 
in  Schweizer's  reagent  is  dialysed,  the  liquid  left  in  the  dialyser  is  much 
less  highly  coloured  than  the  original  solution.  It  fields  a  gelatinous 
precipitate  of  cellulose  when  mixed  with  water,  but  this  precipitate 
is  dissolved  on  adding  a  few  drops  of  ammonia,  and  yields  a  perfectly 
transparent  and  but  slightly  coloured  solution.  If  dialysis  is  carried 
too  far,  the  solution  is  decomposed,  and  a  firm  deep  blue  jelly  forms 
in  the  dialyser,  and  can  be  freeil  from  mother-liquor  by  washing  with 
water.  This  jelly  consists  of  cellulose  and  cupric  oxide,  and  is  not 
soluble  as  a  whole  in  ammonia;  the  latter  dissolves  out  the  cupric 
oxide  from  it. 

Pyruvic  Ure'ides. — The  solutions  obtained  by  dissolving  in  alkalis 
the  white  powders  which  are  formed  when  crystallised  pyruvic 
ure'ides  are  heated  at  150°,  have  the  properties  of  other  colloidal  solu- 
tions, and  yield  a  precipitate  when  treated  with  a  current  of  cai-bonic 
anhydride,  but  become  limpid  again  when  treated  with  a  current  of 
air.  They  differ,  however,  from  the  colloids  of  the  animal  organism 
by  the  fact  that  they  are  not  affected  by  boiling  nitric  acid. 

Amido-aspartic  Colloid. — This  substance  is  obtained  by  heating 
aspartic  anhydride  with  urea  at  125°,  or  by  the  action  of  a  current  of 
ammonia-gas  on  aspartic  anhydride  at  150°.  Its  solution  gelatinises 
on    evaporation,    and   yields   bulky   precipitates    with   baryta-water, 
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calcium  chloride,  &c.  The  precipitate  formed  by  nitric  acid  dissolves 
on  heatinsT,  and  is  reprecipitated  on  adding  water.  Sodium  chloride 
produces  only  a  slight  precipitate  in  the  cold,  but  an  abundant  preci- 
pitate on  heating.  The  precipitate  produced  by  magnesium  sulphate 
is  dissolved  on  gently  heating,  but  is  permanently  reprecipitated  on 
boiling. 

This  colloid  readily  undergoes  hydration,  yielding  a  non-colloidal 
substance  ;  with  copper  salts  this  forms  a  derivative,  which  dissolves 
in  potash  and  produces  a  rose- violet  solution  exactly  similar  to  that 
of  the  analogous  derivatives  of  albuminoids. 

Soluble  silica  is  easily  obtained  by  boiling  8  grams  of  methyl  sili- 
cate with  200  grams  of  water  in  a  flask  provided  with  an  inverted 
condenser.  The  liquid  is  evaporated  to  three-fourths  of  its  bulk  in 
order  to  expel  methyl  alcohol,  and  the  solution  thus  obtained  contains 
2'26  per  cent,  of  anhydrous  silica.  It  is  very  stable,  and  is  not  coagu- 
lated by  the  action  of  carbonic  anhydride  even  on  heating,  but  is  pre- 
cipitated by  a  somewhat  lai'ge  quantity  of  sodium  chloride  or  potas- 
sium sulphate  at  100°.  The  properties  of  the  solution  agree  with 
those  previously  described  by  Graham.  C.  H.  B. 

Simple  Method  of  Demonstrating  Spring's  Compression 
Experiments.  By  B.  Tollens  (Ber.,  17,  662— 0(')4). — The  author 
employs  the  press  on  the  knee-joint  principle  already  described  by 
him  {Ber.,  9,  488).  His  results  in  general  confirm  those  already 
described  by  Spring.  Potato-starch  gave  a  cylinder,  in  pai't  transpa- 
rent, in  part  opaque.  In  the  transparent  parts  starch  granules  could 
no  longer  be  recognised  under  the  microscope.  A.  J.  G. 

History  of  the  Periodic  Law.  By  J.  A.  Newlands  (i>er.,  17, 
ll-i5 — 1150). — A  question  of  priority. 

Mixed  Crystallisation.     By  H.  Kopp  (Ber.,  17,  1105—1121).— 

The  author  criticises  Briigelmann's  statement  (Chem.  Centr.,  1882, 
522  ;  1888,  Nos.  30—32  ;  and  this  Journal,  Abstracts,  1888,  147—148) 
"  that  compounds  of  dissimilar  atomic  constitution  can  assume  the 
same  crystalline  form,  and  that  such  compounds  crystallise  together 
in  varying  propoi'tions." 

In  a  series  of  experiments  on  the  crystallisation  of  mixed  salts,  in 
which  small  quantities  of  the  saturated  solutions  were  allowed  to 
crystallise  on  watch-glasses  coated  with  a  thin  film  of  paraffin,  it  was 
observed  that  the  salts  of  dissimilar  constitution  crystallised  separately. 
When  a  solution  of  potassium  nitrate  with  permanganate,  chromate, 
or  dichromate  crystallises,  the  crystals  of  potassium  nitrate  which  are 
deposited  are  coloured  by  the  small  quantities  of  chromate  or  perman- 
ganate contained  in  the  cavities  in  which  these  crystals  abound. 
Potassium  chloride  and  sulphate  also  exhibit  these  cavities,  and  con- 
sequently behave  in  a  similar  manner.  The  chromate  or  permanganate 
is  only  mechanically  enclosed  in  these  crystals,  and  their  presence 
cannot  be  regarded  as  a  proof  that  these  salts  of  dissimilar  constitu- 
tion crystallise  together.  W.  C.  W. 
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Influence  of  Repeated  Compression  on  the  Amount  of  Sul- 
phides formed  by  Pressure.  By  W.  Stking  {Ber.,  17, 1:^18—1220). 
— The  author  subjected  the  mixtures  of  metals  and  sulphur  to  repeated 
compressions,  the  block  obtained  being  powdered  between  each  two 
applications  of  pressure.     The  following  results  were  obtained  : — 


Silver  sulphide     . .  . . 
Lead  ,,  .... 

r  Cuprous  sulphide* 
\  Cupric  „ 


One  com- 
pressiDn, 


4  "51  p.c. 
1-32    „ 
14-09    „ 
8-49    „ 


Two  com- 
pressions. 


12-43  p.c. 
19-34    „ 
28-20    „ 
16-95    „ 


Four  com- 
pressions. 


46  -74  p.c. 
28-08    „ 
40-08    „ 
24-02    „ 


Six  com- 
pressions. 


69  -41  p.c. 
45-54  „ 
56-89  „ 
34-60  „ 


The  mere  powdering  also  slightly  increases  the  amount  of  sulphide 
fox'med.  Time  plays  an  important  part  in  the  completion  of  the 
reaction.  A  block  of  silver  and  sulphur,  which  had  twice  been  sub- 
jected to  pressure,  and  contained  12-4o  per  cent,  silver  sulphide,  was 
re-analysed  after  an  interval  of  a  year,  and  was  then  found  to  contain 
41-63  per  cent,  of  sulphide.  These  experiments  therefore  show  that 
the  amount  of  sulphide  formed  depends  on  the  degree  of  pressure, 
the  amount  of  surface  contact  of  the  two  constituents,  and  the  time 
during  which  such  contact  lasts.  L.  T.  T. 
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Action  of  Sulphur  on  Oxides.  By  E.  Filhol  and  Sexderens 
(.7.  Fharm.  [■>],  7,  -18U — 4^2). — Sulphur  acts  on  potassium  aud 
sodium  hydroxide,  even  at  normal  temperatures,  forming  polysul- 
phide  and  thiosulphate.  When  sulphur  is  mixed  with  aqueous  solu- 
tions of  potash  or  soda,  the  chemical  action  is  invei-sely  as  the  quan- 
tity of  water  present,  and  directly  as  the  temperature.  A  solution 
containing  2U0  grams  of  sodium  oxide  in  a  litre  of  water  was  acted  on 
by  sulphur  at  the  normal  temperature ;  the  reaction  was  complete  in 
24  hours.  W  hen  the  quantity  of  sodium  oxide  was  reduced  to  4(J  grams 
per  litre,  the  reaction  commenced  after  about  20  hours,  but  was  not 
completed  after  one  month.  Heating  the  solution  at  100°  very  much 
hastened  the  reaction,  which  was  then  complete  in  a  few  hours.  A 
solution  containing  4  grams  of  sodium  oxide  per  litre  was  not  sensibly 
acted  on  by  sulphur,  even  after  many  months,  but  the  reaction  takes 
place  when  the  solution  is  heated  at  100°.  A  solution  of  sodium  oxide 
containing  04  gram  per  litre  of  water  was  not  acted  on  by  sulphur, 
either  at  oi-diuary  temperatures  or  when  heated.     These  observations 

*  The  author  is  uncertain  whether  the  copper  is  present  in  the  cupric  or  cuprous 
state,  or  m  both. 
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are  strictly  in  accordance  with,  tlie  laws  of  thermo-chemistry.  The 
calculations  in  tlie  original  paper  indicate  that  whilst  the  heat  of  com- 
bination of  sodium  oxide  in  the  solid  state  is  152  cals.,  the  heat  of 
formation  of  sodium  tetrasulphide  and  thiosulphate,  also  in  the  solid 
state,  is  224'1,  that  is  72  cals.  in  favour  of  the  second  reaction.  On 
the  other  band,  the  thermo-chemical  equivalents  of  the  same  bodies 
when  dissolved  in  water  are  232"8  cals.  in  the  first  reaction,  and 
232"9  cals.  in  the  second,  that  is,  the  two  reactions  are  thermo- 
chemically  identical.  W.  R.  D. 

Solubilities  of  Haloid  Salts.  By  A.  1^]tapd  (Cojnpt.  revd.,  98, 
1432 — 1434). — Sodium  Bromide. — The  author's  results  agree  with  those 
of  Kremers.  Between  —20°  and  -f  40°  the  solubility  is  given  by  the 
equation  S  =  40  +  0"1746f,  but  between  40°  and  50°  the  curve  changes 
in  direction,  and  from  -50"  to  150"  the  equation  is  S  =  52'3  +  0•0125^ 
The  hydrate  ]SraBr,2H>0  loses  its  water  of  crystallisation  at  50°. 
When  the  ratio  between  anhydrous  salt  and  water  in  a  saturated 
solution  is  represented  in  molecules,  numbers  are  obtained  in  the  case 
of  the  majority  of  very  soluble  salts  closely  approaching  those  given 
by  solid  hydrated  salts,  and  it  would  seem  as  if  salts  of  the  first  class 
behaved  like  fused  hydrates.  For  sodium  bromide  at  —20°,  the  ratio 
is  NaBr  :  8HoO ;  at  +  40°  NaBr :  5*5  H^O  ;  whilst  from  50—150°  the 
ratio  only  varies  from  NaBr  :  4'5  H.^0  to  NaBr:  4-3  H^O,  or  approxi- 
mately 2iSraBr  +  911,0  through  an  interval  of  100°. 

Sodium  Iodide.— From  0"  to  80"  S  =  dlS  +  0-1712f,  with  extreme 
ratios  Nal  :  5H2O,  and  Nal  :  3e:,0.  From  80—160°,  S  =  75  + 
0-0258G< ;  with  ratios  Nal  :  3H,0  and  Nal  :  2H3O.  Below  zero  the 
solubility  appears  to  diminish  very  rapidly.  According  to  Coppet 
(Ann.  Chim.  Phi/s.,  1884)  the  solubilities  of  the  hydrates  NaBr,2H20 
and  NaI,2H20  should  be  represented  by  curved  lines,  but  the  author's 
results  show  that  the  inflection  of  the  curve  near  the  point  at  which 
the  hydrates  are  dissociated  can  be  regarded  as  an  inclination  of  the 
whole  curve  towards  the  axis  x  only  when  the  curve  is  not  sufiiciently 
prolonged. 

Potassium  Chloride. — The  solution  freezes  at  about.  — 9°.  Between 
-9°  and  110°,  S  =  20-5  +  0-1445^  with  KCl  :  ISH^O  and 
KCl  :  GH^O. 

Potassium  Bromide. — According  to  Kremers,  the  curve  consists  of 
two  straight  lines,  but  according  to  Coppet  {loc.  cit.),  the  solubility 
is  represented  by  a  single  straight  line.  The  author's  results  agree 
with  those  of  Kremers  between  —12°  and  +  165°,  and  Coppet's 
numbers  are  represented  by  this  curve  with  greater  accuracy  than  by 
the  curve  which  he  himself  gives.  The  ratios  are,  at  — 12° 
KBr  :  13H.>0  ;  at  30°,  KBr  :  llHoO  ;  at  120°,  KBr  :  5H,0. 

Potassium.  Iodide. — The  author's  results  agree  with  those  of  Coppet 
between  0°  and  100°,  but  according  to  the  latter  the  curve  is  a  straight 
line  below  0°,  whilst  the  author  finds  that  it  is  inflected,  as  in  the  case 
of  the  bromide.  Between  0°  and  165°  the  equation  is  S  =  55'8  + 
0-122/,  with  ratios  at  0°,  KI  :  7HoO  ;  at  120°,  KI  :  3-7H20. 

The  curves  of  the  six  haloid  salts  already  described  are  almost 
parallel.     The  curves  of  potassium  bromide  and  iodide  show  pertur- 
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bations  strictly  comparable  with  those  observed  in  the  case  of  the 
hydrated  salts,  although  no  definite  hydrates  of  these  salts  have  been 
prepared. 

Calcium  Chloride. — Between  —18°  and  +  G"  the  proportion  of 
anhydrous  salt  in  a  solution  of  the  hydi-ate  is  given  by  the  equation 
S  =  32  +  0-21 48i;  with  extreme  ratios,  CaCU  :  13HoO  and 
CaCIz  :  10H,O.  Between  6°  and  48°  the  curve  is  modified,  whilst 
from  50°  to  170°,  an  interval  of  120°,  the  equation  is  S  =  54-5 
+  0'0755^.  The  alterations  in  the  curve  do  not  take  place  suddenly 
at  a  point,  as  in  the  case  of  sodium  sulphate.  Up  to  +  6°,  and  even 
lip  to  40°,  the  crystallisation  of  satumted  solutions  takes  place  readily, 
but  above  40° — the  melting  point  of  the  hydrate— crystallisation 
takes  place  with  difficulty,  and  the  solution  remains  supersaturated 
for  a  long  time. 

When  a  cold  saturated  solution  of  calcium  or  magnesium  chloride 
is  mixed  with  cobalt  chloride  solution,  the  latter  becomes  blue,  and  a 
solution  of  nickel  chloride  becomes  yellow,  thus  showing  that  all  the 
water  in  these  solutions  is  utilised  in  some  way,  and  that  the  solution 
even  exerts  a  dehydrating  action.  A  saturated  solution  of  zinc  chlo- 
ride has  nut  this  property.  Saturated  solutions  in  fact  undergo 
double  decomposition,  independently  of  any  definite  hydrates  which 
they  may  contain.  Barium  and  strontium  chloi'ides  are  completely 
precipitated  from  their  solutions  by  a  saturated  solution  of  hydrated 
calcium  chloride,  CaCUjGH.O.  C.  H.  B. 

Permeability  of  Silver  to  Oxygen.  By  L.  Troost  {Compt.  rend., 
98,  1427 — 142i;»). — A  silver  tube  of  10  mm.  internal  diameter,  with 
walls  1  mm.  thick,  was  heated  in  cadmium  vapour  in  an  iron  muffle, 
ju'ovided  with  an  internal  platinum  lining.  A  slow  current  of  oxygen 
was  passed  into  the  muffle,  and  the  silver  tube  was  rendered  vacuous. 
Under  these  conditions  oxygen  passes  through  the  walls  of  the  tube 
with  a  velocity  corresponding  with  1'7  litre  per  square  metre  per  hour. 
If  the  walls  of  the  tube  are  only  0"5  mm.  thick,  the  velocity  of  trans- 
fusion increases  to  383  litres  per  hour.  When  a  current  of  air  is  led 
into  the  muffle  instead  of  oxygen,  oxygen  parses  into  the  silver  tube 
free  from  any  trace  of  nitrogen,  but  the  velocity  of  transfusion  is  only 
089  litre  per  hour  if  the  walls  of  the  tube  are  I'O  mm.  thick. 

Instead  of  maintaining  a  vacuum  in  the  silver  tube,  a  current  of 
carbonic  anhydride  or  some  other  gas  may  be  led  into  it,  but  in  this 
case  the  rate  of  transfusion  is  considerably  lower.  With  a  silver  tube 
with  walls  Oo  mm.  in  thickness,  the  rate  of  transfusion  at  the  boiling 
])oint  of  cadmium  is  0'4  c.c.  per  hour  per  square  metre  for  carbonic 
anhydride;  01  c.c.  for  carbonic  oxide;  and  less  than  01  c.c.  for  nitro- 
gen. This  difference  between  the  rates  of  tran.sfusion  of  oxygen  and 
nitrogen  may  pos.sibly  be  utilised  as  a  means  of  obtaining  oxygen  from 
the  air. 

The  transfusion  of  oxygen  througli  silver  can  be  distinctly  recog- 
nised at  the  boiling  point  of  selenium.  C.  H.  B. 

Soldering  of  Aluminium.  By  Boukhouze  (Cnmpt.  rend.,  98, 
llLtOj. — Aluminium  can  be  readily  soldered  by  means  of  an  alloy  of 
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tin  and  zinc,  or  better,  of  tin,  bismuth,  and  abiniiniura.  The  best 
results  are  obtained  with  alloys  of  tin  and  aluminium.  A  good  solder 
for  articles  wliich  have  to  be  benten,  turned,  &c.,  is  composed  of 
45  parts  of  tin  and  10  parts  of  aluminium.  Softer  solders  are  obtained 
by  using  a  smaller  proportion  of  aluminium.  The  surface  of  aluminium 
requires  no  special  preparation,  but  it  is  advisable  to  give  surfaces  of 
other  metals  a  preliminary  coating  of  pure  tin.  C.  H.  B. 

Melting  Points   of  Beryllium  Chloride  and  Bromide.      By 

T.  Caknelley  (Ber.,  17,  1357 — 1360). — In  a  paper  on  the  vapour-den- 
sity of  beryllium  cbloride  by  Nilson  and  Pettersson  (this  vol.  p.  820), 
some  doubt  is  thrown  on  the  accuracy  of  the  author's  determination 
of  the  melting  point  of  beryllium  chloride,  inasmuch  as  the  vapour- 
density  of  the  chloride  could  be  determined  at  the  ordinary  pressure 
at  temperatures  100 — 150'^  lower.  The  author  has  therefore  felt  it 
necessary  to  publish  the  details  of  his  determinations  in  order  to  show 
their  correctness.  He  points  out  that  many  substances  are  known  to 
sublime  at  temperatures  considerably  below  their  melting  points. 

A  J.  G. 
Purification  of  Arseniferous  Zinc.  By  L.  L'Hote  (Compf. 
rend.,  98,  1491 — 1492). — Zinc  containing  arsenic  or  antimony  can  be 
easily  purified  by  projecting  into  the  fused  metal  1  to  1"5  per  cent,  of 
anhydrous  magnesium  chloride,  and  agitating  so  long  as  white  fumes 
are  given  oflF.  Arsenic  and  antimony  are  volatilised  as  chlorides,  and 
the  metal  is  granulated  in  the  usual  way.  C.  H.  B. 

Action  of  Copper  Chlorides  on  Metallic  Sulphides.     By  F, 

Raschig  (Ber.,  17,  (397 — G98). — The  results  given  below  were  ob- 
tained by  boiling  the  freshly-precipitated  metallic  sulphides  with 
solutions  of  cuprous  or  cupric  chloride.  The  following  sulphides, 
FeS,  CoS,  ZnS,  CdS,  PbS,  BioSj,  SnS,  and  SnSa,  when  boiled  with  a 
solution  of  cuprous  chloride  in  sodium  chloride,  yield  cuprous  sul- 
phide and  the  chlorides  of  the  respective  metals,  or  the  products  of 
their  decomposition  by  water.  When  boiled  with  a  dilute  solution  of 
cupric  chloride,  they  yield  cupric  sulphide  and  the  metallic  chloride, 
except  in  the  case  of  SnS,  when  cuprous  sulphide,  cuprous  chloi'ido, 
and  a  stannic  compound  are  obtained,  some  sulphur  being  separated 
and  some  oxidised  to  sulplmric  acid.  Mercuric  sulphide  gives  with 
cuprous  chloride  a  yellow  addition  product  of  the  formula  HgS,CuCl ; 
with  dilute  solutions  of  cupric  chloride,  it  yields  the  same  product,  ia 
addition  to  the  compound,  2HgS,HgCl2,  already  known. 

A.  J.  G. 

Cupric  Iodide.  By  M.  Traube  (Ber.,  17,  1064— 1067).— On 
adding  a  very  dilute  solution  of  potassium  iodide  to  a  dilute  solution 
of  cupric  sulphate,  the  separation  of  iodine,  with  precipitation  of 
cuprous  iodide,  takes  place  very  slowly.  A  solution  of  ^  per  cent, 
potassium  iodide,  w*lien  added  to  a  1  per  cent,  solution  of  cupric  sul- 
phate, only  produces  a  precipitate  in  10  minutes  ;  one  of  ^  per  cent, 
becomes  yellow  in  one  hour  ;  and  one  containing  ^^^  per  cent,  remains 
clear  and  colourless,  does  not  give  a  blue  coloration  with  starch 
solution,  but  gives  the  reaction  of  a  cupric  salt  with  caustic  potash 
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and  potassium  ferrocvunide.  The  author  also  finds  that  on  sufficiently- 
diluting  a  liquid  containing  a  suspended  precipitate  of  cuprous  iodide 
and  free  iodine,  in  time  the  whole  of  the  cupi-ous  iodide  is  dissolved 
and  the  clear  solution  gives  no  reaction  with  starch  solution;  and 
that  an  aqueous  solution  of  iodine  may  be  freed  from  iodine  by 
shaking  it  with  an  excess  of  cuprous  iodide,  owing  to  the  formation 
of  cupric  iodide.  This  solution  of  cupric  iodide  is  decomposed  by 
ferrous  sulphate  in  presence  of  hydrogen  peroxide  in  acid  solution, 
and  in  this  it  may  be  distinguished  from  other  metallic  iodides. 

A.  B. 

Action  of  Cupric  Sulphide  on  Potassium  Sulphide.  By  A. 
DiTTE  {Compf.  rend.,  98,  1429 — 1432). — When  freshly  precipitated 
cupric  sulphide  is  mixed  with  a  cold  concentrated  solution  of  potas- 
sium raonosulphide,  the  liquid  becomes  orange-yellow,  and  after  .some 
hours  the  precipitate  is  converted  into  a  mass  of  crystals,  partly 
quadratic  or  octagonal  plates,  deep  red  by  transmitted  light,  partly 
long  slender  needles  with  brilliant  greenish  facets.  If  the  liquid  is 
boiled,  the  cupric  sulphide  changes  almost  instantly  into  a  bulky  mass 
of  slender  needles,  with  a  bronze  colour  and  metallic  lustre.  All 
these  crystals  have  the  composition  K2S,4Cu2S.  If  the  alkaline  sul- 
phide solution  is  below  a  certain  degree  of  concentration,  the  cupric 
sulphide  is  not  altered  even  after  several  months. 

This  reaction  is  similar  to  that  already  observed  in  the  case  of  mer- 
curic sulphide,  but  the  cupric  sulphide  is  at  first  decomposed  into 
cuprous  sulphide  and  sulphur.  The  reaction  6CuS,  solid  +  K2S, 
dissolved  =  SCuoS  solid  -j-  K2S4  dissolved,  develops  approximately 
-f-  4"G  cal.,  but  the  concentration  of  the  solution  may  change  the  sign 
of  the  thermal  disturbance,  and  hence  below  a  certain  degree  of  con- 
centration the  cupric  sulphide  is  not  attacked.  That  the  cupric  sul- 
phide is  first  decomposed  in  this  manner  is  shown  by  the  fact  that 
when  it  is  brought  in  contact  with  the  colourless  solution  of  potassium 
monosulphide,  the  latter  becomes  orange-yellow  and  behaves  with 
acids  like  solutions  of  polysulphides.  The  precipitated  cupric  sul- 
phide is  not  a  mixture  of  cuprous  sulphide  and  sulphur  as  Thomson 
has  supposed,  for  when  brought  in  contact  with  an  alkaline  sulphide 
solution  too  dilute  to  convert  it  into  the  compound  K..S,4Cu3S,  the 
alkaline  sulphide  does  not  take  up  sulphur,  although  a  solution  of  the 
same  strength  readily  dissolves  free  sulphur. 

The  double  sulphide  can  also  be  obtained  in  long  needles  by 
immersing  metallic  copper  in  a  solution  of  the  alkaline  sulphide.  If 
the  liquid  is  exposed  to  air,  the  amount  of  the  double  compound 
gradually  increases,  but  if  it  is  contained  in  a  closed  vessel,  the  for- 
mation of  the  double  sulphide  ceases  after  a  time.  The  action  of  the 
alkaline  sulphide  on  the  cof)per  is  due  to  the  presence  of  oxygen,  for 
if  the  .solution  is  perfectly  free  fi'om  oxygen  and  the  latter  is  carefully 
excluded,  the  copper  is  not  attacked.  The  first  reaction  consists  in 
the  formation  of  potassium  hydroxide  and  cupi-ic  sulphide,  and  the 
latter  as  fast  as  it  is  formed  splits  up  into  cu])rous  sul]tliid('.  which 
forms  the  double  compound  KoS,4Cu2S,  and  sulphni-,  which  forms 
polysulphides.    The  reaction  K;;S  diss.  -|-  0  -|-  Cu  =  K^O  di.ss.  +  CuS 
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solid,  develops  +  62'4  cal.,  and  continues  until  all  the  oxygen  is 
used  up.  The  polvsulphide  ■svliicli  is  formed,  in  its  turn  acts  on  the 
copper  with  formation  of  the  double  sulphide  and  potassium  monosulph- 
ide,  and  at  the  end  of  the  reaction  the  solurion  is  quite  colourless. 

A  solution  of  potassium  sulphide  too  dilute  to  decompose  cupric 
sulphide  attacks  metallic  copper  in  presence  of  air  or  oxygen,  but  the 
pi'oduct  is  the  simple  sulphide  CuS.  C.  H.  B. 

Action  of  Mercuric  Sulphide  on  Potassium   Sulphide.     By 

A.  DiTTE  {Compt.  rend.,  98,  lo8U — lo82). — The  compound  KoSjSHgS 
can  be  obtained  in  red  needles  similar  in  every  respect,  except  colour, 
to  the  black  crystals  previously  described  (this  vol.,  p.  893).  These 
red  crvstals  are  formed  when  a  solution  of  the  alkaline  sulphide  con- 
taining an  excess  of  mercuric  sulphide  is  gradually  heated  to  35 — 40°, 
especially  if  a  small  quantity  of  vermilion  is  added.  In  such  a  solu- 
tion, heated  at  35 — 40°,  but  still  clear,  the  formation  of  red  or  black 
needles  is  determined  by  adding  a  small  quantity  of  vermilion  or  of 
the  black  crystals.  The  colour  of  the  crystals  varies  from  bright  red 
to  deep  cinnabar-red,  according  to  the  concentration  of  the  solution 
and  the  temperature.  When  a  mass  of  the  black  needles  is  allowed 
to  stand  in  the  alkaline  sulphide  solution  in  a  closed  vessel  for  some 
time,  those  crystals  which  are  in  contact  wnth  the  sides  of  the  vessel  are 
gi-adually  converted  into  the  red  variety.  These  are  stable  in  the 
alkaline  liquid  in  the  cold,  but  if  heated  they  are  reconverted  into  the 
black  variety,  the  change  being  more  rapid  the  moi*e  concentrated  the 
solution. 

If  the  alkaline  sulphide  solution  at  the  ordinary  temperature 
contains  but  a  small  quantity  of  the  compound  HgS,KiS,  it  yields  on 
boiling  a  black  deposit,  which  contains  not  only  black  crystals  of 
K2S,5HgS,  but  also  mercuric  sulphide  in  black  hexagonal  plates.  If 
such  a  solution  is  gi'adually  heated  in  a  water-bath  and  mixed  with  a 
trace  of  vermilion,  a  red  deposit  is  obtained  consisting  of  red  needles 
of  the  composition  K2S,5HgS,  and  red  transparent  rhomboidal 
lamellae  of  mercuric  sulphide.  With  a  certain  degree  of  concentration 
of  the  solution,  the  latter  is  practically  the  sole  product. 

It  is  evident,  therefore,  that  the  simple  sulphide  HgS  and  the 
double  sulphide  KiSjoHgS  can  be  obtained  simultaneously  in  either 
red  or  black  crystals,  but  when  one  is  red  the  other  is  red,  and  when 
one  is  black  the  other  is  also  black. 

These  facts  explain  the  wet  process  for  the  manufacture  of  ver- 
milion. In  this  process  precipitated  black  mercuric  sulphide  is 
digested  wdth  potassium  sulphide  solution,  care  being  taken  that  the 
temperature  does  not  rise  above  45°.  A  certain  quantity  of  the  double 
sulphide  KaSjSHgS  is  formed,  but  as  the  temperature  of  the  liquid, 
which  is  not  constant,  rises  slightly,  the  double  compound  is  decom- 
posed and  yields  red  crystalline  mercuric  sulphide.  When  the  tem- 
perature falls  somewhat,  a  further  quantity  of  the  double  compound 
is  formed  at  the  expense  of  the  more  easily  attacked  amorphous  sxd- 
phide.  This  in  its  turn  is  decomposed  by  the  next  rise  of  tempe- 
rature, and  so  on  until  the  whole  mass  is  converted  into  vermilion. 

C.  H.  B. 
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Arsenotungstic  Acids.     By  M.  Fremery  (Ber.,  17,  29G 297). 

By  decomposinfa:  barium  tungstate,  BaWOj,  suspended  iu  an  aqueous 
solution  of  arsenic  acid,  with  the  calculated  quantity  of  sulphuric 
acid  and  digesting  on  the  water-bath,  the  author  obtained  a  golden- 
yellow  solution,  which,  when  concentrated  in  a  vacuum  over  sulpliuric 
acid,  yielded  crystals  of  an  arsenufungsfic  acid  in  the  form  of  lonf 
hexagonal  plates.  These  crystals  are  stable,  and  the  saturated  solu- 
tion at  16°  has  a  sp.  gr.  of  3-279.  Carbonates,  when  added  to  the 
aqueous  solution  of  this  acid,  cause  it  to  split  up  again  into  its  con- 
stituents, but  crystallisable  salts  were  obtained  by  adding  the  nitrates 
of  the  metals  and  concentrating  on  the  water-bath.  The  potassium, 
sodium,  ammonium,  coj^per,  cobalt,  and  nickel  salts  crystallise  well ;  the 
barium  salt  is  microcrystalline,  and  the  silver  salt  foi-ms  a  brown  pre- 
<-ipitate.  The  analytical  results  obtained  for  the  ammonium  salt  cor- 
respond approximately  with  the  constitution 

19W03,As205,3(NH4)20,18H20 ; 

and  for  the  potassium  salt  with  19W03,As205,3KoO,ie)H.,0. 

The  author  also  obtained  a  second  arsenotungstic  acid  differing 
from  the  first  in  crystalline  form,  and  in  the  density  of  its  saturated 
solution,  which  is  2-2-il  at  16°.  L.  T.  T. 

Action  of  Hydrogen  Peroxide  on  Molybdates.  By  C.  Baer- 
WALD  (Ber.,  17,  1206). — Commercial  ammonium  molybdate, 

(NHOsMo^Osi  +  4H,0, 

dissolves  in  hydrogen  peroxide,  forming  a  yellow  solution,  which  de- 
posits lemon-coloured  crystals  belonging  to  the  monoclinic  system — 

a:b:c  =  1-4727  :  1  :  1-0268.     /3  =  74°  32'. 

Similar  compounds  of  potassium,  sodium,  magnesium,  barium, 
silver,  and  lead  were  prepared.  \V.  C.  W. 

Reduction  of  Molybdenum  Sulphide.  By  0.  F.  v.  d.  Pfordtex 
(Ber.,  17,  731 — 736). — Both  the  bisulphide  and  trisulphide  of  molyb- 
denum are  completely  reduced  to  metal  when  strongly  heated  iu  a 
current  of  dry  hydrogen.  In  the  case  of  the  native  sulphide  (molyb- 
denum glance),  whose  reduction  is  slightly  more  difficult  to  effect  than 
that  of  the  artificial  sulphides,  the  metal  is  obtained  in  pseudomorphs 
of  the  mineral.  It  appears  to  be  more  convenient  to  prepare  the 
metal  in  this  way  from  the  sulphide  than  by  reduction  of  the  oxide, 
the  method  usually  employed.  In  estimating  molybdenum,  it  is  better 
to  weigh  as  metal  than  as  bisulphide,  as  there  is  some  fear  of  the  latter 
being  partially  reduced  during  the  heating  in  hydrogen. 

A.  J.  G. 

Ferrous  Chloride.  By  V.  Meyer  (Ber.,  17,  1335— 1338).— The 
author  has  redetermined  the  vapour-density  of  this  substance,  using 
a  porcelain  vessel  and  an  atmosphere  of  hydrochloric  acid  gas. 
The  hydrochloric  acid  prevents  the  decomposition,  which  was  pre- 
viously noted,  of  a  trace  of  the  ferrous  chloride  into  iron  and  ferric 
chloride.     The    numbers    obtainod    were    667  and   G-iS.     FeCL   re- 
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qnires  4'39,  re2Cl4  8* 78.  It  would  seem,  therefore,  tbat  ferrous  chlo- 
ride, like  stannous  chloride,  has  the  double  molecule  FeoCh  at  low 
temperatures,  the  simple  one  FeCl2  at  high  temperatures,  but  that  the 
temperature  employed  (bright  yellow  heat)  was  not  high  enough  to 
cause  the  complete  formation  of  the  simpler  molecules.         L.  T.  T. 

Colloidal  Derivatives  of  Ferric  Hydroxide.  By  E.  Grimaux 
(Compf.  rend.,  98,  1485—1488  and  1540 — 1542;.— When  potassium 
hydroxide  is  added  to  a  mixture  of  glycerol  and  ferric  chloride,  a 
precipitate  is  formed  soluble  in  excess,  and  the  solution  has  the 
characteristic  properties  of  the  colloidal  solutions  previously  described 
(this  vol.,  p.  905).  The  tendency  to  coagulate  is  diminished  by  the 
presence  of  a  large  amount  of  glycerol,  and  increased  by  the  presence 
of  sodium  chloride  or  of  potash  in  excess.  If  the  proportion  of  glycerol 
is  very  large,  coagulation  is  entirely  prevented.  When  solutions  rich  in 
glycerol  are  dialysed,  they  first  lose  their  excess  of  potash,  then  their 
excess  of  glycerol,  and  become  coagulable  by  heat,  and  finally  they 
form  a  firm  thick  jelly  containing  glycerol,  ferric  hydroxide,  and 
potash.  Similar  solutions  are  obtained  by  substituting  either  ammonia 
or  soda,  or  sodium  or  potassium  carbonate  for  potash.  They  seem  to 
be  compounds  of  glycerol,  ferric  hydroxide,  and  alkalis,  and  are  easily 
dissociated  by  water  into  glycerol  and  insoluble  compounds  richer  in 
ferric  hydroxide.  With  acetic  acid,  they  yield  a  precipitate  soluble  in. 
excess,  and  this  solution  gives  a  greenish  precipitate  with  potassium 
ferrocyanide,  converted  into  Prussian  blue  by  the  action  of  a  mineral 
acid. 

Mannitol,  erythrol,  and  sugar  yield  solutions  having  precisely  similar 
properties. 

Ferropotassium  tartrate  also  forms  colloidal  solutions  with  similar 
properties,  but  they  are  not  precipitated  by  potash  in  the  cold,  and  the 
precipitate  with  carbonic  anh^ydride  is  ochreous,  and  resembles  ferric 
hydroxide.  Potassium  ferrocyanide  produces  a  violet  coloration,  and 
Prussian  blue  is  precipitated  from  this  solution  on  adding  an  acid. 

When  a  solution  of  ferric  chloride  is  added  to  a  solution  of 
sodium  arsenate,  a  precipitate  of  ferric  arsenate  is  formed,  but  re- 
dissolves  in  excess  of  ferric  chloride,  forming  a  colloidal  solution, 
which  yields  an  opaque  yellowish-white  coagulum  of  the  composition 
Fe2(As04)2.  In  preparing  this  solution,  excess  of  ferric  chloride 
must  be  avoided,  since  this  substance  prevents  coagulation  by  heat. 
If  the  solution  is  dialysed,  it  loses  sodium  chloride,  and  the  jelly 
which  forms  is  perfectly  transparent  and  of  a  pale  yellow  colour, 
but  by  prolonged  dialysis  it  becomes  reddish-yellow. 

Potassium  arsenite  and  ferric  chloride  yield  a  similar  solution, 
which  is  very  unstable,  and  coagulates  spontaneously.  With  potash, 
it  forms  a  precipitate  soluble  in  excess,  and  when  this  solution  is 
dialysed  it  yields  a  colloidal  solution  of  ferropotassium  arsenite,  which 
does  not  gelatinise  on  heating  unless  mixed  with  potash  solution, 
when  a  thick  brown  jelly  resembling  ferropotassium  tartrate  is 
formed.  Arsenious  acid  therefore  resembles  tartaric  acid  in  its  be- 
haviour with  feri'ic  salts. 

Boric  acid  and  sodium  phosphate  behave  like  arsenic  acid,  but  in 
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the  case  of  the  phosphate  the  solution  shows  less  tendency  to  coagu- 
late. 

A  2'26  per  cent,  solution  of  silica,  obtained  by  the  decomposition 
of  methyl  silicate,  forms  with  ferric  chloride  and  excess  of  potash  a 
limpid  solution,  which  becomes  turbid  after  a  few  minutes. 

C.  H.  B. 

Hydrates  of  Cobaltous  Chloride.  By  A.  Potilitzin  (Ber.,  17, 
276 — 283). — As  is  well  known,  hydrated  cobaltous  chloride  changes 
in  colour  under  varying  conditions  of  temperature,  &c.  Bersch 
(Sitzungsher.  d.  Wiener  Ahad.,  56,  724)  states  that  three  hydrates 
exist,  namely,  CoClo  +  GH.O,  which  is  red  in  colour  at  ordinary  tem- 
peratures, melts  at  86°,  and  begins  to  lose  ^vater  at  111°  ;  a  rose-coloured 
C0CI2  +  4H2O,  formed  from  the  hexhydrate  at  116°  ;  and  CoCl,  -f 
2H2O,  formed  from  the  two  last-named  hydrates  by  heating  them  at 
121°.  He  further  states  that  all  these  hydrates  when  heated  turn 
blue,  the  dihydi'ate  existing  in  two  modiiications,  even  at  ordinary 
temperatures  ;  the  one  mentioned  above  being  of  a  dark  violet  coloui', 
the  other,  obtained  by  drying  the  hexhj^drate  over  sulphuric  acid, 
forming  a  rose-coloured  crystalline  powder  having  a  slight  violet  tint, 
and  finally  that  all  lose  water  at  140°  and  yield  the  anhydrous  salt. 

The  author  has  reinvestigated  this  subject,  and  cannot  confirm 
Bersch's  statements.  Crystals  of  the  hexhydrate  begin  to  lose 
water  at  about  30 — 35°,  and  at  4-5°  effloresce  tolerably  quickly,  about 
four  hours'  heating  at  the  latter  temperature  converting  them  into 
the  dih^-drate,  which  is  of  a  rose  colour,  having  a  slight  tint  of 
violet.  This  same  dihydrate  is  obtained  if  the  hexhydrate  is  kept 
four  or  five  days  over  sulphuric  acid  under  a  bell- jar.  The  colour, 
&c.,  is  identical  in  both  cases.  The  dihydrate  absorbs  moisture  when 
exposed  to  the  air,  and  becomes  reconverted  into  the  hexhydrate.  At 
a  little  below  100°,  the  dihydrate  is  very  slowdy  converted  into  a  dark 
violet  monohydrate,  which  is  exceedingly  hygroscopic,  absorbing 
moisture  from  the  air,  and  being  reconverted  into  the  hexhydrate. 
When  a  solution  of  CoCL  +  GHoO  in  absolute  alcohol  is  slowly  evapo- 
rated in  an  air-bath  at  90 — 95°,  it  deposits  the  same  monohydrate  in 
the  form  of  fine  silky  violet-coloured  needles.  In  very  thin  layers, 
this  salt  is  almost  colourless,  and  as  the  thickness  of  the  layers  in- 
creases the  colour  passes  through  various  shades  of  violet,  until  with 
a  thick  layer  it  is  almost  the  same  as  that  of  a  concentrated  alcoholic 
solution  of  cobaltous  chloride.  At  110 — 120°  the  monohydrate  loses 
its  last  molecule  of  water,  but  this  is  always  accompanied  by  a  slight 
loss  of  hydrochloric  acid,  the  anhydrous  salt  thus  formed  always 
leaving  a  slight  brown  residue  of  oxide  when  dissolved.  The  anhy- 
drous salt  rapidly  absorbs  moisture  if  exposed  to  the  air. 

The  author  draws  the  following  conclusions  from  the  results  ob- 
tained: — The  temperatures  given  by  Bei'sch  for  the  decomposition 
and  formation  of  the  various  hydrates  are  arbitrary  and  incorrect. 
The  dihydrate  C0CI2  +  2H,0  exists  only  in  one  form,  and  is  of  a 
ro.se  colour  with  a  slight  shade  of  violet.  There  are  three  distinct 
hydrates  of  cobaltous  chloride,  CoCL.  +  6H2O,  CoCl.  +  2H,0,  and 
CoClo  +  HoO.  The  change  of  colour  Avhich  occurs  on  heating  is  due 
to  the  separation  of  the  water;  all  dehydrating  agents  (as  alcohol, 
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hydrochloric  acid,  &c.)  may  therefore  cause  change  of  colour  even  at 
low  temperatures. 

The  author  suggests  that  the  incorrectness  of  Bersch's  results  is 
probably  due  to  his  not  allowing  time  for  the  dissociation  to  be 
completed.  Even  porous  hygroscopic  substances,  such  as  filter-paper, 
cause  dehydration  of  these  salts ;  a  di-op  of  a  concentrated  aqueous 
solution  of  cobaltous  chloride  placed  on  filter-paper  always  shows  a 
blue  edge  as  it  dries.  L.  T.  T. 

Compounds  of  Gold  Chlorides  with  Phosphorus  Chlorides. 

Bj-  L.  LixDET  (Compt.  rend.,  98,  1382 — 1384). — Aurous  'phosphorous 
chloride,  Au2Cl2,2PCl3,  is  obtained  by  heating  aurous  chloride  (pre- 
pared by  reducing  auric  chloride  at  185 — 190°)  with  excess  of  phos- 
phorous chloride  in  sealed  tubes  at  110 — 120°  for  an  hour.  The 
aurous  chloride  dissolves  in  the  phosphorous  chloride,  and  on  cooling 
the  double  chloride  is  deposited  in  large  colourless  oblique  prisms. 
The  double  chloride  is  stable  in  dry  air,  and  is  infusible  and  non- 
volatile, but  it  decomposes  above  100°  with  evolution  of  phosphoroas 
chloride,  and  a  complex  residue  is  left.  When  treated  with  water  or 
exposed  to  moist  air,  it  is  decomposed  with  formation  of  phosphorous 
acid  and  metallic  gold.  Chlorine  and  phosphoric  chloride  convert  it 
into  the  double  auric  phosphoric  chloride. 

Auric  phospli or ic  chloride,  AuClsjPCls,  can  be  obtained  by  the  direct 
combination  of  auric  chloride  and  phosphoric  chloride,  but  it  is  most 
easily  prepared  by  heating  aurous  chloride  in  sealed  tubes  at  120 — 
130°  for  several  hours  with  a  solution  of  two  equivalents  of  phos- 
phoric chloride  dissolved  in  phosphorous  chloride.  It  forms  citron- 
yellow  microscopic  needles,  which  are  insoluble  in  and  are  not 
attacked  by  phosphorous  chloride,  but  in  contact  with  metallic  gold 
and  phosphorous  chloride,  they  are  reduced  to  aurous  phosphorous 
chloride.  At  about  120°,  it  dissociates  into  auric  chloride  and  phos- 
phoric chloride ;  it  is  decomposed  by  water. 

Both  these  compounds  can  be  produced  simultaneously  by  treating 
auric  chloride  with  phosphorous  chloride  at  120°,  or  by  treating 
metallic  gold  with  phosphoric  chloride.  In  the  latter  case,  one  or  the 
other  double  salt  can  be  obtained  alone  by  using  proper  proportions 
of  gold  and  of  phosphoric  chloride.  C.  H.  B, 
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Rubidium,  Csesium,  Lithium,  and  Boric  Acid  in  Chili  Salt- 
petre. By  DiEULAFAiT  {Compt.  rend.,  98,  1.5-45 — 1548). — Grandeau 
found  in  18G3  that  the  beetroots  in  the  north  of  France  contain  a 
i-elatively  large  propoi-tion  of  rubidium,  but  are  free  from  CEesium  and 
lithium,  but  in  beetroots  from  Lower  Normandy,  where  no  foreign 
substances   had    been   used    as   manure,   the    author   found   neither 
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caesium  nor  rnbidiura,  but  distinct  traces  of  lithium.  In  tlio  nortli 
of  France,  Chili  saltpetre  is  largely  used  as  a  manure,  and  the  author 
finds  that  sodium  nitrate  from  Chili  and  Peru,  even  after  beincr 
once  refined,  contains  sensible  quantities  of  rubidium,  mere  traces  of 
lithium,  little  or  no  Cfesium,  and  an  unusual  quantity  of  boric  acid. 
The  source  of  the  rubidium  in  the  beetroot  is  obvious. 

C.  H.  B. 

Minerals  from  Upper  Silesia.  By  B.  Kosmann  (Jahrh.  f.  Mia., 
1884,  2,  Ref.,  15 — 17). — The  author  has  already  published  a  paper 
on  the  same  subject  (Abstr.,  1883,  955).  He  now  describes  at  some 
length  the  minerals  occurring  in  the  ore  deposits  of  the  Muschelkalk 
of  Upper  Silesia.  The  minerals  described  are — zinc  blende,  iron 
pyrites,  cerussite,  dialogite,  tarnowitzite,  and  calcite.  Analyses  of 
markasite  from  the  Apfel  Mine  (1)  and  from  Bleischarley  (2)  are 
given  : — 

Fe.  Ni.  Pb.  Zn.  As.  S.  SiO.,. 

I.     43-51         0-25  0-51  0-078         2-12        48-55         1-3-2 

11.     42-27         0-185         0-124        0-147         071         50-15         1-30 

AI2O3.  CaO.  Total. 

I.     0-89        2-78        100-008 
II.     0-87        2-06  99-816 

This  the  author  believes  to  be  a  mixture  of  markasite,  arsenical 
pyrites,  nickel  pyrites,  blende,  galena,  and  a  silicate,  CaALSiOr,. 

B.  H.  B. 

Thenardite.  By  0.  Mugge  {Jahrh.  f.  Min.,  1884,  2,  Mem.,  1— 
10). — By  obserAdng  the  optical  properties,  at  various  temperatures, 
of  natural  and  artificial  thenardite  (Na^SOi),  as  "well  as  those  of  the 
mixed  crystals  of  KoSOi  and  NaoSOi,  the  author  arrives  at  the  con- 
clusion that  the  theory  of  morphotropic  relations  between  glaserite 
(K..SO4)  and  thenardite  is,  to  a  certain  extent,  correct. 

In  order  to  obtain  artificial  thenardite,  Glauber's  salt  was  heated 
not  much  above  45° ;  the  interior  of  the  crystals  then  fused,  and,  on 
cooling,  a  cavity  was  formed,  lined  with  small  transparent  crystals  of 
thenardite.  Glauber's  salt  crystals,  dried  below  35°,  give  up  their 
water,  and  pass  over  into  amorphous  thenardite.  The  mixed  salt  of 
equal  parts  of  potassium  and  sodium  sulphates  crystallises  optically 
uniaxial,  and  is  positively  doubly  refracting.  When  heated,  however, 
it  becomes  first  isotropic  and  then  optically  negative.  Pure  potas- 
sium sulphate  presents  two  similar  modifications ;  the  rhombohedral 
crystals  are  positive,  whilst  glaserite,  on  being  heated,  passes  over 
into  a  hexagonal  modification  with  negative  double  refraction.  The 
author  has  also  no  doubt  that  thenardite,  on  being  heated  to  180 — 
250°,  passes  over  into  a  hexagonal  modification,  the  true  nature  of 
which  is  observed  with  greater  difficulty  than  in  the  salts  previously 
mentioned,  on  account  of  its  very  weak  double  refraction.  Similar 
weak  double  refraction  has  been  observed  in  the  double  salt  of  pota,s- 
sium  and  lithium  sulphates,  whilst  the  double  salt  of  potassium  and 
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sodium  approaches  an  isotrojiic  state  only  at  a  much  higher  tempera- 
ture. 

It  is  more  difficult  to  explain  how  it  is  that  the  uniaxial  modifica- 
tion of  sodium  sulphate,  produced  by  heating'  the  rhombic  salt,  is  just 
as  irregularly  disposed  as  that  obtained  by  fusion.  The  geometrical 
deviation  fiom  1  exagonal  symmetry  is  gi eiter  with  thenardite  than 
with  glaseiite.  The  slight  variation  of  the  refractive  indices  of  the 
uniaxial  modification,  like  their  change  in  the  mixed  salt,  perhaps 
indicates  at  the  same  time  an  approach  to  regular  symmetry. 

In  conclusion,  the  author  is  of  opinion  that  it  is  not  merely  by  chance 
that  the  majority  of  the  substances  hitherto  examined  approach  with 
increasing  temperature  a  higher  symmetry,  or  reach  it,  as  in  the  case 
oE  arragonite,  nitre,  glaserite,  silver  iodide,  leadhillite,  and  cryolite, 
but  not  of  sulphur  and  mercury  iodide ;  these  substances  pass  over 
gradually,  from  the  most  highly  differentiated  crystalline  state  into 
the  amorphous  fluid  state,  so  far  as  they  can  reach  it  without  decom- 
position. B.  H.  B. 

Triclinic  Potash  Soda  Felspar  (Microclase).  By  F.  J.  "Wiik 
(Jahrb.  f.  Min.,  1884,  2,  Ref.,  20). — The  author  proposes  to  apply 
the  name  microclase  to  the  triclinic  felspars,  which  stand  nearer  to 
orthoclase  than  albite,  but  are  distinguished  from  the  former  by  the 
crystal  system,  and  from  microline  by  the  small  extinction  angle 
on  the  base,  and  from  both  by  the  percentage  of  soda.  He  describes 
a  felspar  of  this  class  from  St.  Gotthard.  The  angle  OP  :  ooPob  gave 
on  an  average  90°  24'.  Sp.  gr.  2'507.  The  analysis  gave  the  follow- 
ing results  (I)  : — 


SiOo. 

AI..O3. 

K.O. 

NaoO. 

Total. 

I. 

(66-40) 

16-23 

11 -DO 

5-47 

100-00 

T. 

(66-20) 

18-87 

10-37 

4-56 

100-00 

A  combination  of  oK2Al2Si60i6  with  2Na2Al2Si60i6,  would  requii'e  the 
figures  given  under  II.  '     B.  H,  B. 

Analysis  of  the  Foyaite  from  the  Serra  de  Monchique, 
Portugal.  By  P.  Jaxnasch  (Jahrb.  f.  Ilin.,  1884,  2,  Mem.,  11—13). 
— The  analysis  gave  the  following  results  : — 

SiO  TiOo.        AI0O3.       FeoOa.      FeO.        MnO.        CaO.        MgO, 

54-20       1-04      21-74       0-46       236       0-11       1-95       0-52 

Loss  on 
KoO.  Na.O.  LigO.         ignition.         Total.  Sp.  gr. 

6-97        8-69        trace        2-32         100-36         2-578 

B,  H.  B. 

Ne-w  Locality  for  Andesine  at  Orijarvi,  in  Finland.     By 

H.  GtllIxNG    (Jahrb.  f.  Mm.,  1884,   2,  Ref.,  19).— On  the  crystals,  the 
following  planes  were  observed  : — OP,  ooPco,  ooPco,  coP',  co'P,  coP'2, 
co'P2,  ,P,6o,  'P,cx5,  2'P,ob,  'P,  P',  ,P,  2P,  2P2. 
The  analysis  gave  : — 
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Solubility   of  the 
P.  Jannascii  (Jahrh.  f. 


SiOo.  AI2O3.  CaO.  N:i.,0.         Loss.  Total.  Sp.  gr. 

67-37        26-09        8-13        7-i»G        0-70        100-25        2-68 

B.  H.  B. 
Labradorite  from  St.  Paul  Island.  Bj 
Mill.,  2,  Mem.,  4-2—44). — These  experiments 
were  undertaken  to  solve  the  question  whether  the  felspars,  ret^arded 
as  an  isomorpbous  mixture  of  sodium-aluminium  and  calcium-alumi- 
nium silicates,  when  treated  with  hydrochloric  acid,  give  up  the  anor- 
thite  portion,  or  whether  the  whole  of  the  felspar  substance  is  partially 
soluble.  The  results  are  in  favour  of  the  latter  view.  I  is  the 
analysis  of  the  labradorite  (sp.  gr.  2-688)  ;  II,  that  of  the  acid  solution  ; 
and  III,  that  of  the  felspar  remaining  insoluble  in  hydrochloric 
acid  : — 


Loss  on 

SiOo. 

AI0O3. 

FeO. 

MnO. 

CaO. 

MgO. 

ignition. 

KoO. 

I. 

54-09 

27-82 

1-50 

trace 

11-20 

0-05 

0-19 

0-43 

II. 

52-23 

26-96 

1-98 

trace 

13-25 

0-12 

— 

0-23 

III. 

54-34 

29-36 

0-22 

trace 

10-79 

— 

— 

0-46 

Na.,0. 

Li,0. 

Total. 

I. 

4-76 

trace 

10004 

II. 

5-23 

trace 

100-00 

III. 

5-49 

— 

100-66 

B.  H. 

B. 

Relation  bet-ween  the  Optical  Properties  and  Chemical 
Composition  of  Pyroxene  and  Amphibole.  By  F.  J.  Wiik 
(Jahrh.  f.  Min.,  1884,  2,  Eef.,  21). — The  following  data  serve  as  an 
addition  to  the  former  paper  on  the  same  subject  (Abstr.,  1883, 
560)  :— 


Extinction  angle  on 
olinopinacoid. 


Diopside  from  Achmatowsk 

Diopside  from  Pargas   

Diopside  from  Ala    

Diopside  from  Zillertlial 

Augite  from  Nordmarkon 

Augite  in  the  olivine  diabase  of  Ewra 
(West  Finland)    


37"  30' 
38 
39 

38°— 39° 
45°  45' 

4G° 


The  examination  of  a  number  of  augites  from  basaltic  i-ocks  gave 
results  which  do  not  agree  with  the  series. 


Augite  from  basalt  tuff  from  Teplitz  . 

Augite  from  Monti  Kossi    

Augite  from  Vesuvius 

Augite  from  Frascati 


FeO  per  cent. 


5-45 

7  -89—11  -39 
4-55—  9  08 
10-80 


Extinction  angle  on 
cliriopinaeoid. 


46°  30' 

4S°50' 

45°  30'  and  49° 

54° 
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The  author  is  therefore  of  opinion  that  a  bnsaltic  aiif^Ite  mnst  be 
distino-uished  analogous  to  the  basaltic  hornblende.  The  latter  also 
seems  to  have  optical  properties  different  from  the  ordinary  hornblende 
occurring  in  older  rocks.  The  hornblende  from  the  basalt-wake  of 
Scliima,  with  an  alumina  percentage  of  17"59,  gave  an  extinction 
angle  on  the  clinopinacoid  of  only  10°.  B.  H.  B. 

Kelyphite.  By  A.  ScHRArr  {Jahrh.  /.  Min.,  1884,  2,  Mem.,  21— 
26). — If  the  lar^e  amphibole  group  be  divided  into  two  classes  of 
nearly  equal  form  and  optical  symmetry,  namely,  the  actinolite  divi- 
sion, RSiOa,  and  the  hornblende  division,  a'(RSi03)  +  ?/(RoSi04),  in 
which  y  is  greater  than  x,  kelyphite  may  be  identified  with  horn- 
blende. B.  H.  B. 

Ganomalite.  By  A.  Sjogren  (Jahrh.  f.  Min.,  1884,  2,  Ref.,  23 — 
24). — This  miueral,  discovered  by  Nordenskiold  at  Laangban  (Abstr., 
1879,  22),  has  recently  been  obtained  from  Jakobsberg,  in  J^ordmarken. 
System  tetragonal.  Columnar  crystals  with  the  planes:  ooP,  P,  ooP4, 
OP.  coP  :  P  =  135°.  Cleavage  distinct,  parallel  to  ooP  and  OP. 
Fracture  uneven.  H.  =  3.  Sp.  gr.  5"738.  Colourless,  greasy  to 
glassy  lustre.  Becomes  dull  and  whitish  on  exposure  by  the  oxidation 
of  the  lead.  Optically  positive.  Strong  refraction.  Weak  inter- 
ference colours.  Fuses  in  thin  splinters  in  candle  flame.  Soluble  in 
warm  nitric  acid.  The  analyses,  made  with  impure  material,  lead  to 
the  formula  2PbO,CaO,2SiU2.  B.  H.  B. 

Analysis  of  Ganomalite.  By  G.  Lixdstrom  {Jahrh.  f.  Min.,  1884, 
2,  Ref.,  26). — Ganomalite,  from  Jakobsberg,  carefully  purified  by  the 
magnet  and  by  iodide  solution,  gave  on  analysis  the  following 
results  : — 

Si02.  PbO.  CuO.         MnO.        ALO3.        Fe.O,.         CaO.         MgO. 

18-83        68-80        0-02        2-29        0-07        0-12        9-34        0-11 

Alkahs.  PoOg.  CI.  Ignition.  Total. 

0-10  0-04  0-24  0-57  100-03 

From  this  the  formula  3PbO,2Si02  +  2RO,SiOo  is  deduced. 

B.  H.  B. 

Tephroite.  By  A.  Sjogren  (Jahrh.  f.  Min.,  1884,  2,  Ref.,  24—25). 
— Crystals  of  tephroite  from  Laangban  were  found  to  belong  to  the 
rhombic  system.  Colour,  grey  ;  transparent ;  glassy  to  greasy  lustre. 
Fracture  conchoidal  to  splintery.  H.  =  5-5  to  6.  Sp.  gr.  3-95 — 4-02. 
Fuses  before  the  blowpipe  with  difficulty  to  a  brownish  cloudy  glass. 
Grelatinises  with  warm  hydrochloric  acid.  The  following  forms  were 
observed :— ooPob,  ooP,  ooP2,  ooP33,  PcJb,  P,  2P2,  3P3.  The  analy- 
sis gave : — 

SiOj.  MnO.  MgO.  Total. 

31-39  65-34  3-15  99-88 

B.  H.  B. 
The  Rocks  of  Noyang.    By  A.  W.  Howitt  (Jahrh.  f.  Min.,  1884, 
2,  Ref.,  69 — 61). — The  author  describes  the  eruptive  rocks  occurring 
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at  Omeo,  Gippsland,  Victoria.  The  rocks  in  the  district  are  quartz- 
mica  diorites  (Analysis  I),  traversed  by  porphyritic  masses.  In 
contact  with  these  dykes,  porphyritic  varieties  of  quartz-mica  diorites 
(Analyses  II  and  III)  occur.  Somewhat  more  recent  than  the  quartz- 
mica  porphyrites  are  dykes  of  quartz-porphyrite  (Analysis  IV),  and 
quartz-felsophyrites.  The  diorites  and  poi-phyrites  are  traversed  by 
dykes  of  "  gfreenstone."  A  gi-eenstone  dyke  (Analysis  V),  about 
30  inches  wide,  is  desci-ibed  by  the  author  as  a  diorite,  not  far  removed 
from  the  amphibolised  diabases.  A  true  diabase  dyke,  the  only  one 
observed  by  the  author,  occurs  in  the  quartz-mica  diorite  at  Navigation 
Creek. 


I. 

II. 

III. 

IV. 

V. 

SiO..   

57-69 
15-65 
7-42 
2-41 
trace 
6-92 
3  10 
2-37 
2-33 
1-59 
0  03 
0-22 

72-39 
14-42 
0-56 
0-30 
0-01 
0-85 
1-85 
1-23 
5-93 
1-13 

trace 

77-66 

12-30 

0-61 

0-17 

0-16 
0-73 
0-19 
6-96 
0-46 

(78  -77) 

12-44 

0  95 

0-53 
0-02 
0-24 
6-79 
0-26 

47  -63 

Al,03  

Fe^Oa 

FeO    

17-20 
3-60 
8-09 

MnO    

CaO 

6-42 

MgO    

6-25 

KoO   

1-31 

NajO    

HoO  

4-65 
2-71 

Tib. 

P„0- 

1-39 

trace 

CO., 

0-44 

Total    

99-73 

98-67 

99-24 

100 -00 

99-69 

Hygroscopic  water. . . . 
Sd.  ST 

0-34 

2-78 

0-55 
2-63 

0-33 
2-63 

0-14 
2-61 

0-73 
2-89 

a 

.   H.   B. 

Rock  from  the  Volcano  Yate.  By  H.  Ziegenspeck  (Jahrb.  f. 
Min.,  18b4,  2,  Ref.,  58). — Four  specimens  were  examined  from  the 
Volcano  Yate,  south  of  the  Boca  de  Reloncavi,  South  Chili.  The 
first,  from  the  northern  foot  of  the  volcano,  is  a  porphyritic  rock 
(Analysis  II)  containing'  felspar  (Analysis  I),  olivine,  augite,  and 
magnetite.  The  ground-mass  consists  principally  of  felspar  with 
augite  crystals,  and  but  little  granular  isotropic  basis.  The  second 
sample,  of  a  slag-like  structure,  contains  felspar,  augite,  and  mag- 
netite in  a  brown  isotropic  basis.  The  third  rock  (Analysis  III) 
contains  plagioclase,  augite,  magnetite,  and  apatite  in  a  dark  ground- 
mass,  poor  in  glass.  The  fourth  rock  (Analysis  IV)  is  compact, 
and  weathered  on  the  surface.  It  contains  plagioclase,  augite,  mag- 
netite, and  apatite  in  a  microlithic  ground-mass. 


SiOo. 

AlA- 

FeaOa. 

FeO. 

MnO. 

CaO. 

JfpO. 

K.,0. 

I. 

4G-03 

32-41 

1-78 

— 

— 

13-78 

0-28 

0-75 

II. 

52-02 

17-14 

7-96 

3-52 

0-85 

11-57 

313 

0-60 

III. 

6-S-6i) 

15-03 

2-51 

2-41 

0-55 

3-30 

0-80 

2-4(; 

IV. 

63-49 

12-42 

6-41 

1-34 

0-85 

4-17 

1-32 

1-78 
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Loss  on 

NajO. 

ignition. 

Total. 

Sp.gr 

T. 

4-43 

0-48 

99-94 

2-74 

II. 

2-38 

0-28 

99-45 

2-76 

HE. 

6-54 

2-23 

99-52 

2-55 

IV. 

4-90 

2-88 

99-56 

2-52 

In  Analyses  II,  III,  and  IV,  traces  of  HCl,  P2O5,  and  SO3  were 
detected,  and  in  III  and  IV  also  traces  of  copper.  The  author  classes 
the  first  rock  as  basalt,  the  others  as  augite-andesite.  B.  H.  B. 

Krakatoa  Ashes.  By  A.  v.  Lasaulx,  A.  Sauer,  J.  H.  Kloos, 
A.  Renard,  and  a.  Daubree  (Jahrb.  f.  Min.,  1884,  2,  kef.,  53 — 58). — 
There  can  be  no  doubt  that  the  Krakatoa  eruption  yielded  ashes  of 
enstatite-andesite.  A11  the  observers  give  labradorite,  augite,  mag- 
netite, and  apatite.  Hornblende  and  iron  pyrites  are  also  stated  to  be 
present  by  one  observer.  The  principal  mass  of  the  ashes  consists  of 
a  pamiceous  glass. 

The  chemical  composition  of  the  ashes  wliich  fell  in  Batavia  is 
determined  by  an  analysis  (I)  by  Saner,  and  also  by  Renard  (II). 
Sauer  also  found  0"82  substance  soluble  in  water,  consisting  prin- 
cipally of  lime  and  sulphuric  acid,  with  traces  of  potash  and  soda. 
He  also  analysed  the  ashes  carefully  freed  from  crystalline  substances, 
and  found  the  composition  given  under  III.  Both  Renard  and  Sauer 
also  analysed  a  sample  of  ashes,  collected  from  His  Majesty's  ship 
"  Elizabeth,"  300  nautical  miles  from  the  Sunda  Straits.  This  was 
found  to  be  identical  with  the  material  from  Batavia. 


Si02. 

TiO.. 

AI2O3. 

re.2C 

3.       FeO. 
J 

CaO. 

MgO. 

I. 
II. 

63-30 
65-04 

1-08 

14-52 
14-63 

5-82 
4-47      2-82 

V^ J 

4-00 
3-34 

1-66 
1-20 

JI. 

66-73 

0-50 

16-59 

4-08 

3-82 

1-50 

I. 
II. 

III. 

MnO. 

0-23 

trace 

trace 

Na.O. 
6-14 
4-23 

K,0. 
143 

0-97 

Loss  on 
ignition. 

2-17 
2-74 

2-13 

Total. 
99-35 

99-44 

100-00 

B. 

(5-6 

'0) 

H.  B 

Krakatoa  Ashes.  By  K.  Oebbeke  (Jahrb.  f.  Mm.,  1884,  2,  Mem., 
32 — 33). — The  author  gives  analyses  of  the  ashes  which  fell  on  the 
ship  "  Barbarossa,"  on  the  27th  August,  1883.  The  results  obtained 
by  him  were  as  follows: — I,  complete  analysis;  sp.  gr.  2-38.  II, 
portion  soluble  in  hydrochloric  acid,  7  per  cent.  Ill,  portion  inso- 
luble in  hydrochloric  acid,  93  per  cent. 
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SiO.. 
I.     68  06 

TiOo. 
0-38 

trace 
0-41 

AI2O3.      Fe.Ps. 
15'-03      0-28 

FeO. 

3-66 

J 

MnO,        CaO. 
trace       271 

—        5-65 
trace      2  50 

MgO 
0-81 

II.     50-45 
III.     69-25 

14-05           17-10 
1510            3-03 

3-80 
0-59 

KoO. 

I.     3-41 

II.     1-95 

III.     3-51 

NaoO. 
4-25 
2-05 
4-36 

HoO. 
2-12 
5-10 
1-89 

Total. 
100-71 
100-75 
100-64 

The  original  ashes  contained  substances  soluble  in  water  :  — 

CaO. 

0-20 

MgO. 
0-11 

NaoO.         CI. 
0-79       0-76 

SO3. 
0-69 

KoO.          Total 
trace         2-55 

or 

NaCl. 
1-25 

NaS04.      CaS04. 
0-29        0-48 

MgSO,. 
0-33 

Total. 
2-35 

B.  H.  B. 

Analysis  of  Volcanic  Ashes  from  Krakatoa.  By  D.  de  Loos 
{Ber.,  17,  999 — 1000). — These  ashes  were  collected  after  the  eruption 
of  August,  1883,  in  Java,  and  were  found  to  consist  of  0-80  per  cent, 
of  matter  soluble  in  water  (silica,  sulphuric  acid,  chlorine,  calcium, 
potassium,  sodium),  5  70  per  cent,  soluble  in  acid  (chiefly  ferric  oxide 
and  alumina),  and  93-50  per  cent,  of  insoluble  matter.  This  inso- 
luble part  consisted  of  64-05  per  cent,  silica,  6-54  per  cent,  ferric 
oxide,  and  a  trace  of  ferrous  oxide,  13-08  per  cent,  alumina,  and 
1-80  per  cent,  calcium  oxide.  A.  B. 

Classification  of  Meteorites,  By  G.  Tscheemak  {Jahrh.f.  Min., 
1884,  2,  Ref.,  25 — 28). — The  author  proposes  the  following  classifica- 
tion : — 

I.  Meteorites,  consisting  principally  of  iron. 

Meteoric  iron, 

II.  Iron  ground-mass,  with  enclosed  silicates. 

Pallasite — iron  and  olivine, 

Mesosiderite — iron,  olivine,  and  bronzite, 

Siderophyr — iron  and  bronzite, 

Grahamite — iron,  plagioclase,  olivine,  bronzite. 

III.  Olivine  and  bronzite,  with  subordinate  iron. 

Chondrite. 

IV.  Olivine,  bronzite,  pyroxene. 

Chassignite — olivine, 
Amphoterite — olivine  and  bi'onzite, 
Diogenite — bronzite  or  hypersthene, 
Bustite — diopside  and  enstatite. 

V.  Angite,  bronzite,  and  lime-felspar. 

Howardite — augite,  bronzite  and  plagioclase. 

Eukrite — augite  and  anortbite.  B.  U.   B. 
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Peculiar  Concretions  in  Iron  Meteorites.  Bj  L.  Smtth  {Amer. 
J.  Sci.,  25,  417 — 423). — The  author  calls  attention  to  the  more  or 
less  globular  concretions  in  the  interior  of  meteoric  iron,  which  seem 
but  rarely  to  be  absent.  These  concretions  consist  of  troilite,  schreiber- 
site,  graphite,  daubreelite,  lawrencite,  or  chromite.  Each  of  these 
concretions  is  almost  as  characteristic  of  meteoric  iron  as  the  nickel- 
iferous  alloy  of  the  metal.  The  troilite  concretions  are  often  some- 
what complex  in  their  character.  8  grams  from  the  Cranbourne  iron 
were  treated  with  petroleum  ether,  dilute  hydrochloric  acid,  and  nitric 
acid,  and  the  magnet  was  applied  to  the  residue.  In  this  way,  celes- 
tialite,  sulphur,  a  compound  of  sulphur  and  carbon,  schreibersite, 
daubreelite,  graphite,  silica,  and  a  cobalt  mineral  were  determined. 

B.  H.  B. 

The  Bishopville  and  Waterville  Meteorites.  By  M.  E.  Wads- 
worth  (Amer.  J.  Sci.,  26,  22 — 38). — The  meteorite  of  Bishopville, 
South  Carolina,  was  found  on  microscopic  examination  to  consist  of 
the  following  minerals :  enstatite,  felspar,  monocliriic  pyroxene, 
olivine,  pyrrhotine,  and  nickel-irou.  The  enstatite  contains  many 
glass  inclusions,  microliths,  chi'oraite  and  metallic  grains.  The 
felspar  is  mostly  plagioclase,  with  exceedingly  fine  twinning  bands. 
It  contains  numerous  yellowish-brown,  dark,  or  almost  colourless 
inclusions,  and  minute  crystals  of  enstatite  in  rosette-like  forms.  In 
its  mineralogical  composition  and  its  structure  the  meteorite  resembles 
gabbro  (norite). 

The  doubtful  meteorite  of  Waterville,  Maine,  proves  to  be  a  lami- 
nated ash-grey,  cellular,  cinder-like  slag,  consisting  of  a  cellular, 
glassy  mass,  which  has  begun  to  devitrify,  and  has  been  long  exposed 
to  the  action  of  atmosphei'ic  agencies.  B.  H.  B. 

The  Alfianello  Meteorite.  By  H.  v.  Foullon  and  W.  Flight 
Jahrb.  f.  Min,  1884,  2,  Ref.,  30— 32).— This  meteorite  has  already 
been  described  in  detail  (Abstr.,  1883,  1071). — I  gives  the  results  of 
FouUon's  analysis  of  material  from  six  specimens  ;  II,  the  compo- 
sition of  the  portion  soluble  in  acid  ;  III,  that  of  the  insoluble  silicates. 
lla  and  Illa  give  the  results  obtained  by  Flight : — 


I. 

II. 

lla. 

III. 

lUa. 

SiOo  . . . 

39-14 

35-05 

35-12 

56-22 

56-12 

A1203. . . 

0-93 

0-41 

1-52 

1-64 

[Cr.Os  =  8-28] 

FeO  ... 

17-42 

28-53 

51-43 

12-16 

13-40 

CaO  ... 

1-96 

0-55 

4-64 

4-16 

6-71 

MgO... 

25-01 

35-46 

7-27 

23-76 

17-26 

Na^O... 
K^O  ... 

0-75 
0-10 

— 

— 

j   2-06 

— 

Fe 

11-31 

— 

— 

— 

— 

m 

1-09 

— 

— 

— 

— 

s  

2-71 

— 

— 

— 

— 

Totals  . . 

100-42 

100-00 

99-28 

100-00 

101-77 

From  these  results  the  mineralogical  composition  is  calculated  (IV) 
by  Foullon,  and  (V)  by  Flight. 
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IV. 

Bronzite  and  felspar. .  41 '87 

Olivine  4377 

Nickel  iron     7'66 

Magnetic  pyrites  ....  7'45 


Y. 

Insoluble  silicates . . 

40-12 

Soluble  silicates. .  . . 

50-86 

Nickel  iron 

2-11 

Troilite    

0-92 

The  results  given  under  II  and  Ila,  III  and  Ilia,  do  not  agree  very 
■well,  and  the  high  percentage  of  chromium  in  Ilia  is  especially 
remarkable.  In  the  analysis  Ilia,  the  percentage  of  silica  is  also  too 
high  for  an  olivine  so  rich  in  iron.  B.  H.  B. 

The  Rowton  and  Middlesbrough  Meteorites.  By  W.  Flight 
(Jahrb.  f.  Mill.,  1884,  2,  Ref.,  28— 30).— The  iron  meteorite  of 
Rowton  is  the  first  whose  fall  has  been  observed  in  Great  Britain.  It 
took  place  on  April  20th,  1876,  at  3.40  p.m.  Analysis  I  gives  the 
composition  of  the  nickel  iron  ;  II,  that  of  the  troilite.  The  iron 
yielded  6-38  times  its  volume  of  gas,  an  analysis  of  which  is  given 
(III):- 

II. 

Fe  . . . .      03-93 

S    ....     36-07 


I. 

Fe... 

.     91-15 

Ni... 

.       8-67 

Co... 

0-34 

Cu... 

trace 

III. 

COo.. . . 

5-15 

H    ... 

.      77-78 

CO... 

7-34 

N   ... 

9-72 

The  Middlesbrough  meteorite  fell  on  the  14th  of  March,  1881,  at 
3.35  p.m.  The  sound  resembled  the  boom  of  a  gun,  but  no  lumi- 
nous or  cloud-forming  phenomena  are  reported.  The  stone  weighed 
8  lb.  Sj  oz.,  and  forms  a  low  pyramid.  It  has  a  greyish-white  colour, 
and  is  for  the  most  part  composed  of  silicates.  The  metallic  particles 
(9-38  per  cent.)  obtained  by  treating  with  mercuric  chloride  gave  on 
analysis  the  following  results  : — 

Fe.  Ni.  Co.  Total. 

76-99  21-32  1-69  10000 

Of  the  remaining  constituents  59-94  per  cent,  were  soluble  silicates 
(Analysis  II),  and  40-06  per  cent,  insoluble  (Analysis  III).  The 
analysis  of  the  soluble  portion  indicates  the  presence  of 

2(Mg,Fe)0,Si03. 

No  lime  and  no  alumina  were  found.     The  insoluble  portion  is  bronzite, 
or,  as  is  more  probable,  angite  with  labradorite. 

SiOo.  AI2O3.  FeO.  CaO.         MgO.  Total. 

II.     41-10         —          27-96        —         30-94        100-00 
III.     55-39        4-77        23-58       437      1104  9915 

B.  H.  B. 

The  Nogoya  Meteorite.  By  Websky  and  DAuimfiE  (Jnhrh.  f. 
Min.,  Ib84,  2,  Rt-f.,  32).— The  meteorite  fell  at  Nogoya,  in  the  Argen- 
tine Republic,  in  the  winter  of  1880,  with  distinct  luminous  pheno- 
mena.    The  form  is  that  of  a  spheroid,  15 — IS  cm.  in  diameter.     The 
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weight  is  4|-  kg.     It   belongs   to  the  carbonaceous  meteorites,   and 
resembles  most  closely  that  of  Cold  Bokkeveld.  B.  H.  B. 

Mineral  Water  from  Aruba.  By  D.  de  Loos  (Ber.,  17,  999). — 
This  mineral  water,  from  Antikroeri,  in  the  West  I.idian  island  of 
Aruba,  has  been  analysed,  and  found  to  contain  no  copper  salts,  as  was 
supposed.  One  litre  of  the  water  contains  11'16  grams  mineral 
salts,  of  which  2"13  grams  are  magnesium  chloride,  and  the  remainder 
chlorides  and  sulphates  of  the  alkalis,  along  with  a  little  calcium 
sulphate.  A.  B. 

Composition  of  Borhegyer  Water.  By  M.  Ballo  (Ber.,  17, 
673 — 674).— This  mineral  water,  from  the  vicinity  of  Bibarczfalva,  in 
the  Siebenblirgen,  contains  in  grams  per  litre  : — 

Calcium  carbonate    0' 65040 

Magnesium  carbonate 0'42075 

Sodium  carbonate 0'37489 

Lithium  carbonate 0"00646 

Ferrous  carbonate 0 ■07428 

Manganous  cai'bonate    0'01824 

Potassium  sulphate    0'00034 

Sodium  chloride 0-10971 

Potassium  chloride    0-05820 

Sodium  bromide 0-00046 

Sodium  iodide    0-00018 

Alumina 0-00952 

Phosphoric  acid traces 

Silica  0-08454 

1-80797 

Total  carbonic  anhydride 3-13008 

Carbonic  acid  present  as  bicar- 

bonates    1-4023 

Free  carbonic  anhydride 1-72778 

A.  J.  G. 


Organic    Chemistry. 


Monobromometliyl  Chloroform  (Bromotrichlorethane),    By 

L.  Hexrt  (Compf.  rend..  98,  370— 372).— This  compound,  CCl^.CHoBr, 
may  be  obtained  by  heating  the  trichlorethane,  CCI3.CH3,  with  bro- 
mine at  150 — 160°  in  sealed  tubes,  but  liigher  brominated  derivatives 
are  formed  at  the  same  time.  It  is  more  conveniently  prepared  by  the 
action  of  antimony  pentachloride  on  CCLBr.CHjBr  or  CClBro.CHoBr. 
It  is  a  colourless  mobile  liquid  of  ethereal  odour  boiling  at  151 — 153°. 
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Its  sp.  gr.  at  0°  is  1-8839.  When  treated  with  alcoholic  potash,  it  is 
decomposed,  the  elements  of  hydrochloric  acid  being  eliminated  and 
the  compound  CClj  '.  CHBr  formed;  this  is  a  colourless  liquid  wliich 
boils  at  114 — 116°.  It  has  a  powerful  odour  and  rapidly  absorbs 
oxygen  on  exposure  to  the  air. 

The  foIloAdng  table  gives  the  properties  of  the  chlorinated  brom- 
ethanes  : — 

B.  p.  Densitv. 

CH,Er.CH3   38°  1-4733 

CH.,Br.CH2Cl   ....      108  1-7387 

CH,Br.CHCL   ....      138  1-8587 

CHjBr.CCla 151  1-8839 

C.  E.  G. 

Propargyl  Iodide.  By  L.  Henry  (Ber.,  17,  1132— 1133).— Pro- 
pargyl  iodide,  prepared  by  the  action  of  sodium  iodide  on  propargyl 
bromide  in  alcoholic  solution,  is  a  pale-yellow  liquid  boiling  at  115°, 
sp.  gr.  at  0°  2*0177,  non-miscible  with  water.  It  unites  with  mercury 
forming  a  yellow  crystalline  compound,  CaHjHgl,  and  Avith  iodine, 
yielding  propargyl  triiodide,  C3H3I3,  which  is  deposited  from  a  warm 
ethereal  solution  in  colourless  needles  melting  at  40°.  An  addition- 
product  of  the  composition  (CgHaL^^HPOa  is  formed  by  the  action  of 
iodine  and  amorphous  phosphorus  on  propargyl  alcohol  (Ann.  Soc. 
scientijique  Bruxelles,  1878).  W.  C.  W. 

Second  Anhydride  of  Erythrol,  CiHeOo.  By  S.  Przybytek 
(Ber.,  17,  1091— 1096).— This  dioxide  has  been  obtained  by  the 
action  of  potassium  hydroxide  on  erythrol  dichlorhydrin,  and  is  a 
complete  internal  anhydinde  of  erythrol  as  shown  by  the  foi'mula 
CH.— CH.CH— CH.,.      Erythrol  dichlorhydrin,  melting  at  124°,  was 

\V         \/ 
0  0 

prepared  by  the  action  of  concentrated  hydrochloric  acid  on  erythrol 
at  100°.  The  dichlorhydrin  was  dissolved  in  ether,  and  powdered 
potassium  hydroxide  added  as  long  as  any  reaction  took  place ;  this 
reaction  was  observed  by  the  precipitation  of  potassium  chloride  and 
the  slight  boiling  of  the  ether.  After  the  separation  of  the  precipi- 
tate, the  ether  was  evaporated  off,  and  the  new  oxide  distilled.  It  is 
a  colourless  mobile  liquid  boiling  at  138°,  and  has  a  disagreeable 
peculiar  odour  and  a  burning  taste.  The  sp.  gr.  at  0°  is  1-1322,  at  18° 
1-1132.  It  is  extremely  volatile,  passing  over  with  the  vaj^our  of 
ether. 

Analysis  leads  to  the  formula  C4H,;0i.  The  estimation  of  the 
vapour-density  by  Meyer's  method  with  aniline  vapour  gave  it  as 
3-12-3-20,  whilst  that  calculated  for  CiHsO,  is  291. 

The  chemical  properties  of  this  compound  show  that  it  has  tlie 
above  constitutional  formula.  It  combines  with  water,  acids,  and  am- 
monia, to  form  addition-products  in  the  proportion  of  1  mol.  to  2  niols. 
water  or  2  mols.  monobasic  acid.  It  mixes  in  all  proportions  with 
water,  and  combines  with  it  to  form  erythrol,  somewhat  slowly  at 
the  ordinary  temperature,  more  quickly  at  100°.     Hydrochloric  acid 
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converts  it  into  the  original  dichlorhydrin.  It  combines  with,  dry 
hydrocyanic  acid  at  50 — 55°  to  form  the  nitrile  of  dihydroxyadipic 
acid,  C4H6(OH)2(CN')2.  When  heated  with  2  mols.  hydrocyanic  acid 
at  5U — 55°  for  four  or  five  hours,  it  forms  an  amorphous  mass  of 
nitrile,  and  this  when  treated  with  potash  gives  ammonia,  and  is  con- 
verted into  the  potassium  salt  of  dihydrosyadipic  acid.  The  capacity 
of  this  oxide  to  combine  with  acids  is  so  strong  that  it  will  precipitate 
magnesia  and  cupric  oxide  from  their  soluble  salts.  With  ammoniacal 
silver  nitrate,  it  gives  a  silver  mirror.  It  combines  with.  2  mols.  of 
aniline  to  form  an  addition-product,  CisHooN^jOz,  insoluble  in  water 
and  ether,  and  combining  with  mineral  acids  to  form  salts.  The 
hydrochloride  of  this  aniline  compound,  Ci6lIooXo02,2HCl,  forms  large 
colourless  plates.  The  same  salt  can  be  obtained  by  heating  the 
dichlorhydrin  with  aniline  at  100°. 

The  properties  of  this  oxide  are  analogous  to  those  of  the  series 
CjHjhO.  It  is  the  fii'st  member  of  a  series  of  dioxides  which  would 
have  the  general  formula  C«H2«_202.  The  author  is  at  present 
engaged  in  preparing  the  dichlorhydrin,  CsHioOoCL,  by  the  action  of 
hypochlorous  acid  on  diallyl,  and  hopes  to  obtain  a  dioxide  from  it  by 
the  action  of  potassium  hydi'oxide.  A.  B. 

Lactose  and  Mucic  Acid.  By  W.  H.  Kent  and  B.  Tollens 
(Be7-.,  17,  668). — In  preparing  lactose  from  milk-sugar,  hydrochloric 
acid  gives  better  results  than  sulphuric  acid.  The  action  of  nitric 
acid  in  systematically  inci'eased  amounts  on  milk-sugar  and  on  lactose 
has  been  investigated.  In  favourable  cases  there  has  been  obtained 
from  milk-sugar  38  per  cent.,  and  from  lactose  77  per  cent,  of  mucic 
acid.  10 — 15  per  cent,  solutions  of  lactose  show  a  rotary  power 
[zJd  =  81"4 — 8r7°.  Lactose  yields  Isevulinic  acid  when  heated  with 
hydrochloric  acid.  A.  J.  G. 

Lactosin  :  a  New  Carbohydrate.  By  A.  Meter  (Ber.,  17,  685 
— 692). — Lactosin  is  a  crystalline  carbohydrate  occurring  largely  in 
the  Caryophyilacse,  in  which  it  plays  the  same  part  as  inulin  in  the 
Cjmpositse.  It  is  best  prepared  from  the  roots  of  Silene  vulgaris, 
those  gathered  in  autumn  being  richest  in  lactosin.  The  grated  roots 
are  pressed,  the  juice  mixed  with  an  equal  volume  of  alcohol  (95  per 
cent.),  and  allowed  to  stand  twelve  hours:  the  precipitated  proteids 
are  then  filtered  off,  the  filtrate  mixed  with  an  amount  of  alcohol 
eaual  to  three  times  the  original  volume  of  the  juice,  and  allowed  to 
stand  24  hours.  The  precipitate  is  dissolved  in  a  little  water  and 
again  precipitated  with  alcohol ;  the  crude  lactosin  so  obtained  still 
contains  2'1  per  cent,  of  ash.  It  is  best  purified  by  precipitation  from 
aqueous  solution  by  lead  acetate  and  ammonia  ;  the  sparingly  soluble 
lead  compound  is  decomposed  by  hydrogen  sulphide,  the  aqueous  solu- 
tion concentrated,  and,  whilst  still  hot,  precipitated  by  alcohol  ;  the 
precipitate  is  dissolved  in  water,  evaporated  on  the  water-bath,  and 
dried  over  sulphuric  acid.  Amorphous  lactosin  so  obtained  is  free 
from  ash,  and  shows  all  the  properties  of  the  crystalline  form,  except 
that  the  specific  rotation  =  •rl6S°.     Probably  lactosin  exists  in  two 
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moclificatious  mainly  distinguished  by  the  difference  in  tlicir  rotary 
powers. 

Crystalline  lactosin  is  prepared  from  the  amorjilious  form  by  boilinc^ 
it  for  some  days  in  a  vessel  provided  with  a  reflux  condenser  with  an 
amount  «f  alcohol  of  80  per  cent,  insufficient  for  complete  solution. 
It  forms  small  colourless,  lustrous  crystals  of  the  foimula  C'seHcjOgi  4- 
H20,  loses  its  water  on  long  heating  at  100°,  and  has  the  specific 
rotation  [aju  =  +211"7°.  It  is  moderately  soluble  in  water,  the  colour- 
less solution  resembles  an  aqueous  solution  of  dextrin  in  its  physical 
properties,  is  not  precipitated  by  lead  acetate,  basic  lead  acetate,  or 
lime-water,  but  is  precipitated  by  lead  acetate  and  ammonia.  It  does 
not  reduce  Fehling's  solution  of  the  ordinary  strength,  but  appears  to 
exert  a  slight  reducing  action  on  weak  solutions.  An  alcoholic  solu- 
tion is  precipitated  by  basic  lead  acetate  and  by  lime-water,  but  not 
by  normal  lead  acetate.  Addition  of  alcoholic  potash  or  soda  precipi- 
tates the  potassium  or  sodium  derivatives  of  lactosin. 

On  inversion,  lactosin  yields  lactose  and  a  sugar  of  rotary  power 
equal  to  about  +17^,  whose  investigation  will  be  continued. 

A.  J.  G. 

Gallisin,  the  Unfermentable  Part  of  Commercial  Glucose. 
By  C.  ScHMlTT  and  A.  Cuukxzi.  {J^er.,  17,  lUOO— lUlo). — Neubauer  and 
other  authors  have  stated  that  in  wine,  which  in  its  preparation  has 
been  subjected  to  Gall's  treatment  with  glucose  and  fei'mented,  a 
certain  portion  of  the  glucose  remains  in  the  wine  as  an  unfermented 
substance  which  is  neither  glucose  nor  dextrin.  Owing  to  the 
interest  that  has  arisen  as  to  the  possible  unwholesomeness  of  gallin- 
ated  wines,  the  authors  have  been  led  to  investigate  the  subject,  and 
have  succeeded  in  separating  from  fermented  glucose  (prej)ared  from 
potato-starch)  an  intensely  hygroscopic  substance  which  they  have 
named  gallisin.  A  physiological  investigation  of  this  compound  is  in 
progress,  but  at  present  for  ])urposes  of  priority,  the  purely  chemical 
part  of  the  research  is  published. 

Preparation  of  Gallisin. — A  solution  of  5  kilos,  of  glucose  was 
fermented  at  18 — 20°  for  five  or  six  days  with  yeast  and  filtered.  The 
solution  thus  obtained  was  then  evaporated  to  a  thick  syrup  on  the 
watei'-bath  and  shaken  in  a  flask  with  a  large  excess  of  absolute 
alcohol :  it  became  thickei-,  but  did  not  mix  with  the  alcohol.  Af'tei- 
a  second  treatment  with  absolute  alcohol  (by  means  of  which  water, 
sugar,  organic  acids,  &c.,  are  extracted)  the  syrup  was  found  to  be 
converted  into  a  crumbling  yellow-gray  mass,  whicli  by  pounding  in  a 
mortar  with  a  mixture  of  absolute  alcohol  and  ether  can  be  obtained 
as  a  gray  powder.  This  powder  may  be  pui-itied  by  dissolving  it  in 
■water,  repeating  the  above  treatment,  and  drying  over  sulphuric 
acid. 

Oallisin  when  viewed  under  the  microscope  is  found  to  be  amor- 
phous and  witliout  any  characteristic  structure.  It  is  intensely  hygro- 
scopic, more  so  than  calcium  chloride,  but  yields  no  definite  compound 
with  water.  It  is  insoluble  in  ether,  chlorofoim,  and  benzene,  very 
sparingly  soluble  in  glacial  acetic  acid  and  in  absohite  alcohol,  but 
slightly  more  so  in  nieihyl  alcohol,  and  in  this  it  dilTcrs  fi-<im  jrlucose 
which  is   readily  soluble.     It  ditsolves  wlieu    boiled   in  a  mixture  of 
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olacial  acetic  acid  and  absolute  alcohol,  but  it  is  precipitated  from 
this  solution  by  ether.  In  concentrated  aqueous  solution,  it  has  an  acid 
reaction  to  litmns-paper ;  and  undergoes  no  change,  either  by  heat 
or  when  treated  with  lead  acetate,  mercuric  nitrate  or  chloride,  ferric 
chloride,  tincture  of  iodine,  or  calcium  or  barium  chloride.  Barium 
hydroxide  precipitates  a  small  quantity  of  a  white  barium  compound. 
With  silver  nitrate,  it  undergoes  no  change  until  it  is  heated  or  am- 
monia is  added,  when  metallic  silver  is  precipitated.  It  rapidly  reduces 
potassium  permanganate,  especially  in  slightly  alkaliue  solution,  with 
separation  of  peroxide  of  manganese.  Potassium  dichromate  in  dilute 
acid  solution  is  also  rapidly  reduced.  Fehling's  and  Knapp's  solutions 
are  reduced  by  it  (in  this  it  differs  from  dextrin),  and  0-05  g.  glucose 
are  equal  to  0-109784  g.  gallis^in  in  reducing  power.  A  concentrated 
solution  of  gallisin  prevents  the  precipitation  of  iron  salts  by  ammo- 
nia or  caustic  alkalis.  With  acetic  anhydride,  it  gives  an  acetyl  com- 
pound, and  it  is  converted  into  glucose  by  treatment  with  dilute 
mineral  acids  on  the  water-bath.  On  treating  an  aqueous  solution  with 
fresh  yeast  it  is  not  fermented,  nor  does  it  undergo  lactic  fermenta- 
tion, but  if  a  dilute  aqueous  solution  is  allowed  to  stand  for  a  time 
it  decomposes  with  formation  of  a  mouldy  fungus.  At  100°  it  gives 
off  water  and  carbonic  anhydride.  It  has  a  slightly  sweet  taste  at  first, 
but  in  time  becomes  insipid.  A  solution  of  gallisin  turns  the  plane 
of  polarisation  to  the  right,  and  this  power  increases  according  to 
the  dilution  of  the  solution.  A  very  pure  white  specimen,  when 
analysed  with  every  care  to  prevent  access  of  moisture,  was  found  to 
contain  43'50  per  cent.  C  and  7"36  per  cent.  H,  and  these  results  lead 
to  the  formula  C.oHoiOio  (C,  439  :  H,  7-32). 

Gallisin-harium,  Ci2H22BaOio  +  3H.,0,  may  be  obtained  by  precipi- 
tating a  concentrated  aqueous  solution  of  gallisin  by  barium  hydrox- 
ide in  alcoholic  solution,  and  is  purified  by  dissolving  the  precipitate 
in  water,  reprecipitating  with  alcohol,  and  washing  with  ether.  The 
pure  substance  readily  absorbs  carbonic  anhydride,  is  slightly  alkaline, 
and  reduces  Fehling's  and  Knapp's  solutions.  It  loses  its  vi^ater  of 
combination  over  sulphuric  acid. 

He-racetylgalJisin  is  formed  by  heating  gallisin  with  acetic  anhy- 
dride for  two  and  a  half  hours  at  130 — 140°  under  pressure.  The  result- 
ing brown  mass  is  soluble  in  alcohol,  and  after  driving  off  the  excess 
of  acetic  anhydride  on  the  water-bath,  may  be  purified  by  boiling  with 
charcoal ;  the  acetyl-derivative  is  obtained  on  evaporation  of  its 
alcoholic  solution  as  a  colourless  glass-like  mass  of  the  formula 
CioHiyOioAce-  It  is  insoluble  in  water,  but  soluble  in  alcohol  and 
similar  solvents.  If  gallisin  be  heated  for  several  hours  at  170 — 180" 
with  an  excess  of  acetic  anhydride,  it  is  decomposed  with  formation, 
amongst  other  products,  of  ethyl  acetate. 

GalIisi7i-potai^sium,  C12H23KO10,  is  precipitated  from  an  alcoholic 
solution  of  hexacetylgallisin  by  boiling  it  with  alcoholic  potash, 
ethyl  acetate  being  formed  simultaneously.  It  is  a  hygroscopic 
powder  soluble  in  water,  with  alkaline  reaction.  In  a  similar  way  a 
precipitate  of  gallisin-lead  may  be  obtained,  Ci2H22PbOio  •+  PbO. 

Conversion  of  Gallisin  into  Grape-sugar. — Equal  parts  by  weight  of 
gallisin  and  oxalic  acid  were  heated  on  the  oil-bath  at  103°  for  two  to 
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three  honrs.  On  separating  the  oxalic  acid  with  lime  and  evapora- 
ting the  solution,  a  thick  sweet  syrup  was  obtained  which  in  a  few 
days  foiTned  a  crystalline  mass  of  glucose.  The  whole  of  the  gallisin, 
however,  could  not  be  converted  into  glucose :  by  the  prolonged  action 
of  oxalic  acid  on  an  aqueous  solution  of  gallisin,  it  becomes  yellow, 
and  smells  strongly  of  caramel. 

Oxidation  of  Gallisin. — On  pouring  a  solution  of  100  grams  gallisin 
in  50  c.c.  water  into  -iOO  grams  strong  nitric  acid,  a  powerful  reaction 
takes  place,  and  the  solution  becomes  heated  to  boiling,  with  evolution 
of  nitrous  fumes.  On  cooling,  neutralising  with  potash,  and  afterwards 
strongly  acidifying  with  acetic  acid,  an  acid  potassium  salt  crystallises 
out  in  beautiful  groups  of  white  needles  soluble  in  hot  water  but 
sparingly  in  cold.  About  20  grams  of  these  were  obtained  and  the 
results  of  analysis  agreed  with  the  formula  CeHgKOg.  From  this  acid 
.salt  a  neutral  silver  salt,  C6H8Ag208,  was  pi-epared,  and  from  the  lead 
salt  by  the  action  of  sulphuretted  hydrogen  the  free  acid  was  obtained 
as  a  thick,  acid,  uucrystallisable  syrup,  soluble  in  water  and  alcohol 
but  insoluble  in  ether.  On  distilling  the  ammonium  salt,  besides 
ammonia,  pyrroline,  &c.,  a  sublimate  was  obtained  which  is  soluble  in 
water,  alcohol,  and  ether,  and  at  present  is  under  investigation. 

Action  of  Heat  on  Gallisin. — On  heating  gallisin  in  a  cun-ent  of 
hydrogen  gas  on  the  water- bath  at  65°,  carbonic  anhydride  and  water 
are  given  off,  and  at  100°  it  melts  to  a  thick  amber-coloured  syrup; 
17"2  per  cent,  of  water  (4  mols.  =  18  per  cent.)  and  IS  7  per  cent,  of 
carbonic  anhydride  (1  mol.  =  13'4  per  cent.)  were  given  off.  This 
syrup  has  many  of  the  properties  of  gallisin,  as  has  also  its  barium 
compound,  which  is  found  on  analysis  of  the  barium  derivative  to  have 
the  formula  (CuHo30t,)2Ba.  This  may  mean  that  gallisin,  when  heated, 
gives  up  water  and  carbonic  anhydride,  but  when  the  resulting  sub- 
stance is  treated  with  water  the  water  is  again  taken  up,  and,  as  the 
barium  derivative  shows,  a  compound  is  formed  containing  1  mol. 
of  carbonic  anhydride  less  than  gallisin. 

The  authors  succeeded  also  in  preparing  pure  gallisin  from  a  wine 
■which  had  been  prepared  by  Gall's  process  in  1873,  and  identified  it 
by  i>he  above  reactions  and  by  analysis.  In  conclusion,  the  authors 
mention  that  a  physiological  investigation  of  gallisin  is  being  made, 
and  already  it  has  been  found  by  numerous  trials  that  there  is  no 
direct  or  indii*ect  unwholesomencss  in  the  use  of  gallisin  or  of  the 
glucose  which  is  formed  along  with  it.  A.  B. 

Invertin.  By  E.  Bouequelot  (J.  Pharm.  Chim.  [5],  7,  1.31 — 
134). — Experiments  were  made  in  reference  to  the  action  of  the 
soluble  ferment  of  yeast  (invertin)  on  gelatinised  starch.  The  inver- 
tin was  obtained  from  the  yeast  now  largely  used  by  bakers  (brewers' 
yeast  gives  a  bitterness  to  the  bread),  which  is  prepared  by  sowing 
yea.st  in  a  mixture  of  rye  or  maize  meal  with  malt  :  this  yeast  has  a 
little  diastase  mechanically  adhering  to  it.  50  grams  of  the  yeast 
were  mixed  with  lOO  c.c.  of  distilled  water,  and,  after  standing,  the 
solution  was  filtered.  The  residual  yeast  was  treated  with  water  in 
this  way  four  times  in  succession.  The  four  solutions  were  all 
found  to  be  rich  in   invertin,  indicated  by  its  hydrolytic  action  on 
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cane-sugar.  Bettlielot  and  Bechamp  have  previously  shown  that 
yeast  furnishes  large  quantities  of  invertin  to  water  when  isolated 
fi'om  nutrient  matter.  The  above  liquids  were  allowed  to  act  for 
some  hours  on  gelatinised  starch,  after  which  it  was  found  by  testing 
with  iodine  that  the  first  solution  alone  exercised  a  hydrolytic  action 
on  the  starch,  and  this  only  to  a  feeble  extent,  which  the  author  sup- 
poses is  due  to  adherent  diastas-e ;  the  other  liquids  had  no  action  on 
the  starch.  The  author  therefore  concludes  that  invertin,  unlike  dias- 
tase, has  no  hydrolytic  action  on  starch.  W.  R.  D. 

Direct  Conversion  of  Alcohols  of  the  Ethyl  Series  into 
Amines.  By  V.  Merz  and  K.  Gastorowski  {Ber.,  17,  623 — 640). — 
Although  it  is  known  that  phenols  when  heated  with  ammonia,  best 
in  presence  of  dehydrating  agents,  are  converted  into  primary  and 
secondaiy  amines,  the  reaction  has  not  yet  been  worked  out  with 
alcohols  of  the  ethyl  series.  Ammonia  alone  has  no  action,  and  but 
slight  action  in  pi'esence  of  calcium  chloride ;  good  yields  were  obtained 
only  in  the  presence  of  zinc  chloride  at  high  temperatures. 

j\rethyl  alcohol,  heated  in  sealed  tubes  at  200 — 220"  for  16  hours 
with  the  compound  of  zinc  chloride  and  ammonia,  yields  naono-  and 
tri-methylamine.  The  formation  of  dimethylamine  also  was  highly 
probable,  although  it  was  not  proved. 

Absolute  alcohol  and  ammonio-zinc  chloride  react  but  slightly  at 
200 — 220°;  on  further  heating  for  eight  hours  at  260°,  mono-,  di-, 
and  tri-ethylamine  are  formed,  the  yield  of  mixed  amines  being  about 
50  per  cent,  of  the  alcohol  employed.  Ethylene  and  pyridine  bases 
appear  also  to  be  formed. 

Isobutyl  alcohol  and  ammonio-zinc  chloride  react  hut  slightly  at 
200 — 220°,  even  after  being  heated  for  16  hours ;  at  260 — 28i'}°  from 
50 — 75  per  cent,  of  the  alcohol  is  converted  into  amines.  Mono-,  di-, 
and  tri-isobutylamine  wei'e  isolated  from  the  product.  Isobutyl 
alcohol  and  ammonium  chloride  react  but  slightly  at  280°. 

Normal  octyl  alcohol  and  ammonio-zinc  chloride  on  being  heated 
at  280°  for  16  hours  give  a  large  yield  of  amines  (over  75  per  cent, 
of  the  alcohol  used).  Monoctylamine  has  been  described  by  Eichler 
(Abstr.,  1880,  229).  Diocfylamine,  NH^CsH,7)2,  crystallises  in  long 
white  needles  having  an  odoar  like  that  of  tallow.  It  melts  at  36*5°, 
boils  at  about  297 — 298',  is  practically  insoluble  in  water,  readily 
soluble  in  alcohol  and  ether.  The  hydrochloride,  NII(C8Hi7)2,HC], 
crystallises  in  colourless  plates,  is  sparingly  soluble  in  water  or 
ether,  soluble  in  alcohol.  The  platmocMoride,  [NH(C8Hi7)2]o,H3PtCl6, 
forms  clear  yellow  plates  practically  insoluble  in  water.  Triodyl- 
aniinc,  N(C8Hn)3,  after  long  purification  forms  a  white  crystalline 
mass,  but  was  usually  obtained  as  a  nearly  colourless  oil  of  agreeable 
ethereal  odour.  It  boils  at  365 — 367°,  is  readily  soluble  in  ether  and 
absolute  alcohol,  but  very  sparingly  soluble  in  ordinary  spirit.  Most 
of  its  salts  are  liquid.  The  piafiuochloride,  (NCoiHsOjjHsPtCle,  forms 
a  glutinous  mass  insoluble  in  water. 

In  order  to  ascertain  the  nature  of  the  I'eaction  in  the  case  of  a 
secondary  alcohol,  capryl  alcohol  was  heated  with  ammonio-zinc  chlo- 
ride.    The  yield  ef  amines  was  m.uch  less   than   with  the  primary 
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alcohols,  being  only  about  25  per  cent,  of  the  weight  of  the  alcohol 
employed.  Monocaprylamine  has  long  been  known.  IHcapnjlamhw, 
NH(C8H,7)2,  forms  a  colourless  oil  of  aromatic  odour.  It  boils  at 
about  270";  vapour-density  =  8'49  (calc.  8";i3).  The  hydrochloride 
is  a  white  crystalline  substance  soluble  in  alcohol.  The  platino- 
chloride,  (NCi6H35)2,HoPtCl6,  crystallises  in  fine  yellow  ])lates  ;  tho 
aurochloride,  NCi6Hn5,HAuCl4,  crystallises  in  golden-yellow  plates. 
Tricnpriilaminc  is  also  an  oil  of  ai-omatic  odour.  It  boils  a  little  above 
the  boiling  point  of  mercury.     ']l!\iq  i^latiuuGhlorlde, 

(Na,H4a,H2PtCl6, 

was  obtained  as  a  compact  resinous  mass  showing  slight  signs  of 
crystallisation.  A.  J.  G. 

Action  of  Zinc-ethyl    on  Amines  and    Phosphines.     By  II. 

Gal  (/.  Pharm.  [6],  7,  484 — 485).  —  Zinc-ethyl  has  been  found 
by  the  author  to  be  without  action  on  tertiary  amines,  while  it  acts 
violently  on  primary  and  secondary  amines,  the  unsubstituted  hydro- 
gen being  replaced  by  zinc  with  disengagement  of  ethane.  The 
same  appears  to  be  the  case  with  the  phosphines.  The  bodies  used  in 
these  experiments  were  triethylamine,  dimethylphenylamine,  methyl- 
diphenylamine,  and  trimethylphosphine,  all  of  which  were  unacted 
on  by  zinc-ethyl.  The  author  proposes  to  utilise  this  reaction  for  the 
diagnosis  of  primary,  secondary,  and  tertiary  amines.  The  body  is 
mixed  with  zinc-ethyl  in  ethereal  solution  to  moderate  action,  when 
the  amines  of  the  first  two  classes  will  give  rise  to  a  reaction  in 
which  ethane  is  continuously  and  regularly  evolved,  while  the  tertiary 
amines  will  be  unacted  on.  The  action  of  zinc-ethyl  on  alkaloids 
was  also  examined.  No  reaction  occurred  with  nicotine  or  with 
quiuoline;  hence  these  bases  contain  no  hydrogen  which  is  replace- 
able by  zinc.  The  alkaloids  that  contain  oxygen  were  generally 
attacked,  yielding  metallic  derivatives,  which  were  easily  isolated. 
These  new  compounds  are  only  slowly  altered  by  exposure  to  the  air, 
but  are  rapidly  decomposed  by  water,  foz-ming  zinc  oxide  and  regene- 
rating the  alkaloid;  they  form  crystalline  salts  with  sulphuric  and 
hydrochloric  acids.  W.  R.  D. 

Glyoxalisoamyline  and  its  Derivatives.  By  B.  Radzis/.kwski 
and  L.  Szcr.  {Her.,  17,  1291 — 12iJGj. — Hadziszewski  has  already  de- 
scribed (Abstr.,  1883,  lObG)  the  preparation  of  glyoxalisoamyline 
from  glyoxal  and  the  ammonio-compound  of  isolvaleraldehyde.  The 
authors  now  find  that  it  may  be  obtained  by  passing  a  current  of  dry 
ammonia  into  a  mixture  of  crude  glyoxal  and  i.sovaleraldehyde  in 
alcoholic  solution.  Care  must  be  taken  not  to  allow  the  temperature 
to  rise  to  any  extent  during  the  i-eaftion.  The  hydrocliloride  is  a 
colourless  delicjuescent  body  crystallisable  from  alcohol  with  ditlienlty, 
and  melting  at  135 — 130°.  The  hydrobromide  is  similar  in  properties, 
and  melts  at  100°.  The  sulphate  is  so  deliquescent  that  it  could  not 
be  obtained  pure,  but  is  a  neutral  sulphate.  The  oxalate  was  ob- 
tained in  fine  rhombic  crystals  having  the  axial  relations  a  :  b  :  c  := 
0-4784  :  1  :  04003. 
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If  bromine  be  gradually  added  to  an  ethereal  solution  of  glyoxaliso- 
amyline  at  0°  until  it  is  no  longer  completely  decolorised,  the  product 
yields  glyoxalisoamyline  hydrobromide  and  dibroraoglyoxalisoamyline. 
The  weight  of  bromine  added  then  equals  the  weight  oi  the  glyoxaliso- 
amyline employed.  If  three  times  this  quantity  of  bromine  be  added 
the  liquid  remains  of  an  orange  colour,  and  dibromo-  and  tribromo- 
glyoxalisoamyline  are  obtained,  together  with  a  good  deal  of  resinous 
matter  not  investigated. 

Dihromoglyoxalisoamt/line  crystallises  in  colourless  scales  melting  at 
157 — 158^,  and  with  silver  nitrate  gives  a  white  precipitate,  which 
rapidly  turns  black  on  exposure  to  tlie  liglit,  and  decomposes  at  300° 
without  previous  fusion.  Ti'ibronwglyoxalisoamj/liiie  crystallises  from 
alcohol  in  colourless  needles,  which  blacken  at  200°  and  melt  at  216 — 
217°.  It  is  soluble  in  alcohol  and  ether,  and  sparingly  so  in  water. 
It  is  converted  into  the  dibromo-compound  when  treated  in  aqueous 
solution  with  sulj)hurous  acid ;  it  also  gives  up  a  third  of  its  bromine 
to  silver  nitrate.  Oxalmethylisoamyline  was  obtained  by  the  action  of 
glyoxalisoamyline  on  methyl  iodide,  but  in  quantity  too  small  for 
investigation.  Its  methiodide,  C7HnMeN2,MeI,  was  obtained  in 
rhombic  prisms.  When  heated  to  136°,  the  crystals  from  an  alcoholic 
solution  lose  their  transparency,  and  melt  at  169 — 170°  ;  the  crystals 
from  an  aqueous  solution  do  not  show  this  loss  of  transparency. 

Oxalethylisoamyline  was  obtained  by  the  action  of  ethyl  bromide  on 
glyoxalisoamyline.  It  forms  a  colourless  liquid  of  unpleasant  pungent 
odour,  boils  at  224—225°  (B.  =  743  mm.,  /„  =  19-4°)  ;  its  sp.  gr.  is 
09291  at  19'6°.  The  platinochlorlde  crystallises  in  orange- coloured, 
prisms,  soluble  in  hot  water. 

Oxalpwpylisoamyline  is  a  colourless  liquid,  boiling  at  239 — 242° 
(B.  =  738  mm.,  ^,j  =  23°).  It  is  more  sparingly  soluble  in  water  than 
the  ethyl  compound,  and  its  sp.  gr.  is  0'9149  at  18°.  The  platinorJdo- 
ride  is  soluble  in  alcohol  and  boiling  water,  and  crystallises  in  micro- 
scopic prisms.  Oxaldipropylisoamyline  bromide,  simultaneously 
formed,  crystallises  in  colourless  prisms,  belonging  to  the  rhombic 
system,  soluble  in  water  and  alcohol,  and  melting  at  162  —163°.  With 
silver  nitrate,  it  gives  a  precipitate  of  silver  bromide. 

Oxalisohidylisoamyllne,  CHuC/JBujNj,  boils  at  238—242°  (B.  = 
742  mm,  ^b  =  18°),  and  has  a  sp.  gr.  of  0-9048  at  16-1°.  The platino- 
cJiloride  crystallises  in  golden-coloured  scales. 

OxnlisoamyUsoamyline  boils  at  261 — 262°  (B.  ^  737  mm.,  ^^  := 
19°),  is  insoluble  in  watei%  and  has  a  sp.  gr.  of  0'9029  at  14'9°.  The 
p)latinnchloride  forms  minute  crystals.  A  double  salt  with  zinc  chlo- 
ride forms  very  hygroscopic  white  crystals  melting  at  86 — 87°. 
Oxidised  with  hydroxyl,  ox^disoamylisoamyline  yields  isoamyloxamide. 

The  action  of  these  oxalines  with  tannic,  picric,  and  tnngstic  acids, 
&c.,  is  similar  to  that  of  those  already  described.  L.  T.  T. 

Oxidation  of  Oxalines  and  Glyoxalines  by  means  of 
Hydroxyl.  By  B.  Radziszewski  {Ber.,  17,  1289— 12L»0). — Tromms- 
dorf  now  supplies  a  3  per  cent,  solution  of  pure  hydroxyl,  which  the 
author  finds  a  very  convenient  oxidising  agent. 

Wyss  found   that  glyoxaline  treated  with  the  ordinaiy  oxidising 
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agents  yields  only  carbonic  anhydride  and  traces  of  formic  acid.  The 
author  dissolved  glyoxalme  in  an  alkaline  solution  of  hydroxyl ; 
oxygen  was  liberated,  and  the  mixture  was  then  allowed  to  remain 
lor  several  days  undisturbed :  on  examination,  it  was  then  found  to 
contain  oxamide  and  apparently  traces  of  oxamic  acid.  Glyoxal- 
ethyline  and  glyoxalpropyline  similarly  treated  also  yielded  oxamide, 
the  yield  of  the  latter  body  increasing  with  the  molecular  weight 
of  the  original  substance. 

Glyeocine,  C6H6N4,  in  sulphuric  acid  solution,  when  treated  with 
hydroxyl  yields  dark  violet  and  black  colouring  matters,  which  are 
insoluble  in  the  ordinary  solvents,  and  are  now  being  investigated. 
All  the  oxalines  give  substituted  oxamides  with  hydroxyl :  for 
instance,  oxalethylpropyline  and  oxalethylethyline  both  yield  ethyl- 
oxamide,  whilst  oxalisoamylamyline  yields  isoamyloxamide. 

L.  T.  T. 

Diazo-  and  Diazoamido-derivatives  of  the  Paraffin  Series. 
By  T.  CcKTlUS  (Ber.,  17,  y5o — 95i)). — In  this  preliminary  notice,  the 
author  confirms  his  observation  (Abstr.,  1884,  42)  that  by  the  action 
of  sodium  nitrite  on  ethylic  glyeocine  hydrochloride  an  ethylic  diazo- 
acetate  is  formed — that  is,  a  compound  in  which  two  hydrogen 
atoms  of  the  methyl  group  in  the  acetic  acid  part,  are  replaced  by 
a  double  atom  of  triad  nitrogen.  This  reaction  seems  to  be  general 
in  cases  in  which  a  hydrochloride  of  the  ethereal  salt  can  be  formed, 
and  has  been  successful  with  alanine,  tyrosine,  leucine,  amidomalonic 
acid,  and  aspartic  acid. 

Ethylic  (jlijcocine  nitrite  is  easily  formed  by  suspending  ethylic 
glyeocine  hydrochloride  in  ether,  adding  finely  powdered  silver 
nitrite,  and  separatinsr  the  resulting  silver  chloride  with  alcohol. 
When  the  alcoholic  solution  of  the  nitrite  is  evaporated  in  a  vacuum 
over  sulphuric  acid,  it  yields  large  colourless  crystals  of  the  formula 
N00H.NH...CH2.C00Et.  In  time,  or  more  quickly  at  50°,  or  by 
distillation  in  steam,  water  separates  out,  and  the  diazo-compound  is 
formed.  The  comparative  stability  of  this  compound  is  a  proof 
that  the  nitrogen-atoms  are  both  united  to  carbon.  In  small  quan- 
tities (2 — 3  grams)  it  can  be  distilled,  but  with  larger  quantities 
explosion  takes  place.  The  yield  is  about  80  per  cent,  of  the  theo- 
retical quantity. 

Ethijllc  diazoacetate,  (NjCH.COOEt)  gives  on  boiling  with  benzoic, 
hippuric,  or  glacial  acetic  acids  respectively  benzo-,  hippuro-,  or  aceto- 
ethylic  glycollate.  Chlorine  in  the  cold  converts  it  into  ethylic 
dichloroacetate  with  separation  of  nitrogen.  Tiie  reactions  with  bro- 
mine and  iodine  are  similar.  Hydrochloric  acid  in  aqueous  solution 
converts  it  into  ethylic  monochloroacetate  and  ethylic  glycollate. 
Hydrofluoric  acid  in  aqueous  solution  converts  it  only  into  ethylic 
glycollate  or  ethylic  diglycollate,  according  to  the  quantity  of  water 
used.  With  hydrofluoric  acid,  however,  it  yields  ethylic  fluoacetate. 
This  reaction,  and  also  those  of  niti-ic,  nitrous,  and  chlorous  acids,  are 
under  further  investigation.  On  heating  it  with  benzaldehyde,  rind 
acting  on  the  oily  product  with  dilute  soda,  phenylacctic  acid  is 
formed  with  the  separation  of  a  carbon-atom.  With  ])enzii]nide  no 
ethylic  hippurate  was  formed  as  was  expected,  but  a  crystalline  sub- 
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siance  melting  at  about  95°,  and  now  under  investigation.  Hydro- 
carbons such  as  toluene  have  no  action  on  it,  even  on  boiling.  As  it 
is  undecomposed  by  acetic  acid  at  60°,  it  was  found  possible  to  reduce 
it  with  zinc  and  acetic  acid  to  ethylic  hydrazine  acetate,  the  hydro- 
chloride of  which  is  unstable.  This  compound  reduces  Fehling's 
solution  in  the  cold,  and  on  being  evaporated  with  hydrochloric  acid 
rapidly  decomposes  into  glycocine  hydi'ochloride  and  ammonium 
chloride.  Potassium  and  sodium  dissolve  in  ethylic  diazoacetate  with 
evolution  of  hydrogen,  and  form  brown  precipitates,  which  are  also 
under  further  investigation. 

On  passing  the  gases  obtained  by  oxidising  arsenic  trioxide  with 
nitric  acid  through  a  solution  of  ethylic  glycocine  in  ether,  at  first  no 
diazoacetate  is  formed,  but  a  thick  orange-coloured  oil,  insoluble  in 
ether,  and  seemingly  having  the  properties  of  a  diazoamido-compound. 
It  has  not  yet,  however,  been  obtained  in  a  pure  state.  Ethylic  diazo- 
acetate, when  slowly  dissolved  in  concentrated  aqueous  ammonia, 
yields  a  yellow  crystalline  mass  melting  at  97'' ;  this  appears  to  be  a 
diazoacetamide. 

The  amido-acids  of  the  fatty  series  do  not  form  diazo-compounds 
unless  the  hydrogen  of  the  acid  hydroxyl  is  replaced  by  an  alcohol 
radical,  nor  does  the  acid  ether  of  a  dibasic  acid.  Ethylic  aspartic 
acid  gives  no  diazo-compound,  although  it  forms  a  stable  hydrochloride; 
ethylic  aspartate,  on  the  other  hand,  yields  ethylic  diazosuccinate. 
"^  A.  B. 

Derivatives  of  Formaldehyde.  By  B.  Tollens  (Ber.,  17,  653 — 
559) _ — A  continuation  of  the  author's  work  on  this  subject.  Hexa- 
methi/lenamine  can  be  conveniently  prepared  by  evaporating  a  mixture 
of  ammonia  and  crude  formaldehyde.  It  is  stable  in  the  air,  readily 
soluble  in  water,  more  sparingly  in  alcohol.  When  heated  at  230 — 
270°  in  a  vacuum,  it  sublimes  without  decomposition.  Attempts  to 
determine  the  vapour  density  were  vmsatisfactory,  the  numbers 
obtained  being  3'809  and  3889  ;  calculated,  4-86  for  CaHioNiand  2-43 
for  C3H4N2.  The  author  has  further  examined  the  platinochloride.  It 
crystallises  in  microscopic  octohedrons,  and  has  the  formula, 

(C6H,2N4),,H,PtCl6  +  4H20. 

Hexamethylenamine  is  decomposed  by  acids  into  formaldehyde  or 
oxymethylene  and  ammonium  salts.  Sodium  amalgam  appears  to  be 
without  action  on  it.  Heated  with  methyl  iodide,  methyl  alcohol, 
and  water  at  170 — 200°,  a  considerable  amount  of  tetramethyl- 
ammonium  iodide  is  formed. 

Anhydroformaldehydaiiiline,  PhN  !  CH3,  is  prepared  by  mixing 
crude  formaldehyde  (85  grams)  with  aniline  (5 — 6  grams),  and  allow- 
ing it  to  remain  at  rest  for  some  hours,  when  the  new  substance 
crystallises  out.  It  forms  a  mass  of  fine,  silky,  white  needles  or 
plates,  which  cannot  be  fused  without  decomposition.  It  is  readily 
soluble  in  chloroform,  benzene,  and  toluene,  soluble  in  ether,  verj 
sparingly  in  alcohol,  and  almost  insohible  in  water.  It  is  decomposed 
by  boiling  with  alcohol  or  water.  Dilute  acids  scarcely  dissolve  it, 
but  with  concentrated  acids  it  dissolves  to  a  red  or  brown  coloured 
liquid.      Toluidine   yields   an  analogoiTS   crystalline  compound   with 
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formaldeliyde ;  methylaniline  gives  an  oil  and  carbamide  yields  a 
solid  sparingly  soluble  derivative.  A.  J.   G. 

Action  of  Baryta  on  Acetaldehyde.     Aldehyde-gum.     By  B. 

TOLLKNS  (Ih'T.,  17,  060— 6G1). — By  the  action  of  aqueous  baryta  on 
acetaldehyde  there  is  obtained,  in  addition  to  much  aldehyde-resin, 
a  yellow  gum-like  substance  of  the  formula  C:„Hip04  ;  it  is  soluble  in 
alcohol  and  ether.  By  treatment  with  milk  of  lime,  tlie  calcium  deri- 
vative, (Ci(,Hi704)2Ca,  is  obtained  as  a  yellowish-white  earthy  mass, 
soluble  in  absolute  alcohol,  precipitated  in  flocks  by  ether.  The  gum 
is  decomposed  by  heat,  gives  a  red  coloration  with  the  magenta 
reagent  for  aldehydes,  yields  iodofoi'm  on  treatment  Avith  iodine  and 
soda,  and  reduces  Fehling's  solution  when  boiled  with  it. 

A.  J.  G. 
Potassium  and  Barium  Glyoxal-hydrogen  Sulphites.  By 
De  Forchaxd  (Compt.  re7id.  98,  1537 — 1539). — I'utasaium  tilyoxal- 
hydrofjen  sulphite  is  obtained  by  the  same  method  as  the  sodium  salt 
(^Conipt.  rend.,  98,  824),  and  forms  brilliant  prisms  containing  H^O. 
The  heat  of  formation  was  estimated  by  the  first  of  the  methods 
employed  in  the  case  of  the  sodium  salt  {loc.  ciL),  and  the  following 
results  were  obtained  : — 


CoH^Oo  solid  +  2S0,  gas  +  K.,0  solid  +  H.O 

solid  =  C,H.,Oo.2KHS03  solid develops  +  142-81 

C.HoO,  solid  +  2S0.,  gas  +  K.,0  solid  +  H,0 

liquid  =  a.H.,Oo.2KHS03  solid    '. . 

CoH.,02    +    K.6.S2O4   solid    +    H..0  solid    = 

C,H,02.2KHS03  solid    

C.H^O^    +    KoO.SA  solid    -h    H,0   solid    z= 

C,H202.2KHS03  diss 

C2H2O2    +     K2O.S3O4   solid    +    HoO  liquid  = 

C2H.A.2KHSO3  solid    

CaHA    -I-    K.,0.S,04  solid   +    H.O  liquid  = 

C,H202.2KHS03  diss 


cal. 


+  144-24 


+    14-28 


+ 


+ 


+ 


0-88 

15-71 

2-31 


The  heat  of  formation  of  the  potassium  salt  in  the  solid  state  is 
always  greater  than  that  of  the  sodium  compound. 

Barium  rjlyoxal-hydrogen  szJp/iiYe,  2(C2H202.Ba0.2SO.) -I-7H2O,  is 
much  less  soluble  than  the  sodium  and  potassium  salts. 

C2H2O2  solid  +  2SO2  gas   -f   BaO  solid   +   3^ 

H2O  solid  =  C..H202.BaO.So04.3iH20 develops  +    92-73  cal. 

C2H2O2  solid  +  2S02gas  +  BaOsofid  +  3IH2O 

solid  =r  C2H202.BaO.S204.3^H20  diss „         +    8404   „ 

C2H..O2  solid  -h  2 SO,  gas  +  BaO  solid  +  3iH.,0 

liquid  =  C2H202.BaOS204.3iH20  solid  \...  „        +    97-72   „ 

C2H2O2  solid  +  2S02gas  +  BaO  solid  -f  3iH,0 

liquid  =  C2H202.iiaO.S204.3iH20  diss.'. ...  „         +    8904,, 

These  results  explain  the  formation  of  this  salt  from  barium 
chloride  and  sodium  glyoxal-hydrogen  sulphite,  and  also  the  precipi- 
tation of  a  solution  of  the  barium  salt  by  dilute  sulphuric  acid. 

C.  H.  B. 
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Action    of    Carbonic    Anhydride    on    Lead    Acetate.      Bj 

F.  Bellamy  (/.  Fharm.  [5]  7,  21G— 220).  — It  is  well  know^i 
that  carbonic  anhydride  acts  on  a  solution  of  lead  acetate  with 
formation  of  lead  carbonate  and  free  acetic  acid.  In  this  paper  the 
extent  to  which  the  reaction  takes  place,  under  different  conditions,  is 
investigated.  The  results  show  that  the  quantity  of  water  present 
does  not  affect  the  decomposition,  which  is  usually  complete  with  a 
5  per  cent,  solution  after  a  rapid  current  of  gas  has  been  passing  for 
about  two  hours  and  a  half.  The  whole  of  the  lead  acetate  is  never 
decomposed,  the  quantity  acted  on  being  inversely  as  the  temperature. 
It  is  evident  from  experiments  on  this  point  that  the  acetic  acid 
react^s  with  the  lead  carbonate  ;  this  occurs  slowly  if  the  solution 
which  has  been  acted  on  is  allowed  to  stand.  The  maximum  amount 
of  decomposition  effected  in  a  solution  of  lead  acetate  by  carbonic 
nnhydinde  at  a  temperature  of  7 — 8°  corresponds  with  77-48  per  cent, 
of  the  salt.  W.  R.  D. 

Preparation  of  Monochloracetic  Acid.  By  W.  Hentschel  {Ber., 
17,  1280). — Several  kilos,  of  acetic  anhydride  are  heated  at  100°  in  a 
suitable  tubulated  vessel,  and  a  stream  of  dry  chlorine  gas  passed 
into  the  liquid,  a  slow  stream  of  glacial  acetic  acid  being  allowed  to 
flow  in  at  the  same  time.  When  the  absorption  of  chlorine  slackens 
the  mixture  is  distilled,  and  the  fraction  180 — 187'^  which  forms  the 
]irincipal  product,  collected  separately.  The  reactions  are  the 
following  : — 

I.  (CH3.CO)oO  -f  CL  =  CHoCl.COOH  +  CH3.COCI. 
11.  CH3.COCI  +  CH,.COOH  =  (CH3.CO)20  +  HCl. 

L.  T.  T. 

Melting  Point  of  Monochloracetic  Acid.  By  B.  Tollens 
{Ber.,  17,  ^'0^ — 6(37). — Monochloracetic  acid  appears  to  exist  in  two 
uiodiBcations  distinguished  by  the  difference  in  their  fusing  points. 
On  taking  the  melting  point  of  the  distilled  acid  it  is  found  to  be 
62-5 — 63-2'',  the  acid  resolidifies  at  62 — 62-5°.  "When  the  melting 
point  of  the  resolidified  acid  is  again  determined,  it  is  generally  found 
to  be  52 — 52'5°,  If,  however,  the  solidified  acid  prior  to  the  second 
fusion  is  touched  with  a  trace  of  the  crystallised  acid,  it  rapidly 
assumes  an  opaque  appearance,  and  now  exhibits  the  original  melting 
point  of  about  62°.  A.  J.  G. 

Preparation  of  Acid  Anhydrides.  By  B.  Lachowicz  {Ber.,  17, 
1281 — 128-1;). — If  silver  or  lead  nitrates  be  acted  on  by  the  chlorides 
of  the  monobasic  acids,  the  reaction  takes  place  according  to  the 
equation — 

Pb(N03)2  +  2X.C0C1  =  PbClo  +  NoOs  +  (XC0)20, 
If  the  chlorides  of  the  dibasic  acids  be  employed,  the  reaction  is — 

Pb(N03)2  +  X(COCl),  =  PbCL  +  X,05  +  X<^Q>0. 

As  a  general  rule  lead  nitrate  is  to  be  preferred  to  silver  nitrate,  as 
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the  reaction  with  the  latter  is  generally  very  violent.  As  the  tcra- 
peratui'e  of  reaction  lies  above  the  boiling  point  of  some  of  the  lower 
acid  chlorides,  and  below  the  melting  point  of  others,  the  method 
must  be  somewhat  modified  according  to  circumstances,  closed  tubes, 
&c.,  being  used  in  the  one  case,  and  solvents  in  the  other. 

The  author  has  prepared  acetic,  benzoic,  and  phthalic  anhydrides  by 
this  method.  L.  T.  T. 

Preparation  of  Acid  Anhydrides.  By  W.  Hentschel  (Ber.,  17, 
1285 — 128G). — If  anhydrous  sodium  acetate  be  heated  to  a  tempera- 
ture a  little  above  the  boiling  point  of  acetic  anhydride,  and  a  rapid 
stream  of  phosgene  gas  be  passed  over  it,  acetic  anhydride  distils 
over.  The  anhydride  thus  prepared  has  a  very  unpleasant  odour,  due 
to  a  little  phosgene  gas  dissolved  in  it,  but  witli  a  little  care  can 
be  obtained  pare  enough  for  many  purposes.  Propionic,  butyric,  and 
benzoic  anhydrides  have  been  prepared  in  a  similar  manner.  Small 
quantities  of  the  corresponding  chlorides  are  alvvays  present  in  the 
anhydrides  made  in  this  way.  L.  T.  T. 

Diacetonylphosphorous  Chloride  and  Diacetonylphosphinous 
Acid.  iliyA.  MiCHAELis  {Ber.,  17, 1273 — 127G). — if  aluminium  chloride 
is  added  to  a  mixture  of  1  vol.  phosphorous  chloride,  and  2—25  vols, 
acetone,  a  brisk  reaction  takes  place,  hydrochloric  acid  is  copiously 
evolved,  and  the  reaction  has  to  be  moderated  by  cooling.  From  the 
product  a  colourless  oil  is  obtained,  boiling  at  235",  and  having  the 
formula  (CH3.C0.CH2)..PC1.  Biacetonyljjhosphorous  chloride  thus 
obtained  has  a  peculiar  but  rather  pleasant  odour ;  it  is  heavier 
than  water,  and  is  decomposed  by  it,  slowly  in  the  cold,  violently  on 
heating.  This  aqueous  solution,  when  evaporated  on  a  water-bath, 
leaves  a  thick  liquid,  which  solidifies  on  standing.  Diacetonylphos- 
phinous acid,  (CH3.CO.CH2).PH(OH)2,  thus  obtained  crystallises 
from  water  in  long  colourless  needles,  containing  1  mol.  H2O,  which 
they  lose  in  a  vacuum  over  sulphuric  acid,  or  at  100 — 110°.  Neu- 
tralised with  ammonia  and  treated  with  silver  nitrate,  this  acid  yields 
a  white  silver  salt  of  the  formula  (CH3.CO.CH2).;PH(OAg)2,  showing 
that  the  acid  is  dibasic.  The  silver  salt  is  soluble  in  boiling  water, 
but  the  solution  rapidly  decomposes.  Diacetonylphosphinous  acid  is 
a  very  stable  substance,  and  may  be  heated  to  120°  with  fuming  nitric 
acid  without  decomposition.  It  melts  and  gives  up  water  at  63 — 64°. 
Its  solution  slowly  decolorises  bromine-water  and  potassic  perman- 
ganate, and  Avith  excess  of  bromine  forms  bromacetone.  It  appears 
10  be  closely  related  to  Mulder's  acetone  phosphorus  acid, 

CH3.CO.CH3.HPO2, 
which  the  author  considers  to  be  most  probably  monacetonylphoa- 
phinous  acid,  CH3.CO.CHa.POH.OH.  L.  T.  T. 

Action  of  a/3-Dibromopropionic  Acid  on  Ethyl  Malo- 
nate.     By  M.  Conrad  and  M.   Guui/.eit  {Ber.,  17,  1185— llbb).— 

C(C00Et)2 
EthjUrimethylenetricarhoxylate,    CB./'  \  ,   is    formed    when 

>CH.C00Et 
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ethyl  aS-dibromopropionate  is  added  to  a  mixture  of  ethyl  malonate 
and  sodium  dissolved  in  absolute  alcohol.  After  removing  the 
excess  of  alcohol  by  evaporation,  the  addition  of  water  causes  the 
ethereal  salt  to  separate  out  as  an  oily  liquid  (sp.  gr.  1'127  at  15°, 
b.  p.  276°)  ;  on  saponification,  trimetliijlenetricarhoxylic  acid  is  obtained 
in  prismatic  crystals.  A  neutral  solution  of  the  acid  gives  white 
crystalline  precipitates  with  lead  and  silver  salts.  The  acid  melts  at 
184°,  splitting  up  into  carbonic  anhydride  and  trwiethylenedicarhoxylic 

CH.COOH 
acid,  CH..<^  I  .     The  latter  compound  crystallises  in  vitreous 

'^CH.COOH 
prisms,  melting  at  137°,  and  soluble  in  water,  alcohol,  and  ether.  The 
calcium  salt  is  anhydrous.  An  aqueous  solution  of  the  ammonium 
salt  forms  white  crystalline  precipitates  with  lead  acetate  and  silver 
nitrate.  Trimethylenedicarboxylic  anhydride  crystallises  in  glistening 
needles  which  melt  at  57°.  W.  C.  W. 

Ethyl  Glycollate.  By  L.  Meyer  (Ber.,  17,  669). — A  correction  to 
the  results  given  (Ber.,  17,  486).  The  pressure  at  which  the  boiling 
point  of  ethyl  glycollate  was  determined  was  760  mm.,  not  730 — 
740  mm.  It  is  very  probable  that  the  pressure  regulator  employed 
did  not  act  properly.  A.  J.   G. 

Solid  Carbonic  Acid.  By  H.  Landolt  (Ber.,  17,  309—311).— 
For  the  preparation  of  solid  carbonic  acid,  the  author  much  prefers 
the  cloth  bags  which  have  long  been  supplied  by  Bianchi,  of  Paris,  to 
the  ordinary  tin  boxes.  These  bags  are  conical  in  shape,  about  40  cm. 
long,  and  about  17  cm.  across  at  the  wide  end.  They  are  of  woollen 
material,  and  the  wide  end  can  be  drawn  together  by  a  tape.  The 
narrow  end  is  fastened  to  a  wooden  tube  which  fits  over  the  nozzle  of 
the  carbonic  acid  cylinder.  The  waste  of  acid  is  much  less  Avith  this 
bag  than  with  the  ordinary  box.  The  solid  acid  keeps  much  longer  i£ 
it  be  compressed.  For  this  purpose  the  author  uses  slightly  conical 
moulds  of  hard  wood,  fitted  with  wooden  pistons.  Specimens  obtained 
by  hammering  the  solid  acid  into  these  moulds  have  the  appearance  and 
approximate  hardness  of  chalk,  and  may  be  lightly  handled  without 
danger.  A  specimen  53  mm.  long  and  71  mm.  in  diameter  took  five 
hours  to  volatilise.  The  author  finds  the  average  density  of  his 
specimens  to  be  slightly  under  1"2.  L.  T.  T. 

Existence  of  the  Trimethylene  Ring.  By  W.  H.  Perkin,  Jun. 
(Ber.,  17,  323—325). — The  author  shows  that  the  trimethylenedicar- 
boxylic (ethylenemalonic)  acid  described  by  him  (Ber.,  17,  54)  is 
identical  with  the  vinylmalonic  acid  obtained  by  Fittig  and  Boeder 
(Abstr.,  1883,  730).  As  the  experiments  of  Fittig  and  Boeder  tend 
to  throw  doubt  on  the  existence  of  a  trimethylene  ring,  the  author  has 
investigated  the  action  of  alkalis  on  the  two  substances  described  by 
him  (this  vol.,  64)  as  trimethylenecarboxylic  (ethyleneacetic)  acid 
and  benzoyltrimethylenecarboxylic  (ethylenebenzoylacetic)  acid.  If 
these  acids  were  vinyl-  and  not  trimethylene-derivatives  they  would 
readily  be  split  up  by  alkalis  into  ketones  and  acids  like  the  homo- 
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logons  allyl  derivatives.  This  is,  however,  not  the  case,  as  they  may- 
be boiled  for  hours  with  very  concentrated  potash  without  nndergoino' 
decomposition.  The  author  therefore  believes  the  acid  obtained  by 
Fittig  and  Roeder,  and  by  himself,  to  be  a  trimethylene-  and  not  a 
vinyl-derivative.  He  believes  that  in  the  formation  of  the  liydro- 
bromic  acid  compound  a  rupture  of  the  rinj^  takes  place.  This  view 
is  also  strenp-thened  by  the  researches  of  P^reund  on  free  trimethvlene, 
Freund  tinding  that  hydriodic  acts  on  trimethylene  much  more  readily 
than  bromine  does.  L.  T.  T. 

Hydroxymaleic  Acid.  By  E.  Scherks  (Ber.,  17,  G98— 699). — 
Bourgoin  having  described  a  hydroxymaleic. acid  prepared  by  shaking 
potassium  bromomaleate  with  moist  silver  oxide  (Ab.str.,  1883,  1021), 
the  author  endeavoured  to  repeat  his  experiments,  but  although  many 
modifications  of  the  process  were  tried,  they  were  invariably  unsuc- 
cessful. The  existence  of  this  acid  therefore  would  seem  to  be  doubt- 
ful. A.  J.  G. 

Action  of  Hydroxylamine  on  Chelidonic  Acid  and  Meconic 
Acid.  By  V.  Meyer  (Ber.,  1061 — 1062). — Hydroxylamine  and  its 
hydrochloride  have  no  reaction  on  chelidonic  acid.  It  is  therefore 
unlikely  that  this  acid  is  a  ketone  acid.  Hydroxylamine,  however, 
combines  readily  with  meconic  acid,  forming  an  acid  containing 
1  atom  of  nitrogen.  On  this  ground  meconic  acid  will  probably  be 
found  to  be  a  ketune-  or  aldehyde-acid.  The  further  investigation  of 
this  reaction  and  also  of  the  action  of  hydroxylamine  on  comenic  acid 
and  hydrocomenic  acid  will  be  carried  out  by  Odernheimer. 

A.  B. 

Pyrotritartaric  Acid.  By  C.  Bottixger  (Ber.,  17,  317—318).— 
When  bromine  is  added  to  pyrotritartaric  (uvic)  acid  suspended  in 
water,  the  acid  gradually  dissolves,  hydrobromic  acid  being  formed 
at  the  same  time.  When  sufficient  bromine  has  been  added,  a  very 
unstable  yellow  oil  separates,  whilst  bromoform  is  deposited  from  the 
aqueous  residue  on  neutralisation  with  sodium  hydroxide.  Tlie  yellow 
oil  dissolves  in  cold  sodium  hydroxide  with  a  yellow,  in  sti'ong  sul- 
phuric acid  with  a  dark  cherry-red,  coloration.  In  contact  with  water 
this  oil  decomposes,  yielding  hj^drobromic  acid,  a  dark  resinous  sub- 
stance, and  an  oily  brominated  ketone,  sparingly  soluble  in  water, 
and  volatile  with  steam.  This  ketone  has  a  very  penetrating  odour, 
and  dissolves  in  a  solution  of  sodium  carbonate,  but  the  solution  very 
soon  undergoes  decomposition.  With  hydrogen  sodium  sulphite,  it 
forms  an  easily  soluble  crystalline  substance.  Heated  with  a  solution 
of  silver  nitrate  reduction  takes  place,  and  the  smell  of  acetamide 
becomes  perceptible  ;  the  resulting  solution  yields  a  reddish-brown 
silver  salt  on  treatment  with  nitric  acid.  The  author  considers  these 
results  as  confirmatory  of  the  formula  CMe :  C.CH(COOH).COMe, 
proposed  for  pyrotritartaric  acid  by  Baeyer  and  Perkin.        L.  T.  T. 

Conversion  of  Gluconic  Acid  into  Normal  Caprolactone. 
By  H.  KiLi.^Ni  and  S.  Klkkmanx  (Jier.,  17,  12i>6— 13U3).— (ilucnnic 
acid  may  be  prepared  by  adding  2  parts  of  bromine  to  a  cold  solution 
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of  1  part  of  starch  in  5  parts  of  water,  and  allowing-  it  to  remain  for 
30  to  36  hours.  The  liquid  is  then  heated  to  drive  off  excess  of  bro- 
mine, and  the  hydrobromic  acid  is  removed  by  adding  the  exact 
quantity  of  lead  carbonate  necessary  to  form  lead  bromide.  The  glu- 
conic acid  is  then  purified  by  means  of  its  calcium  salt. 

1  part  of  the  dried  acid  was  mixed  with  10  parts  of  concentrated 
hydriodic  acid  (b.  p.  127°)  and  f  pai-ts  amorphous  phosphorus,  and 
the  whole  digested  for  7  hours,  when  the  solution  was  found  to  contain 
caprolactone.  This  supports  Fittig's  formula  for  gluconic  acid,  at 
least  as  far  as  the  normal  character  of  the  carbon-chain  is  concerned. 

L.  T.  T. 

General  Reaction  for  the  Amido-fatty  Acids.  By  T.  Ccrtius 
Ber.,  17,  959 — 9G0). — This  reaction  depends  on  the  formation  of  a 
diazo-compound  as  previously  described  (this  vol.,  p.  987).  The 
substance  to  be  tested  is  dissolved  in  absolute  alcohol  in  a  test-tube 
and  treated  with  hydrochloric  acid  gas.  The  excess  of  hydrochloric 
acid  and  alcohol  is  then  boiled  off,  the  remaining  liquid  dissolved  in  a 
very  small  quantity  of  water,  covered  with  ether,  and  a  few  drops  of 
a  concentrated  solution  of  sodium  nitrite  added.  Immediately  a  small 
quantity  of  nitrogen  gas  is  evolved,  as  it  is  difficult  to  drive  off  all  the 
hydrochloric  acid.  The  liquid  is  agitated  with  the  ether,  and  from 
the  latter,  on  evapoi'ation,  the  ethereal  salt  of  thediazo-acid  if  present 
is  obtained  in  oily  drops.  On  adding  hydrochloric  acid,  these  give  off 
quantities  of  nitrogen  gas  and  become  colourless.  The  altered  and 
intense  odour  of  a  chlorinated  ethereal  salt  may  also  be  observed. 

A.  B. 

Sarcosine.  By  F.  Mtlius  (Ber.,  17,  286—292). — In  his  original 
description  of  sarcosine,  Liebig  states  that  it  sublimes  unchanged  if 
heated  for  some  time  at  100°.  Strecker,  in  describing  his  synthetical 
sarcosine,  says  the  crystals  do  not  change  in  appearance  at  100°,  but 
melt  at  a  slightly  higher  temperature  and  sublime  unchanged. 
Believing  the  fused  body  to  be  no  longer  sarcosine,  the  author  inves- 
tigated the  subject. 

When  sai'cosine  is  heated  in  a  retort,  it  appears  to  undergo  no  change 
below  200° ;  at  210°  it  begins  to  melt,  and  the  fusion  is  complete  at 
220°.  During  fusion,  water,  carbonic  acid,  and  dimethylamine  are 
given  oif ;  the  last  two,  however,  in  relatively  small  quantities.  The 
fused  mass  in  the  retort  forms  a  pale  yellowish  oil,  which  distils  at 
about  350°,  with  scarcely  any  decomposition,  and  on  cooling  forms  a 
white  fibrous  crystalline  mass  which  yields  colourless  prisms  when 
recrystallised  from  alcohol ;  these  melt  at  149 — 150°,  are  very  easily 
soluble  in  water,  and  have  a  bitter  taste  and  neutral  reaction.  Combus- 
tion showed  its  empirical  formula  to  be  C3H5NO,  so  that  it  had  been 
formed  according  to  the  equation  C3H,N03  =  CsHjI^O  +  HoO.  It  is 
therefore  sarcosine  anhydride,  but  as  will  be  seen  from  its  compounds 
the  empirical  formula  must  be  doubled,  giving  as  its  true  formula 
C6H10N2O2.  A  vapour-density  determination  made  according  to 
Meyer's  method,  gave  numbers  approximating  tolerably  closely  to 
those  required  by  the  formula  CfiHmNoOs,  considering  the  decomposi- 
tion which  the  substance  undergoes  above  its  boiling  point.     No  salt 
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could  be  obtained  by  evaporatine^  the  anhydride  with  hydvocldovic 
acid,  but  witli  a  hydrochloric  sobition  oi^  platinic  chloride  a  nlatino- 
chloride,  2(C6H,oN202),H2PtCl6  +  4HoO,  was  formed,  crystal'lisinq- 
in  hexagonal  plates.  Recrjstallised  from  alcohol,  it  yields  cubes 
or  prisms  with  2H..0.  Sarcosine  anhydride  was  obtained  l)y  Traube 
(Abstr.,  1883,  192),  by  passing  cyanogen  cldoride  tlirough  sarco- 
sine in  a  melted  state,  but  from  analysis  of  the  dehydrated  platino- 
chloride,  crystallised  frcmi  alcohol,  he  assigned  to  it  the  formula 
CeHioNoOa.  With  gold  chloride,  sarcosine  anhydride  yields  an 
aurochloride,  (CfiHi„No02)2,HAuCl4  +  2H.,0,  crystallising  in  glistening 
violet  prisms.  It  also  forms  a  double  salt  with  mercuric  chloride, 
which  yields  large  colourless  prisms.  Treated  in  aqueous  solu- 
tion with  bromine,  transparent  red  crystals  are  formed,  spariiiL;-Iy 
soluble  in  water;  these  are  stable  in  an  atmosphere  of  bromine  but 
on  exposure  to  the  air  lose  bromine  and  leave  the  unchanged  anhy- 
dride. The  anhydride  is  reconverted  into  sarcosine  by  heatino-  it 
with  aqueous  hydrochloric  or  sulphuric  acid,  or  by  fusion  with  potash. 

In  aqueous  solution,  sarcosine  anhydride  is  oxidised  by  a  weak 
solution  of  potassium  permanganate,  with  formation  of  dimethyl- 
oxamide  and  oxalic  acid.  Sarcosine,  on  the  contrary,  yields  carbonic 
nitrous,  and  nitric  acids,  and  traces  only  of  oxalic  acid. 

The  author  considers  it  probable  that  the  constitution  of  sarcosine 
anhydride  is  represented  by  the  formula 

The  secondary  formation  of  dimethylamine  and  carbonic  acid  from 
sarcosiue  would  be  expressed  by  the  equation 

NHMe.CH2.COOH  =  NHMe.  +  CO2. 

Kept  for  some  time  at  a  temperature  slightly  below  its  melting  point, 
sarcosine  yields  a  sublimate  containing  small  quantities  only  of  the 
unchanged  substance.  L.  T.  T. 

Preparation  of  Carbamide.  By  W.  Hkxtschel  (7?/ ?-.,  17,  1280 
— 1287). — A  stream  of  dry  ammonia  is  passed  into  phenyl  car- 
bonate heated  on  a  water-bath,  until  the  odour  of  ammonia  becomes 
strongly  marked.  The  product  is  then  poured  into  hot  water.  On 
cooling,  the  liquid  separates  into  a  dark-coloured  layer  of  phenol,  and 
an  aqueous  solution  of  carbamide.  5  kilos,  of  the  carbonate  yield 
1  kilo,  carbamide,  and  almost  the  whole  of  the  phenol  is  recovered. 
An  almost  theoretical  yield  of  phenyl  carbonate  is  obtained  bypassing 
dry  phosgene  gas  into  a  solution  of  j)lienol  in  its  equivalent  quantity 
of  dilute  soda.  L.  T.  T. 

Alanine  and  Ethyl  Oxalate:  a  Correction.  By  11.  Sciiiff 
(Ber.,  17,  1033 — lOii-A). — The  su!)stance  which  is  dcscril)('d  in  a  pre- 
vious communication  {Tier..  17,  40.3)  a.s  ethyliniidodiethyldioxamide 
has  been  found  to  contain  a  much  smaller  quantity  of  nitrogen  than 
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that  which  by  a  clerical  mistake  it  was  supposed  to  contain  and 
required  theoretically.  The  investigation  of  this  substance,  which 
cannot  be  the  above  mentioned,  will  be  continued.  A.  B. 

Uric  Acid.  By  E.  Fischer  (Ber.,  17,  328— 338).— Although 
phosphoric  chloride  fails  to  remove  oxygen  from  uric  acid,  the  author 
finds  that  if  the  uric  acid  is  first  methylated,  two  oxygen-  and  two 
hydrogen-atoms  can  be  replaced  by  two  chlorine-atoms,  and  that  on 
further  treatment  a  third  chlorine-atom  can  be  introduced  in  place  of 
another  oxygen-  and  another  hydi-ogen-atom.  These  chlorines  can 
then  be  replaced  by  hydrogen,  ethoxyl,  the  amido-group,  &c.,  thus 
giving  a  large  number  of  derivatives.  For  convenience  of  nomen- 
clature, the  author  looks  upon  all  these  as  derivatives  of  a  hypothetical 
non-oxygenised  body,  CH3.C5N4H3,  to  which  he  gives  the  name 
wethylpurin.  Methylnric  acid  then  becomes  trihydroxymethylpurin, 
and  so  on.  The  methylated  uric  acid  used  in  this  research  was  pre- 
pared by  heating  neutral  lead  urate  with  2  mols.  of  methyl  iodide  for 
30  hours  at  100°.  The  product  probably  consisted  of  a  mixture  of 
mono-  and  di-methyluric  acid,  but  these  were  not  separated. 

Dichlorhi/droxijmethylpurin,  C5N4Me(OH)Cl2i  was  obtained  by 
heating  10  parts  of  the  above  described  methylated  uric  acid  with 
13  parts  phosphoric  chloride  and  50  parts  phosphoric  oxychloride  for 
8 — 9  hours  at  130°.  The  oxychloride  was  distilled  off,  the  residue 
decomposed  with  water,  and  the  whole  evaporated  to  dryness.  The 
residue  is  extracted  with  water,  when  a  dark-brown  partly  crys- 
talline mass  is  left,  which  contains  all  the  dichlorhydroxyraethyl- 
purin.  This  mass  is  then  heated  with  strong  nitric  acid,  when  a 
violent  action  takes  place,  all  the  bye-products  (which  are  to  form  the 
subject  of  another  paper)  being  converted  into  easily  soluble  com- 
pounds. On  the  addition  of  water,  dichlorohydroxymethydpurin  is 
precipitated  in  an  almost  pure  state.  When  recrystallised  from 
alcohol,  it  forms  thin  white  needles  melting  at  274°.  It  is  more 
stable  than  uric  acid,  volatilises  undecomposed,  and  is  not  attacked  by 
boiling  with  fuming  nitric  acid  or  hydi'ochloric  acid  and  potassium 
chloi'ate.  It  dissolves  easily  in  alkalis,  and  can  be  boiled  with  them 
without  decomposition.  The  chlorine-atoms  are  replaced  by  hydrogen 
by  treatment  with  fuming  hydriodic  acid. 

Triddoromethijlpnrin.  C5N4MeCl3,  is  obtained  by  heating  1  part 
of  the  dichloro-derivative  with  Ij  parts  phosphoric  chloride  and 
5  parts  phosphoric  oxychloride  in  closed  tubes  at  160°  for  8  hours. 
It  crystallises  in  small  colourless  needles  which  melt  at  17-4°.  It  is 
insoluble  in  alkalis,  and,  unlike  the  dichloride,  is  easily  reconverted 
into  methyluric  acid.  When  heated  on  the  water-bath  with  alcoholic 
soda,  it  yields  diethoxychloromethylpurin,  which  crystallises  in 
needles  ;  but  if  the  action  of  the  alkali  be  continued,  a  substance  is 
produced  which  is  free  from  chlorine,  melts  under  boiling  water,  and 
is  probably  triethoxymethylpurin.  If  diethoxychloromethylpurin  is 
heated  with  fuming  hydrochloric  acid  at  130°,  it  is  converted  into 
C5N4MeH;)03,  which,  from  its  reactions,  &c.,  is  undoubtedly  a  mono- 
methvluric  acid.  This  body  is  almost  as  sparingly  soluble  as  uric 
acid,  requiring  for  solution  more  than  2000  parts  of  boiling  water,  and 
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therefore  appears  to  be  different  from  the  methyluric  acid  described 
by  Hill  (this  Journal,  30,  75). 

Hijdroxymethiilpur'ni,  CoNiMeHsO,  obtained  by  the  reduction  of 
dichloroxymethylpurin  by  fuming  hydriodic  acid,  crystallises  in  colour- 
less prisms,  melting  at  233°,  and  easily  soluble  in  water  to  an  alkaline 
solution.  Its  hydriodide  crystallises  in  colourless  scales,  soluble  in 
alcohol  and  water ;  the  hydrochloride  is  easily  soluble  iu  water, 
sparingly  so  in  alcohol.  The  aurochloride  crystallises  in  thin  yellow 
plates;  the  platinochloride  in  orange  prisms.  In  slightly  acid  solu- 
tions, silver  nitrate  precipitates  silver  hydroxymethylpurin  as  a  white 
crystalline  powder.  As  hydroxymethylpurin  has  the  composition  of  a 
methylsarcine,  the  author  endeavoured  to  methylate  sarcine  by 
acting  on  its  di-silver  derivative  with  methyl  iodide.  He  obtained  a 
dimethylsarcine,  wdiich,  how^ever,  differed  from  hydroxymethylpurin 
and  also  from  hydroxydimethylpurin. 

DicJdoroxydimetlnjlpnrin,  C5N4MeMOCl2,  is  obtained  by  acting  on  the 
lead  salt  of  the  monomethyl-derivative  with  methyl  iodide.  It 
crystallises  in  thin,  slightly  coloured  needles,  which  melt  at  183''.  It 
is  insoluble  in  alkalis,  but  is  decomposed  by  boiling  alkalis.  Alco- 
holic potash  removes  one  chlorine-atom  at  ordinaiy  temperatures,  the 
second  on  heating,  ethoxyl  being  introduced  in  their  place. 

H/idroxydimetJujIjjurui,  C5N4Me2H20,  is  easily  obtained  from  the 
dichloro-derivative  by  reduction  with  hydriodic  acid.  It  crystallises 
in  needles  melting  at  112°.  It  is  easily  soluble  in  alcohol  and  water 
to  a  strongly  alkaline  solution ;  sparingly  soluble  iu  ether,  almost 
insoluble  in  alkalis.  Its  aurochloride  gives  characteristic  yellow 
needles.  It  has  the  composition  of  dimethylsaricne,  but  is  not 
identical  with  that  above  described  ;  and  the  author  is  at  present 
in  doubt  whether  it  should  be  regarded  as  a  dimethylsarcine  or 
not. 

Etlioxychloroa'xjdimethylptirin,  C5N4Me20C1.0Et,  is  obtained  by  acting 
on  dichloroxydimethylpurin  with  50  per  cent,  alcoholic  pot.ash,  the 
temperature  not  being  allowed  to  rise  above  40°.  It  often  crystallises 
in  a  mass  of  slender  needles,  but  gradually  changes  into  heavier  crys- 
talline agglomerations  which  fuse  at  160°.  When  heated  with  fuming 
hydriodic  acid,  it  loses  chlorine  and  ethoxyl  and  yields  trihydroxy- 
dimethylpurin. 

Dihydro.rydimethylpurin,  CoN4Me2H203,  isfoi-med  by  heating  ethoxy- 
chloroxydimethylpurin  with  ten  times  its  weight  of  fuming  hydriodic 
acid.  This  substance  is  crystalline  and  distils  unchanged.  Although 
ideritical  with  theobromine  in  composition,  it  differs  from  it  in  proper- 
ties, but  shows  its  relation  to  uric  acid  by  giving  the  murexide  reaction. 

Diethu.njdxydiini'fJiylpnrin,  C5NiMe20(OEt)2,  prepared  from  the 
dichloro-derivative  by  l)oiling  it  with  excess  of  alcoholic  soda,  crystal- 
lises from  Avater  in  minute  scales  melting  at  126 — 127''.  It  is  easily 
soluble  in  alcohol,  sparingly  so  in  Avater.  It  is  insoluble  in  alkalis, 
but  easily  soluble  in  concentrated  hydrochloric  acid.  If  heated  with 
strong  hydrochloric  acid,  in  sealed  tubes  at  130°,  it  loses  both  ethyl- 
groups,  and  is  convei'ted  into  trihydroxydimdJiylpnrhi.  The  reaction  is 
more  rapid  with  concentrated  sulphuric  acid  at  a  tem2)erature  of 
140°. 

YOL.  XLVI.  3   y 
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TrihyflruxiirliinetJnjlpuriii,  C5N4Me2H;,03,  forms  almost  colourless 
crystals  which  melt  at  a  very  high  temperature,  undergoing  decomposi- 
tion at  the  same  time.  It  is  sparingly  soluble  in  boiling  water.  This 
body  is  not  decomposed  by  boiling  with  ammouiacal  silver  nitrate,  but 
yields  a  gelatinous  silver  salt  on  evaporation  of  the  excess  of  ammonia, 
thus  differing  entirely  from  the  dimethj-luric  acid  described  by  Hill. 
Chlorine  or  potassium  chlorate  and  hydrochloric  acid  decompose  it 
quickly  into  easily  soluble  products,  but  only  very  slight  traces  of  any 
compound  resembling  alloxan.  The  principal  product  is  an  easily 
soluble  crystalline  substance  which  the  author  is  now  investigating. 
The  author  postpones  any  discussion  of  the  uric  acid  formula  until 
his  researches  are  further  advanced.  L.  T,  T. 

Chemical  Nomenclature.  By  A.  Baeter  (Ber.,  17,  960 — 963). 
— In  this  paper,  the  author  describes  a  method  of  naming  complicated 
organic  substances  by  which  from  the  name  alone  the  exact  position 
of  the  atoms  and  groups  of  atoms  may  at  once  be  understood. 
Organic  bodies  may  be  divided  into  three  classes;  1st,  those  in  which 
there  is  an  open  chain  of  carbon-atoms ;  2nd,  those  in  which  the 
chain  is  closed  ;  and,  3rd,  those  in  which  there  are  both  open  and  closed 
chains.  The  position  of  the  atoms  in  the  first  is  usually  shown  by 
means  of  Greek  letters,  and  in  the  second  by  the  use  of  Arabic  numbers. 
In  cases  such  as  naphthalene  and  quinoline  when  there  are  two  rings 
of  atoms,  one  ring  is  represented  by  nutnbers  and  the  other  by  letters. 
The  author  proposes  to  use  lettei'S  for  these  rings.  Thus  using 
for  the  benzene-ring  the  letter  B,  and  for  the  pyridine-ring  the  letters 
Py;  the  constitutional  formula  corresponding  to  the  name  B  1"4- 
dichloro-,  Py  r3-dihydroxy-quiiioline,  is  readily  understood  to  be  that 
of  a  quinoline  in  which  two  particular  hydrogen-atoms  in  the  benzene- 
rinp-  have  been  replaced  by  chlorine-atoms,  and  two  particular 
hydrogen-atoms  in  the  pyridine-ring  by  hydroxyls,  provided  the 
order  in  which  the  atoms  are  to  be  counted  is  fixed.  In  naplithalene 
the  letters  B  and  BB',  and  in  anthracene  -B,  -BB',  and  perhaps  A  for 
the  middle  ring,  may  be  used  ;  thus,  for  example,  phenylanthracene 
is  a  name  which  may  have  a  treble  meaning,  and  distinction  has  to 
be  drawn  between  A  phenylanthracene,  B  phenylanthracene,  and  BB' 
phenylanthracene. 

In  the  case  of  open  chains,  the  present  system  of  naming  by  means 
of  Greek  letters  may  be  used  with  a  slight  alteration.  There  is  an 
inconvenience  in  the  present  system  that  in  substituted  acids  the 
first  carbon-atom,  that  of  the  carboxyl-group,  is  not  named  x  but  the 
one  next  to  it,  whilst  in  substituted  hydrocarbons  the  first  carbon- 
atom  is  named  a.  The  author  now  proposes  in  all  cases  to  call  the 
first  carbon-atom  by  the  last  letter  of  the  Greek  alphabet,  w,  and  the 
carbon-atoms  next  to  it  in  order  sc,  (3,  7,  &c.  The  nomenclature  of 
acids  remains  unaltered,  but  it  is  altered  in  substituted  hydrocarbons  ; 
a-chlorostyrolene,  Ph.CH  !  CHCl,  becomes  w-chlorostyrolene,  and 
/i-chlorostyrolene,  Ph.CCl  '.  CH,,  becomes  a-chlorostyrolene.  There 
are  scarcely  any  other  similar  changes,  and  the  drawback  in  this  case 
might  be  diminished  by  styling  the  present  /:i-chlorostyrolene,  a-* 
chlorostyrolene. 
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The  following  are  examples  of  this  change  in  nomenclature  : — 

Benzyl  chloride     =  w-clilorotolucne, 

Benzvlene  dichloride    =  io-diehlorotoluene, 

Benaenyl  trichloride     =  w-trichlorotoluene, 

o-Xyljlene  bromide =  w>-dihromo-o-xv]cne, 

Mesitylene  with  3  CI  in  3  methyls  =  co.-trichloromesitylene, 

!N[esitylene  with  3  CI  in  1  methyl  =  w-trichlorome.sitylene, 

Ph.CHo.CHoBr , =  w-bromethylhenzene, 

Ph.CHBr.CH3 =  a-bromethylbenzene, 

a-Chlorostyrolene.    =  w-chlorostyrolcne, 

/3-Chlorostyrolene =  a-chlorostyrolene, 

Acetophenone  bromide =  w-bromacetophcnone, 

Ph.CH2-CH2.CH.Br =  w-bromopropylbenzene, 

Ph.CH2.CHBr.CH3 =  a-bromopi-opylbenzene, 

Ph.CHBr.CH2.CH3 =  f5-bromopropylbenzene. 

For  a  compound  in  which  substitution  takes  place  both  in  the 
closed  rincr  and  in  the  side  chain,  the  abov^e  signs  require  to  be  com- 
bined. Thus  an  acetophenone  bromide  in  which  the  benzene-ring 
is  also  brominated  in  the  para-position,  is  w-bromo-4-brom-aceto- 
phenone,  or  more  shortly  &;-4-dibromacetophenone.  A  substituted 
cinnamic  acid  in  which  one  hydrogen-atom  is  replaced  in  the  ring,  or 
one  in  the  side  chain  by  bromine,  may  be  called  a-4-dibromo-cinnamic 
acid.  A  quinaldine,  in  which  hydrogen  in  the  methyl-group,  in  the 
pyridine-rinoc,  and  in  the  benzene-ring,  has  been  replaced  by  hjdroxyl 
groups,  may  be  named  w-Py2-Bl-trihydroxyquinaldine. 

The  author  also  proposes  to  use  the  prehxes  eso-  or  es-,  and  exo-  or 
ex-  to  express  compounds  in  which  hydrogen-atoms  are  substituted, 
either  in  the  closed  ring  or  open  chain,  but  the  more  exact  position  of 
which  is  not  known  or  expressed.  For  example,  three  dichlorethyl- 
benzenes  are  possible  in  which  the  hydrogen-atoms  in  each  case  are 
substituted  in  the  side  chain.  When  the  exact  position  is  unknown 
they  may  be  called  exodichlorethylbenzene.  If  three  hydrogen-atoms 
are  also  substituted  in  the  benzene-ring,  it  may  be  esotrichloro-exo- 
dichlorethylbenzene.  Again,  if  the  total  number  of  chlorine-atoms 
are  known,  but  the  exact  positions  are  unknown,  it  may  be  called 
esoexo-pentachlorethylbenzene.  La.stly,  in  a  similar  way,  if  the 
position  of  the  substituted  atoms  is  only  known  in  part  of  the  com- 
pound, this  method  is  of  u.se.  For  example,  in  the  case  of  a 
quinoline-cinnamic  acid  in  which  in  the  benzene-ring,  in  the  ])yridinc- 
ring,  and  in  the  side  chain,  hydrcgen-atoms  have  been  2'eplaced  by 
hydroxyl-groups,  but  the  exact  position  of  these  is  unknown,  the  name 
and  constitution  of  the  acid  may  be  expressed  as  B-hydroxy-Py- 
hydroxy-ex-hydrcxyquinolinecinnamic  acid,  or  more  shortly  as  B-P3- 
exotrihydroxyquinolineeinnamic  acid  ;  and  if  it  is  unceriain  in  which 
part  of  the  quinoline  the  substitution  has  taken  place,  as  es-dihydroxy- 
ex-hydroxyquinolineeinnamic  acid. 

N.B. — This   system   of  nomenclature   is  used    by   Baeyer  and  his 
collaborators  in  their  recently  itublished  communications. 

^  A.  B. 

3  y  2 
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Xylenes.  By  A.  Colson  (Compf.  rend,  98,  1543—1545).— 
OrtJio.i'ijlene  glycol  {plitlialic  glycol),  C6H4(CH2.0H)2,  is  obtained 
hj  boiling  orthodibromo-xylene  with  the  I'equisite  quantity  of  potas- 
sium carbonate,  and  20  or  30  times  its  weight  of  water,  filtering, 
evaporating  to  dryness  in  a  ■vacuum,  and  extracting  the  residue 
with  ether.  It  forms  rhomboidal  plates,  which  melt  at  64"5°,  and 
readily  remain  in  superfusion ;  sp.  gr.  of  the  liquid  at  75°=1'141. 
The  glycol  has  a  bitter  taste,  and  dissolves  in  five  times  its  weight  of 
ether  and  six  times  its  weight  of  water,  but  is  more  soluble  in  alcohol. 
When  boiled  with  concentrated  hydrochloric  or  hydrobromic  acid,  it 
yields  the  corx^esponding  chloride  or  bromide. 

Orthoclihroino-xyleiie  is  obtained  by  adding  bromine  drop  by  drop  to 
orthoxylene  heated  at  140 — 190°.  The  liquid  is  filtered  and  the  solid 
product  washed  with  ether  and  purified  by  repeated  crystallisation 
from  alcohol.  It  melts  at  94"6°,  and  is  more  soluble  in  hot  ether, 
alcohol,  and  light  petroleum  than  in  these  liquids  when  cold.  On 
oxidation,  it  yields  jjhthalic  acid,  and  it  is  partially  saponified  by 
alcohol. 

Orthodichloro-ivylene,  obtained  by  the  action  of  concentrated  hydro- 
chloric acid  on  the  glycol,  is  a  crystalline  substance  Avhich  melts  at 
54-8°,  and  sublimes  easily;  sp.  gr.  at  20°  =  1'33.  It  is  very  soluble 
in  ether  and  light  petroleum.  The  dichloro-xylene  obtained  by  Ray- 
man  {Bull.  Soc.  Cliim.,  26,  532),  melting  at  103°,  was  doubtless  1  :  4 
dichloro-xylene.  C.  H.  B. 

Tribenzoylmesitylene.  By  E.  Louise  (Compt.  rend.,  98,  1440 — 
1442).- — Monobenzoyl-  or  dibenzoyl-mesitylene  is  dissolved  in  an 
excess  of  benzoic  chloride,  and  heated  with  aluminium  chloride  at 
198°,  the  product  washed  with  water,  and  the  black  residue  extracted 
with  boiling  alcohol.  As  the  alcoholic  solution  cools,  it  deposits 
amber-coloured  crystals  of  symmetrical  tribenzoyl-mesitylene, 
C30H24O3.  This  comjDound  melts  at  215 — 216°,  is  almost  insoluble 
in  cold  alcohol,  more  soluble  in  boiling  alcohol,  ether,  benzene,  &c., 
but  most  readily  dissolved  by  a  mixture  of  chloroform  and  acetone. 
From  this  latter  solvent  it  is  deposited  in  large  oblique  rhombic 
prisms,  the  acute  angle  of  which  =  76°  46',  and  the  angle  of  the 
principal  face  on  the  lateral  face,  P  :  m  =  94°  10'. 

The  formation  of  the  benzoyl-derivatives  of  mesitylene  is  a  function 
of  the  temperature.  Below  118°  the  mono-derivative  is  formed 
alone,  the  di-derivative  at  150°,  and  the  tri- derivative  at  198°. 

C.  H.  B. 

Phenethyl  Compounds.  By  K.  Mainzer  (Ber.,  17,  1160).— A 
question  of  priority. 

Condensation  Products  of  Thiophene  with  Aldehydes, 
Methylal,  and  Benzyl  Alcohol.  By  A.  Peter  (Ber.,  17,  1341 — 
1347).— Comey  (Ber.,  17,  790)  has  shown  that  the  Friedel- Crafts 
reaction  is  applicable  to  thiophene,  and  Nahnsen  (Ber.,  17,  789)  that 
dithienyl, analogous  to  dipheuyl,is  formed  bypassing  thiophene  through 
tubes  heated  to  dull  redness.  The  author  has  further  investigated 
the  analogy  between  benzene  and  thiophene. 
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BWucnyltricMordhane,  CCl3.CH(C4H3S)o,  analofrous  to  the  diplienyl- 
triclilorethane  obtained  by  Baeyer,  is  prepared  as  follows  : — lU  yi-ams 
of  chloral  and  28  grams  of  crude  tbiophene  (about  half  thiopbone, 
half  benzene)  is  dissolved  in  200  glacial  acetic  acid  ;  to  this  solution 
an  equal  volume  of  a  mixture  of  equal  parts  of  glacial  acetic  and 
strong  sulphuric  acids  is  gradually  added,  and  finally  concentrated 
sulphuric  acid  until  the  mixture  no  longer  gives  the  tbiophene  reac- 
tion. Tbe  product  is  then  poured  into  cold  water,  and  purified  in 
the  usual  way.  Dithienyltrichlorethane  is  easily  soluble  in  ether, 
carbon  bisulpliide,  and  boiling  alcohol,  sparingly  in  cold  alcohol.  It 
melts  at  7Q°,  and  gives  a  very  intense  violet-red  coloration  when 
heated  with  sulphuric  acid  and.  isatin ;  so  that  mere  traces  can  be 
detected  by  this  reaction.  The  yield  of  dithienyltrichlorethane  is 
about  30  per  cent.,  but  the  aqueous  filtrate  contains  a  considerable 
quantity  of  its  sulphonic  acid. 

DithienyhlichlDrethylene,  CCL  !  C(C4H3S)3,  was  obtained  from  the 
trichloro-compound  by  treatment  with  Ij  mols.  potassium  hydroxide, 
but  a  better  yield  was  obtained  when  the  latter  Avas  replaced  by 
potassium  cyanide.  It  forms  a  colourless  oil,  which  distils  in  a 
current  of  steam,  and  gives  a  violet-blue  colour  with  sulphuric  acid 
and  isatin  in  the  cold.  Unlike  the  trichloro-derivative,  it  is  decomposed 
by  sulphuric  acid. 

HexahromodithienyUricliloretliane,  CCla.CHfCiBraS),,  was  obtained 
by  brominating  the  trichloro-derivative.  It  forms  a  white  crystalline 
powder,  soluble  in  boiling  alcohol.  It  gives  no  colour  reaction  with 
sulphuric  acid  and  isatin. 

Bithienyltrihromethane,  CBr3.CH(C4H3S)i,  obtained  from  bromaland 
tbiophene,  crystallises  in  small  well-formed  pyramids,  which  melt  at 
101  — 102°;  and  is  analogous  in  its  properties  to  the  dithienyl- 
trichlorethane. 

iJithieuyldihrometlnjlene  is  obtained  by  the  action  of  potassium 
hydroxide  or  cyanide  on  the  tribromo-compound.  It  is  a  colourless 
oil,  which  can  be  distilled  with  steam  ;  and  resembles  the  dtchloro- 
derivative  in  properties. 

Dithienylmethtnie,  CH2(C4H3S)2,  was  obtained  by  Bacyer's  reaction 
for  obtaining  diphenylmethane.  The  yield,  however,  never  exceeded 
10  per  cent.,  as  a  great  deal  of  decomposition  and  formation  of  the 
sulphonic  acid  took  place.  It  is  a  colourless  oil,  having  an  odour  of 
oranges,  and  boiling  at  267°.  With  isatin  and  sulphuric  acid  it  gives 
a  red  coloration  in  the  cold,  but  the  colour  becomes  more  intense  on 
gently  warming  the  mixture.  Sulphuric  acid  alone  causes  docompo- 
.sition.  In  one  preparation  of  dithienylmethane,  the  oil  solidified  to 
lanceolate  crystals  ;  these  melted  at  43°,  and  showed  the  characteristic 
reaction  of  dithienylmethane  with  isatin  and  sulphuric  acid,  but  they 
only  weighed  003  gi'am,  and  the  author  has  not  been  able  to  obtain 
the  oil  again  in  a  crystalline  state. 

Phenylfhienijlmethane,  CH2Ph(C4H3S),  was  obtained  by  digcstirg 
benzyl  alcohol  and  tbiophene  with  stannic  chloride.  A  better  yield 
was  obtained,  however,  by  dissolving  5  grams  of  benzyl  alcohol,  and 
<;  grams  of  pure  tbiophene  which  was  diluted  with  its  own  volume  <  f 
light  petroleum,   in   100  grama  glacial  acetic  acid ;  then  adding  an 
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equal  volume  of  a  mixtui-e  of  equal  parts  of  sulphuric  and  glacial 
acetic  acids,  and  then  sulphuric  acid  until  the  thiophene  reaction 
could  no  longer  be  obtained.  Phenylthienyl methane  is  an  oil  of 
fruity  odour,  and  boils  at  2G5°  (uncorr.).  With  sulphuric  acid  and 
isatin  in  the  cold,  it  gives  a  red  coloration,  Avhich  turns  to  a  magenta- 
red  on  warming.  It  does  not  decompose  so  readily  with  sulphuric  acid 
as  most  of  the  foregoing  compounds.  L.  T.  T. 

Preparation  of  Phenyl  Cyanate.  By  W.  Hentschel  (Ber.,  17, 
1284 — 1285). — If  a  stream  of  phosgene  gas  be  passed  over  fused 
carbanilide,  phenyl  cyanate  distils  over  as  a  colourless  oil.  A  still 
easier  method  of  obtaining  it  consists  in  melting  dry  aniline  hydro- 
chloride in  a  retort,  and  passing  over  it  a  current  of  phosgene  gas : 
hydrochloric  acid  is  given  off,  and  phenyl  cyanate  distils  over.  The 
phenyl  cyanate  absorbs  a  good  deal  of  hydrochloric  acid,  and  becomes 
solid,  but  on  redistillation  gives  np  the  acid,  and  then  remains  liquid. 
It  would  seem,  therefore,  to  possess  slightly  basic  properties,  and  to 
form  a  compound  with  hydrochloric  acid,  similar  to  that  formed  by 
cyanic  acid.  These  methods  render  it  very  easy  to  prepare  phenyl 
cyanate  in  quantity.  L.  T.  T. 

Ethylphenol.  By  H.  Auer  (Ber.,  17,  G69— 673).— Propyl-,  butyl-, 
and  amyl-phenols  have  been  prepared  by  Liebmann  (Abstr.,  1882, 
171,  727)  by  condensation  from  the  respective  fatty  alcohols  and 
])henol  by  aid  of  zinc  chloride  ;  and  methjdpropylphenol  has  been 
prepared  by  Mazzara  (Abstr.,  1883,  463j,  using,  however,  magnesium 
chloride  as  the  dehydrating  agent.  The  author  has  applied  this 
reaction  to  the  preparation  of  ethylphenol. 

Equivalent  quantities  of  phenol  and  absolute  alcohol,  with  about 
twice  the  weight  of  zinc  chloride,  were  heated  in  a  vessel  provided 
with  a  reflux  condenser.  The  temperature  remained  for  a  long  time 
constant  at  173°,  then  slowly  rose  to  181°,  when  the  reaction  was 
stopped.  The  main  products  of  the  i-eaction  were  ethylphenol  and 
ethylpheneto'il ;  they  can  be  separated  by  treatment  with  dilute 
aqueous  potash,  in  which  the  former  alone  is  soluble.  T^thyJplienol, 
CeH^Et.OH,  so  obtained  forms  an  oily  colourless  liquid,  boils  between 
191 — 215°,  has  sp.  gr.  1"049  at  14°,  is  sparingly  soluble  in  water, 
readily  soluble  in  ether  and  alcohol.  With  ferric  chloride,  it  gives  a 
dirty  green  coloration.  It  is  probably  identical  with  the  /3-ethyl- 
phenol  obtained  by  Beilstein  and  Kuhlberg  by  the  action  of  potash 
on  /3-etliylbenzenesulphonic  acid.  EtliylplLcneto'il,  C6H4Et.OEt,  is  a 
mobile  colourless  liquid  of  strong,  persistent,  aromatic  odour.  It  turns 
yellow  on  exposure  to  light.  It  is  insoluble  in  water,  soluble  in 
alcohol  and  ether.  Sp.  gr.  =  0-986  at  14°.  Etlnjlphenolphthalein, 
C22His04  +  HoO,  prepared  by  heating  ethylphenol  with  phthalic  acid 
and  zinc  chloride,  forms  a  pale  reddish-grey  crystalline  powder, 
insoluble  in  water,  readily  soluble  in  ether  and  alcohol.  It  closely 
resembles  phenolphthalein,  but  is  distinguished  from  it  by  its  alkaline 
solution  having  a  violet-red  colour,  by  not  being  decomposed  below 
139°,  and  by  the  greater  instability  of  its  compound  with  ammonia. 
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Methyl  alcohol,  when  heated  Avith  phenol  and  zinc  chloride,  yields 
only  anisoil,  and  that  in  very  small  quantity.  A.  J.   G. 

High-boiling  Phenols  contained  in  Coal-tar.  By  E.  Nolting 
(Ber.,  17,  386 — 887). — The  coal-tar  oils  boiling  al)ove  300°  probably 
contain  the  phenols  of  anthracene  and  phenauthrene. 

w.  c.  w. 

Ethereal  Salts  of  Nitrosophenol.  By  J.  F.  Walker  {Ber.,  17, 
899 — 401). — Sodiuni  nitrosoplienol  is  best  prepared  by  adding  phenol 
(1  raol.)  to  a  concentrated  alcoholic  solution  of  sodium  ethylate 
(1  mol.),  and  stirring  the  mixture  thoi'oughly  with  amyl  nitrite 
(1  mol.).  The  solution  is  then  evaporated  over  sulphuric  acid,  and 
the  residue  is  washed  with_ether  and  dried  on  porous  tiles.  Benzcnjl- 
nitrosophenol,  CfiH4(N0).0Bz,  obtained  by  adding  benzoic  chloride  to 
sodium  nitrosophenol  covered  Avith  a  layer  of  anhydrous  chloroform 
or  ether,  is  a  yellow  crystalline  substance  which  melts  at  168° 
with  decomposition.  It  dissolves  freely  in  chloroform  and  in  hot 
alcohol.  It  is  decomposed  by  boiling  with  alkalis.  Ethyl  nitrosoiihenol- 
carho.i'ijlate,  CBH4(N0)0.C00Et,  crystallises  in  golden  needles, 
which  melt  at  109°.  It  is  soluble  in  chloroform  and  in  hot  alcohol. 
The  corresponding  methyl  compound  forms  yellow  prisms  which 
melt  at  187°.     Mononitrosoresorcinol  yields  analogous  compounds. 

w.  c.  w. 

Nitroso-orthocresol.  By  E.  Nolting  and  0.  Kohn  {Ber.,  17, 
870 — 871). — jSiitroso-orthocresol  is  prepared  by  slowly  adding  nitrosyl 
sulphate  to  orthocresol  dissolved  in  30  times  its  weight  of  water. 
After  purifying  the  product  by  Ter  Meer's  process  {Ber.,  8,  628), 
the  nitrocresol  is  obtained  in  white  needles,  soluble  in  alcohol,  ether, 
chloroform,  or  hot  water.  The  crystals  melt  at  185'^,  with  decomposi- 
tion. The  sodium  salt  is  deposited  from  acetone  in  brown  needles 
containing  3  mols.  HoO.  The  potassium  salt  is  anhydrous.  B(jth 
salts  dissolve  freely  in  alcohol  and  in  water.  The  aqueous  solution 
yields  pi-ecipitates  with  the  salts  of  the  lieavy  metals. 

On  oxidation  by  potassium  ferricyanide,  nitrosocresol  is  converted 
into  the  nitrortliocresol,  melting  at  95"^,  described  by  Neville  and 
Winther  (L'e/-.,  15,  2978).  Nitric  acid  (sp.  gr.  1'88)  converts  it  into 
dinitrorthocresol,  melting  at  86°.  On  reduction,  the  nitroso-com- 
pound  yields  the  amidocrcsol,  melting  at  175",  which  is  also  obtained 
by  the  reduction  of  the  azo-compounds  of  orthocresol  (see  this  vol., 
p.  902).  The  nitroso-group  in  this  compound  stands  in  the  para- 
position  as  regards  the  hydroxyl.  AV.  C.  W. 

Two  Isomeric  Phenyl  Methyl  Glycols.  By  T.  Zincke  {Ber.,  17, 
708 — 718). — f5ome  time  back  the  author  showed  that  two  alcohols 
might  be  obtained  from  stilbene  bromide  or  chloride — hydrobenzoiu 
and  isohydro])enzoin— both  of  which  can  only  be  expressed  by  the  same 
formula,  CHPh.(OH).CHPh.OH  (Abstr.,  1877  [i],  460)^.  Later,  in 
conjunction  with  Wachendi)i-lf  and  Breuer  (Abstr.,  1878,  885),  he 
found   that  styroleue  bromide,  CliPhBr.CHaiir,  yields  only  a  single 
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dihydric  alcohol.  In  his  present  communication,  he  extends  his 
researches  to  the  dibromicle  CHPhBr.CHMeBr,  obtained  by  the 
bi'omination  of  propylbcnzene,  and  finds  that  this  also  yields  two 
isomeric  phenyl  methyl  glycols,  CHPh(OH)CHMe.OH. 

a-Phenyl  methyl  glycol  is  prepared  by  boiling  the  dibromide  in  acetic 
acid  solution  with  potassium  acetate,  diluting  with  water,  extracting 
the  acetate  formed  with  ether,  and  saponifying  w4th  alcoholic  potash. 
It  forms  large  tabular  crystals  which  melt  at  52 — 53°.  It  is  readily 
soluble  in  water,  alcohol,  ether,  acetone,  benzene,  and  chloroform, 
sparingly  soluble  in  light  petroleum. 

^-Pkenyl  methyl  glycol  is  prepared  by  converting  the  dibromide  into 
the  benzoate  and  saponifying,  or  by  boiling  the  dibromide  for 
three  to  four  days  with  a  solution  of  potassium  carbonate  (1 :  6). 
It  is  crystalline,  melts  at  92 — 93°,  and  is  markedly  less  soluble  than 
the  a-alcohol  in  the  solvents  mentioned  above.  The  investigation  of 
these  bodies  and  some  related  compounds  is  in  progress. 

A.  J.  G. 

Trinitro-resorcinol.  By  E.  Nolting  and  A.  Collin  (Ber.,  17, 
259 — 261). — When  styphnic  ether  is  heated  with  a  solution  of  sodium 
hydroxide  or  carbonate,  sodium  styphnate  is  formed.  If  a  cold 
alcoholic  solution  of  the  ether  is  mixed  with  excess  of  alcoholic 
ammonia,  and  the  whole  allowed  to  stand,  the  liquid  becomes 
red,  then  yellow,  and  deposits  the  trinitrometaphenylenediamine, 
C6H(NH2)3(N02)3  [NH, :  NO. :  NH,  :  NO, :  NO,  =  1  :  2  :  3  :  4  :  6]  in  the 
form  of  yellow  miscroscopic  needles.  This  substance  is  very  sparingly 
soluble  in  the  ordinary  solvents,  and  melts  at  a  very  high  tempera- 
ture. Ammonia  is  evolved  on  heating  it  with  dilute  soda,  and  sodium 
styphnate  is  re-formed.  No  trace  of  nitrous  acid  could  be  detected 
by  Griess'  reaction  in  the  mother-liquors  from  which  the  trinitro- 
phenylenediamine  had  crystallised.  Styphnic  acid  (trinitroresorcinol), 
when  heated  with  aniline,  yields  an  aniline  salt,  but  no  trace  of  diazo- 
amidobenzene.  Styphnic  ether  and  aniline  yield  a  crystalline  body, 
probably  C6H(NOa)3(NHPh)2,  but  not  further  investigated  ;  no  trace 
of  diazoamidobenzene  was  found.  From  these  reactions,  the  authors 
consider  that  the  positions  of  the  side  groups  in  styphnic  acid  must  be 
[OH  :  NO.  :  OH  :  NO. :  NO^  =1:2:3:4:6].  If  either  of  the  other 
two  possible  formulfe  [1:2:3:4:5,  or  1:3:4:5:6]  were  correct, 
nitrous  acid  should  be  eliminated  when  styphnic  acid  is  treated  with 
alkalis  or  ammonia.      (Compare  also  Henriques,  Abstr.,  1883,  327.) 

L.  T.  T. 

Nitrobenzyl  Chlorides  and  Iodides.  By  G.  Kumpf  (Ber.,  17, 
1073 — 1074). — On  nitrating  benzyl  chloride,  besides  solid  paranitro- 
benzyl  chloride,  an  oily  mother-liquor  is  left  from  which,  after  a  time, 
two  kinds  of  crystals  are  deposited.  Some  of  these  are  needles  having 
the  form  of  paranitrobenzyl  chloi-ide,  but  others  have  quite  a  different 
form,  being  thick  and  rhombic.  The  author  carefully  picked  out 
the  latter,  and  found  them  to  be  a  nitrobenzyl  chloride  giving,  on 
oxidation,  orthonitrobenzoic  acid  of  melting  point  147° ;  they  are 
therefore  crystals  of  orthonitrobenzyl  chloride. 


I 
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On  hoilinrr  ortlionitrobenzjl  chloride  Avlth  potassium  iodide  and 
alcohol,  ortlionitrobenzjl  iodide  is  formed.  It  crystallises  in  rhombic 
plates,  and  melts  at  75°.  Paranitrobenzyl  iodide  prepared  in  the 
same  way  from  paranitrobenzyl  chloride  crystallises  in  colourless 
needles,  and  melts  at  127''.  A.  B. 

Orthonitrobenzyl  Chloride.  By  E.  Noltixg  (Ber.,  17,  385— 
386). — The  oil  which  is  obtained  as  a  b^'e-product  in  the  preparation 
of  paranitrobenzyl  chloride  (which  is  crystalline)  is  oxidised  by  potas- 
sium permanganate,  yielding  orthoniti'obenzoic  acid.  It  consists 
chietJy  of  orthonitrobenzyl  chloride.  W.   C.  W. 

Paranitrophenyl-benzyl  Ethers  and  Phenyl  Paranitroben- 
zyl Ethers.  By  G.  Ku\'pf  (Ber.,  17,  1075— 1078).— A  number 
of  nitro-derivatives  of  phenyl  benzyl  ether  have  been  prepared.  The 
general  method  has  been  to  act  on  benzyl  chloride  or  paranitrobenzyl 
chloride  with  the  potassium  salt  of  nitrophenol.  As  the  potassium 
salts  of  dinitrophenol  and  picric  acid  have  no  action  on  benzyl  chloride, 
the  silver  salts  and  benzyl  iodide  were  used.  The  ethers  obtained  are 
as  a  rule  crystalline,  and  soluble  in  benzene  or  glacial  acetic  acid. 
The  following  were  prepared  : — Paranitrophenyl  benzyl  ether, 
N02.C6H4.0.CH2Ph,  melting  at  106°;  orthonitrophenyl  benzyl  ether, 
melting  at  29°  ;  a-dinitrophenyl  benzyl  ether  (N'02)2C6H3.0.CH.>Ph, 
melting  at  14'J°  ;  /^-dinitroplienyl  benzyl  ether,  melting  at  TG" ;  benzyl 
picrate,  (X02):)CH2.0.CH2Ph,  melting  at  149°  ;  phenyl  paranitrobenzyl 
ether,  PhO.CH2.CgH4.XO2,  melting  at  91°;  pai-anitrophcnyl  paranitro- 
benzyl ether,  NO2.C6H4.O.CH2.C6H4.NO2,  melting  at  183'^  ;  orthonitro- 
phenyl paranitrobenzyl  ether,  melting  at  129° ;  a-dinitrophenyl 
paranitrobenzyl  ether,  (N02)2CcH3.0.CHn.C6H4.N02,  melting  at  2Ul° ; 
f^-dinitrophenyl  paranitrobenzyl  ether,  melting  at  137° ;  paranitro- 
benzyl picrate,  (N02)3C6H2.0.CH2.C6Hi.N02,  melting  at  108°. 

A.  B. 

Ethyl  Phenylcarbonate.  By  B.  Pawlewski  (Ber.,  17,  1205). — 
When  aluminium  chloride  is  added  in  successive  portions  to  a  mixture 
of  phenol  and  ethyl  chlorocarbonate,  ethyl  phenylcarbonate  is  formed. 
This  compound  has  been  described  by  Fatianow  (Jakresb.,  1864,  447). 

W.  C.  W. 

Aniline  Derivatives.  By  A.  Claus  and  H.  Howitz  (Ber.,  17, 
1324 — 1328). — With  the  idea  of  throwing  light  on  the  valency  relation- 
ships of  atoms,  the  authors  have  examined  the  di-substituted  anilines 
and  tetra-substituted  ammonium  iodides. 

Methylethyhunline,  NPhMeEt,  Avas  prepared  by  mcthylating  ethyl- 
aniline,  by  ethylating  methylaniline,  and  finally  by  decomposing 
the  methiodide  of  diethylaniline  with  alcoholic  potash.  The  sub- 
stance obtained  was  in  all  cases  identical.  It  is  a  colourless 
oil,  which  boils  at  201°  (uncorr.)  It  combines  very  readily,  even  in 
the  cold,  with  methyl  iodide  to  form  (iiiaetlii/lethylphivi/Inmvioniutu 
iodide,  which  melts  at  126°,  is  identical  with  dimethylaiiiliiie  ethiodide, 
previously  described   by  Claus   and   liautenbujg,   and   to   which  the 
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erroneous  melting  point  124'5°  was  then  ascribed.  Treated  witli 
alcoholic  potash,  this  quaternary  iodide  yields  dimethylaniline,  boiling 
at  192°,  the  identity  of  which  was  further  proved  by  bromination, 
when  diniethylparabi'omophenylamine,  melting  at  55",  was  formed. 
Diethyl (Diiline  methiodide,  mentioned  above,  was  obtained  by  digesting 
molecular  pi'oportions  of  diethylaniline  and  methyl  iodide  for  some 
time  on  the  water-bath.  It  melts  at  102°,  and  is  identical  with  the 
ethiodide  of  methylethylaniline.  These  results  prove  that,  at  least 
as  far  as  ethyl  and  methyl  are  concerned,  the  order  of  the  introduc- 
tion of  the  single  radicals  in  ammoninni  compounds  has  no  influence 
on  the  final  compound  obtained,  and  that  by  the  decomposition 
of  the  tetra-snbstituted  ammonium  iodides  by  alcoholic  potash,  that 
alcohol  radical  is  split  off  which  contains  most  carbon-atoms.  The 
authors  now  intend  to  carry  on  their  investigations  with  analogous 
compounds  containing  propyl,  butyl,  &c. 

Dietliylhromophenylamine,  NEt2.C6H4Br,  crystallises  in  colourless 
needles  or  prisms,  which  melt  at  33°,  and  boil  at  270°. 

Metliylethylhromoplienylamine  is  a  colourless  oil,  which  boils  at  265°, 
and  solidifies  below  0°  to  easily  fusible  needles. 

Dimet/iylprnpylpheni/lamine,  NMe2.CGH4Pr,  was  prepared  by  treat- 
ing an  ethereal  solution  of  dimethylparabromophenylamine  with 
propyl  bromide  and  sodium.  It  is  a  colourless  oil,  boiling  at  230° 
(uncorr.).  It  combines  readily  with  methyl  iodide,  even  in  the  cold, 
forming  trimethylpropylphenylammonium  iodide,  which  crystallises 
in  colourless  needles,  melting  at  168°.  Treatment  with  alcoholic 
j)otash  reproduces  dimethylpropylphenylamine.  L.  T.  T. 

Action  of  Aniline  on  Pyrotartaric  Acid,  By  C.  Bottinger 
(Ber.,  17,  996 — 999). — On  heating  a  mixture  of  aniline  and  pyrotar- 
taric acid,  a  violent  reaction  takes  place,  and  carbonic  acid  and  water 
are  given  off.  From  the  liquid  thus  obtained,  a  yellowish-white  pre- 
cipitate is  thrown  down  by  hydrochloric  acid,  which,  after  being 
washed  with  water,  may  be  crystallised  in  fine  needles  from  alcohol. 
Only  a  very  small  quantity,  however,  crystallises,  and  on  evaporating 
the  mother-liquor  a  thick  mass  is  obtained,  from  which  only  a  very 
little  of  the  crystalline  substance  can  be  extracted.  The  crystalline 
substance  melts  at  194-5°,  and  distils  undecomposed  when  heated  in 
small  quantities  at  a  time.  It  is  soluble  in  alcohol,  ether,  chloroform, 
and  benzene.  It  dissolves  in  concentrated  hydrochloric  acid,  and  from 
this  solution  double  salts  of  mercuric  chloride  and  platinic  chloride 
are  obtained.  When  heated  with  alcohol  and  concentrated  hydro- 
chloric acid  at  150°  in  a  closed  tube,  some  aniUne  or  ethylaniline  is 
formed.  Analysis  leads  to  the  formula  CuHibNoO,  and  it  is  possibly 
a  hydroxy-derivative  of  ethylidenediphenylamine.  Lazarus,  who  has 
prepared  this  substance,  has  also  obtained  a  compound  of  the  formula 
C16H20N2O  by  the  action  of  paratoluidine  on  pyrotartaric  acid. 

A.  B. 

Nitro-orthotoluidine  of  Melting  Point  107°  and  its  Deriva- 
tives. By  E.  NoLTiXG  and  A.  Collix  (Ber.,  17,  268— 272).— When 
the   nitro-orthotoluidine   obtained   by  the  authors   (see   p.   1012)   by 
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nitrating'  orthotoluidine  dissolved  in  10  pnrts  of  concentrated  sul- 
pliuric  acid,  is  reduced  with  tin  and  hydrocliloric  acid,  it  yields  ineta- 
toluylenediamine,  C6H;,Me(Nn,).,  [NIL  :  Me  :  NH,  =1:2:  5],  and 
therefore  has  the  constitiition  CGHaMe(NH,)(NO,)  [NH, :  Me  :  NO,  = 
1:2:6].  It  crystallises  in  well-formed  bright  yellow  mono- 
syrametric  prisms,  melting  at  107°,  and  is  soluble  in  ether,  alcohol, 
and  acetone,  sparingly  so  in  water.  The  s»//j/uT/f  crystallises  in  yellow 
scales,  which  are  slowly  decomposed  by  water;  the  nitrate  also  forms 
yellow  scales.  B}'  boiling  it  with  1^  times  its  weight  of  acetic  an- 
hydride an  acetonitrotoluiJe  is  obtained,  crystallising  in  yellowish- 
white  needles,  melting  at  150 — 151°. 

Nitro-orthocresol,  C6H,(OH)Me(N02)  [OH  :  Me  :  NO,  =  1  :  2  :  5], 
obtained  from  the  nitrotoluide  by  means  of  the  diazo-reaction,  crystal- 
lises from  boiling  light  petroleum  in  long  pliant  yellow  needles, 
melting  at  106 — 108°.  It  is  sparingly  soluble  in  cold  water,  light 
petroleum,  and  carbon  bisulphide,  easily  in  alcohol,  ether,  benzene, 
and  boiling  water.  It  is  dissolved  by  alkalis  to  a  yellowisli-red  solu- 
tion, and  reprecipitated  by  acids.  The  potussium  salt  crystallises  in 
yellow  needles,  the  ammouinm  salt  in  yellowish-white  needles,  and  the 
silver  salt  in  greenish-yellow  scales.  By  treating  an  aqueous  solution 
of  nitrocresol  with  bromine,  dibrumonitrocresol  is  obtained,  crystallising 
in  yellowish  needles,  molting  at  91 — 92°.  It  is  sparingly  soluble  in 
water  and  light  peti'oleum,  easily  so  in  alcohol.  Axiidocresol, 
aH3(0HjMe(NH,)  [OH  :  Me  :  NH2  =  1  :  2  :  5],  is  obtained  by  the 
reduction  of  the  nitro-body  with  tin  and  hydrochloric  acid.  It  melts 
at  159 — 161°,  and  is  identical  with  that  described  by  Wallach  (Abstr., 
1883,  329).  Trmitro-orthocresol  was  obtained  by  dissolving  nitro- 
toluidine  in  two  molecular  proportions  of  nitric  acid,  diazotising, 
pouring  the  liquid  product  into  moderately  concentrated  hot  nitric 
acid,  and  boiling  the  whole.  It  crystallises  in  thick  orange-yellow 
prisms,  melting  at  102°.  It  is  sparingly  soluble  in  cold  water,  easily 
so  in  alcohol,  ether,  acetone,  acetic  ether,  and  chloroform.  Its  constitu- 
tion must  be  either  [OH  :  Me  :  NO-,  :  NO,  :  NO,  =  1:2:4:6:6, 
1  :  2  :  3  :  4  :  5,  or  1:2:3:5:6]  the  authors  think  the  first  most 
probable.  Alkalis  decompose  it  with  formation  of  a  nitrite  ;  with 
aniline  it  yields  diazoamidobenzene.  It  forms  molecular  compounds 
with  hydrocarbons  like  benzene  and  naphthalene  ;  the  compound  with 
naphthalene  crystallises  in  yellowish  needles,  which  soften  at  102°, 
and  melt  at  106°. 

The  authors  are  now  investigating  the  reactions  of  metamidocresol, 
from  which  they  have  obtained  a  number  of  colouring  matters. 

L.  T.  T. 

Derivatives  of  Propylphenylamine.  By  A.  Francksi^n  (Jkr.,  17, 
1220—1231). — Propylphenylamine,  CHiPr.NH,,  was  prepared  accord- 
ing to  the  directions  given  by  Louis  (Jji^r.,  16,  105).  Contrary  to  Louis' 
statements,  the  author  has  obtained  the  hydrochloride  oi  this  base  in  the 
form  of  white  crystalline  scales,  soluble  in  water  and  alcohol,  spar- 
ingly so  in  ether,  and  melting  at  203 — 204°.  The  idatinochluride. 
crystallises  in  small  bright  yellow  scales.  The  hijdrohnnnide  crystal- 
lises in  glittering  white  scales,  easily  soluble  in,  water  and  alcohol,  and 
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melting  at  213^.  The  hydriodide,  C3H-.C0H1.NH3T,  foi-ms  small  white 
scales,  soluble  in  water,  alcohol,  and  ether,  but  becoming  rapidly  dis- 
coloured on  exposure  to  the  air. 

DipropylphenlytMocarbamide,  CS(NH.C6H4Pr)o,  is  obtained  by  digest- 
ing an  alcoholic  solution  of  the  free  base  with  carbon  bisulphide.  It 
crystallises  in  glittering  white  scales,  sparingly  soluble  in  cold  alcohol, 
easily  so  in  boiling  alcohol,  ether,  and  carbon  bisulphide,  and  melting 
at  138'^.  Propylphenylfhiocarbamide,  NH2.CS(NH.C6H4Pr),  was  pre- 
pared by  evaporating  an  aqiieous  mixture  of  propylphenylamine 
hydrochloride  and  ammonium  thiocyanate.  It  crystallises  in  minute 
glittering  white  needles,  easily  soluble  in  ether  and  boiling  alcohol, 
and  melting  at  159°. 

PropylplLenylthiocarhiviide,  CeHiPr.NCS,  was  obtained  by  Hofmann's 
reaction,  by  heating  dipropylphenylthiocarbamide  with  a  very  con- 
centrated solution  of  phosphoric  acid  (containing  about  60  per  cent, 
anhydride).  It  is  a  colourless  oil  which  turns  yellowish  on  exposure 
to  the  air.  It  boils  at  263°,  but  is  volatile  in  a  current  of  steam.  It 
is  easily  soluble  in  alcohol  and  ether. 

Dipropylphenylcarhamide,  CO(NH.C6ll4Pr)2,  is  obtained  in  almost 
theoretical  quantity  when  propylphenylamine  is  heated  with  carbamide 
at  150 — 170°.  It  forms  a  pure  white  crystalline  mass,  consisting  of 
groups  of  needles.  It  is  sparingly  soluble  in  cold  alcohol,  easily  so  in 
boiling  alcohol  and  in  ether.  It  melts  at  205°.  It  may  also  be  pre- 
pared by  treating  a  solution  of  propylphenylamine  in  benzene  with 
phosgene  gas,  and  in  small  quantity  by  the  action  of  potassium  thio- 
cyanate on  propylphenylamine  sulphate.  Monopropylpihemjlcariamide, 
NH2.CO.NH.C6H4Pr,  was  prepared  by  mixing  an  aqueous  solution  of 
propylphenylamine  hydrochloride  with  potassiuTii  isocyanate  in  the 
cold,  and  then  warming  the  mixture  gently.  A  small  quantity  of  an 
oily  base  is  formed  and  must  be  skimmed  off  the  surface,  and  the 
aqueous  solution  evaporated.  The  di-substitnted  carbamide  is  always 
formed  in  this  reaction,  especially  if  the  two  solutions  are  not  kept 
cool  during  the  mixing.  Monopropylphenylcarbamide  forms  colourless 
crystalline  scales,  which  are  easily  soluble  in  boiling  alcohol,  very 
sparingly  in  cold  alcohol,  ether,  and  water.     It  melts  at  143°. 

Dipr opyl phenyl guanidine,  NH  !  C(NH.C6ll4Pr)2,  is  obtained  by  heat- 
ing an  alcoholic  solution  of  dipropylphenylthiocarbamide  with  excess 
of  ammonia  and  lead  oxide  ;  the  filtrate  from  the  lead  sulphide  is 
mixed  with  water  whilst  still  warm,  and  on  cooling  the  guanidine 
crystallises  out  in  small  white  needles.  It  is  easily  soluble  in  ether 
and  boiling  alcohol,  and  melts  at  113°.  The  platinocliloride  forms  a 
yellowish- brown  amorphous  powder.  Fhenyldipropylphemjl guanidine, 
NPh  '.  C(NH.CfiIl4Pr)3,  is  prepared  by  heating  an  alcoholic  solution  of 
dipropylphenylthiocarbamide  with  excess  of  aniline  and  lead  oxide.  It 
forms  a  yellowish  resinoas  mass,  easily  soluble  in  ether,  benzene,  and 
boiling  alcohol.  Tripropylplienylgimnidine,  NCeH4Pr  !  C(NII.C6H4Pi025 
is  prepared  in  a  similar  manner,  propylphenylamine  being  substituted 
for  aniline.  It  was  not  obtained  in  a  crystalline  form.  Its  platino- 
cliloride forms  a  brown  amorphous  powder,  sparingly  soluble  in 
alcohol.     In  analogy  with  tri-substituted  guanidines,  tripropylphenyl- 
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guanidine,  -n-hen  heated  with  carbon  bisulphide  at  190 — 200",  spHts  up 
into  dipropylpheuylthiocarbamide  and  proi)y]phenyltliiooarbimide. 

CarhudipropijlpheniiUiiiide,  C(N".C6H4Pr).>,  is  obtained  by  heating  a 
solution  of  dipropylpheuylthiocarbamide  in  benzene  with  excess  of 
lead  oxide.  It  crystallises  in  clusters  of  needles,  having  an  odour 
soinewliat  resembling  that  of  oil  of  mustard.  It  melts  at  168°.  The 
h'ldrochluride  forms  white  crystalline  flakes.  The  imide  is  converted 
into  the  corresponding  carbamide,  CO(NH.C6H4Pr)2,  if  its  solution  in 
dilute  alcohol  be  heated  for  a  short  time  on  tlie  water-bath.  Heated 
with  carbon  bisulphide  at  190°  it  yields  propylphenyltliiocarbimide. 
Heated  with  propylplienylamine  in  benzene  solution,  it  gives  tripropyl- 
phenylguanidine.  Attempts  to  obtain  dipropylphenylcarbamide  by 
treatment  of  the  imide  with  sulphuretted  hydrogen  were  unsuc- 
cessful. 

Propyljyhenyl  cyanide,  C6H4Pr.CN,  was  prepared  by  heating  propyl- 
phenylthiocarbimide  with  freshly  reduced  copper  powder  at  220°. 
The  copper  rapidly  blackens,  and  the  odour  of  an  isocyanide 
becomes  perceptible,  but  after  a  time  gives  place  to  that  of  the  nitrile. 
Propylphenyl  cyanide  is  a  colourless  oil  of  aromatic  odour,  and  boils  at 
227'^.  It  is  converted  into  the  corresponding  benzoic  acid  by  heat- 
ing it  wdth  excess  of  hydrochloi'ic  acid  at  200°.  The  propylbenzoic 
acid  thus  obtained  melts  at  137°,  and  resembles  in  all  its  properties 
Paterno  and  Spica's  para-propylbenzoic  acid  (Ber.,  10,  1746),  obtained 
by  the  oxidation  of  para-propylisopropylbenzene,  and  for  which  they 
found  the  melting  point  138 — 139.  It  is  thus  clear  that  the  cyanide, 
and  consequently  the  propylphenylamine  investigated,  are  para-com- 
pounds. L.  T.  T. 

Constitution  of  Amidoisobutylbenzene.  By  A.  Pahl  (Ber.,  17, 
1232 — 1245). — The  author  has  employed  two  methods  for  determining 
the  relative  position  of  the  two  side  groups  in  this  compound  :  A, — its 
conversion  into  a  diazo-salt,  thence  into  iodoisobutylbenzeae,  and  the 
oxidation  of  this  compound  to  an  iodobenzoic  acid.  B, — by  the  succes- 
sive conversion  of  the  amine  into  di-isobutylphenylthiocarbamide, 
isobutylphenylthiocarbimide,  isobutyljilienyl  cyanide,  isobutylbenzoic 
acid,  and  finally  the  oxidation  of  this  last-named  body  into  one  of 
the  three  well-characterised  phthalic  acids. 

The  isobutylplienylamine  employed  was  prepared  by  acting  on  a 
mixture  of  isobutyl  alcohol  and  aniline  with  zinc  chloride,  and  was 
identical  with  that  obtained  by  Studer  by  simply  heating  a  mixtui-e 
of  isobutyl  alcohol  and  aniline  at  230°. 

A.  lodoisoh tit ylbcnzene,  CsHjI.CiHg,  was  obtained  by  the  conversion 
of  the  hydrochloride  of  the  amine  into  the  diazo-salt,  treating  the 
solution  of  this  salt  with  excess  of  hydriodic  acid,  and  lieating  to 
l)oiling.  It  forms  an  easily  fusible  colourless  crystalline  ma.ss,  which 
boils  at  2o5 — 256°  (corr.),  and  volatilises  in  a  current  of  steam.  An 
attempt  was  made  to  oxidise  this  substance  with  chromic  acid  in 
acetic  solution,  but  the  results  were  not  satisfactory;  by  heating  the 
iodoisobutylbenzene  with  excess  of  nitric  acid  of  sp.  gr.  1"12  at  200°, 
however,  it  is  converted  into  iodohenzinc  acid.  This  sublimes  easily 
iu  white  nacreous  scales,  meltiug  at  262 '.    Its  methyl  salt  crystallises 
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in  needles  which  melt  at  115°.  It  is  thus  clear  that  the  iodobenzoic 
acid  in  question  is  identical  with  the  paraiodobenzoic  acid  of  Schmidt 
and  Schultz. 

B.  Di-isnhnfijlp}ie7ii/lfhiocarhnmide,  CS(NH.C6H4.C4H9)o,  was  ob- 
tained by  digesting  an  alcoholic  solution  of  isobutjlphenylamine  with 
carbon  bisulphide.  It  crystallises  in  beautiful  white  groups  of  needles, 
insoluble  in  water,  sparingly  soluble  in  boiling  alcohol,  easily  so  in 
boihng  ether  and  benzene.  It  melts  at  192-5°,  and  is  converted  into 
isoluiylphenylthiocarhimide,  CiH^.CgHi.NCS,  by  the  action  of  syrupy 
phosphoric  acid ;  this  crystallises  in  needles  melting  at  42°,  and  boils 
at  272°.      It  is  very  soluble  in  alcohol  and  ether. 

Isohutyljihemjl  cyanide,  C4H9.C6lI4.CN,  obtained  by  Weith's  method 
by  heating  the  thiocyanate  with  powdered  copper  at  200°,  forms  a 
thick  colourless  liquid  which  boils  at  238°,  and  does  not  solidify  at 
—  15^.  A  vapour-density  made  in  V.  Meyer's  apparatus  gave  5'35 
instead  of  5-51  required  by  theory. 

Isobutylhei/zoic  acid,  C4H9-C6H4.COOII,  was  obtained  by  the  saponi- 
fication of  the  cyanide  with  alcoholic  potash.  It  forms  a  white 
crystalline  mass,  which  sublimes  in  long  flat  needles.  It  melts  at 
161^,  and  is  easily  soluble  in  alcohol  and  ether,  very  sparingly  so  even 
in  boilinf  water.  It  forms  characteristic  salts  which,  with  the  excep- 
tion of  those  of  the  alkalis,  are  insoluble,  or  nearly  so,  in  water.  The 
silver  salt  forms  a  white  flocculent  precipitate ;  the  barium  salt  is 
easily  soluble  in  boiling  water,  sparingly  so  in  cold;  the  calciiim  salt 
forms  a  crystalline  precipitate,  which  dissolves  in  boiling  water  aud 
crystallises  out  again  on  cooling;  the  Tnethyl  salt  is  colourless  and 
boils  at  247°.  Subjected  to  oxidation  by  an  alkaline  permanganate 
solution,  isobutylbenzoic  acid  yielded  terephthalic  acid.  From  this 
result,  and  the  iodobenzoic  acid  obtained  by  method  A,  it  is  clear  that 
the  isobutylphenylamine  employed,  and  consequently  that  obtained 
by  Studer,  is  the  para-compound. 

The  author  has  also  prepared  the  following  derivatives  : — Di-iso- 
butylphenyJcarhamide,  CO(NH.C6H4.C4Hg)o,  was  obtained  by  passing 
carbon  oxychloride  into  a  solution  of  the  original  amine  in  benzene 
and  also  from  the  corresponding  thiocarbamide  already  described. 
It  crystallises  in  colourless  needles,  which  melt  at  283 — 284°,  and  are 
easily  soluble  in  boiling  alcohol,  very  sparingly  so  in  water. 

Bi-isobutylfhenylguanidine,  NH  I  C(NH.C6H4.C4H9)2,  was  obtained 
by  treatment  of  the  thiocarbamide  with  ammonia  and  lead  oxide.  It 
ciystallises  in  colourless  flakes,  melting  at  173°,  and  is  easily  soluble  in 
hot  alcohol  and  benzene.  The  platinochloride  forms  a  yellow  crystal- 
line precipitate. 

Tri-isolutylphenylguanidine,  C4H9.C6H4N" !  C(NII.C6lT4.C4Hi)2,  was 
prepared  in  a  manner  similar  to  the  substance  last  described,  except 
that  isobutylphenylamine  took  the  place  of  ammonia.  It  crystallises 
in  small  white  needles,  which  melt  at  1(33 — 164°,  and  are  easily  solu- 
ble in  boiling  alcohol  and  benzene.  The  'platinnchloride  is  a  bright 
yellow  crystalline  precipitate.  Heated  with  carbon  bisulphide,  this 
guanidine  forms  di-isobutylphenylcarbamide  and  isobutylphenylthio- 
carbimide. 

Carbodi-isobiiti/lplieuylimide,    C(N.CJii.C Jig).,  was  prepared  from 
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the  di-substituted  thiocavbamide  by  the  action  of  lead  oxide.  The 
crystals  melt  at  18U",  and  are  easily  soluble  in  boiling  benzene  or 
toluene,  sparingly  so  in  boiling  alcohol.  Its  solution  in  dilute  alcohol 
easily  yields  the  di-substituted  carbamide  when  heated,  and  with 
ammonia  gives  di-isobutylphenylgnanidine.  When  heated  with  carbon 
bisulphide  at  170°,  it  yields  isobutylphenylthiocarbimide. 

L.  T.  T. 
Aromatic  Alkines.  By  W.  Laun  (Ber.,  14,  675— 679).— .Ve/A//^. 
pheuyh'thijlalkine,  NPhMe.C2H40H,  is  obtained  as  hydrochloride,  by 
heating  equal  molecular  weights  of  niethylaniline  and  ethylene 
chlorhydrin  in  sealed  tubes  at  lOC^  for  35  hours.  The  free  base  is  a 
colourless  liquid  of  aniline-like  odour  ;  it  boils  at  218 — 219°  under 
110  mm.  pressure,  but  cannot  be  distilled  unchanged  at  the  ordinary 
pressure,  has  sp.  gr.  1 '08065  at  0°,  and  is  nearly  insoluble  in  water. 
By  long  exposure  to  air,  it  is  converted  into  a  viscid  blue  syrup, 
soluble  in  water  or  alcohol  with  blue  colour.  The  sulphate  and 
nitrate  could  only  be  crystallised  with  great  difficulty  ;  neither  platino- 
chloride  nor  aurochloride  could  be  prepared,  the  base  precipitating 
both  gold  and  platinum  from  their  solutions.  By  heating  the  base 
with  methyl  iodide,  the  additive-compound,  NPhMe(C2H4.0H),MeI, 
is  obtained,  crystallising  in  colourless  tables  and  plates ;  treated 
with  alcoholic  solution  of  iodine,  it  yields  a  periodide, 

NPh]\Ie(C.H4.0H)MeI,l4, 

crvstallising  in  lustrous  plates,  and  melting  with  decomposition  at 
87°. 

Fhenyldiefhijialkine,  NPhEt.C2H4.OH,  prepared  from  ethylaniline 
and  ethylene  chlorhydrin,  closely  resembles  the  foregoing  compound, 
but  distils  unaltered  at  267 — 268"5°  under  the  ordinary  pressure. 

MetlLylphenijlpropijlaUcine^  NMePh.C'aHs.OH,  prepared  from  methyl- 
aniline  and  pi'opylene  chlorhydrin,  boils  at  262°. 

Ethylphenylpropylalkive,  NEtPh.CsHg.OH,  prepared  from  ethyl- 
aniline  and  propylene  chlorhydrin,  is  a  colourless  substance  of  very 
weak  basic  properties  ;  it  boils  at  261 — 263°. 

Beiizaldipipt-ryJ,  CHPh(C5H]oN)o,  is  obtained  by  long-continued 
heating  of  a  mixture  of  benzaldehyde  and  piperidine  in  sealed  tubes. 
It  forms  lustrous  transparent  prisms,  of  faint  odour,  recalling  both 
its  components,  melts  at  80 — 81°,  and  is  destitute  of  basic  properties. 
It  is  readily  reconverted  into  benzaldehyde  and  piperidine  by  dilute 
acids,  or  by  a  few  minutes'  boiling  with  water.  A.  J.  G. 

Nitration  of  Benzene  Derivatives.  By  E.  Noltixg  and  A. 
Collin  {Ber.,  14,  261 — 268). — It  is  well  known  that,  in  the  nitration 
of  nnino-substitution  products  of  benzene,  the  para-disubstitution 
product  is  principally  formed,  together  with  small  quantities  of  the 
ortho-  and,  quite  exceptionally,  traces  of  the  meta-comptjunds,  when  the 
primary  side  group  is  of  a  basic  (ISH.),  neuti-al  (CH3  or  a  halogen), 
or  only  slightly  acid  (OH)  character;  but  that  when  this  jjrimary 
group  is  of  a  distinctly  acid  character,  the  meta-compound  is  that 
chiefly  obtained.  Hiibnei-  and  Frerichs  {Bit.,  10,  1716),  and  Clears 
{Btr.,  9,  74'i),  have  shown  that  if  the  basicity  of  the  NH-rgroup  is 
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neuti'alised  by  combination  with  a  stron^  acid,  or  by  substitution  of 
one  of  its  hydrogen-atoms  by  an  acid  radical,  the  formation  of  meta- 
bisubstiturion  products  takes  phxce  simultaneously  with  that  of  para- 
and'  ortho-derivatives.  In  the  present  communication,  the  authors 
show  that  by  the  use  of  strong  acid  solvents  in  large  excess,  w^hen 
nitrating  amido-derivatives,  the  formation  of  meta-derivatives  can  be 
determined,  in  some  cases  even  to  the  exclusion  of  that  of  para-  and 
ortho-derivatives. 

Aniline. — Hiibner  and  Frerichs  have  shown  that  aniline  dissolved 
in  100  per  cent,  sulphuric  acid  ((36°  Baume),  and  nitrated  with  a  mix- 
ture of  strong  nitric  and  sulphuric  acids,  yields  a  mixture  of  the 
three  isomeric  nitranilines.  The  authors,  by  using  a  very  large  excess 
of  sulphuric  acid  (50  parts)  have  succeeded  in  increasing  the  pro- 
portion of  metanitraniline,  but  the  para-body  was  always  present. 

Acetanilide. — The  nitration  of  this  body  may  be  conveniently 
carried  out  on  a  considerable  scale  as  follows  : — 590  grams  (1  mol.) 
of  nitric  acid  of  sp.  gr.  1'478  (or  the  corresponding  quantity  of 
acid  of  sp.  gr.  1"400),  mixed  with  1200  grams  of  sulphuric  acid,  is 
allowed  to  flow  slowly  into  a  solution  of  1  kilo,  acetanilide  in  4  kilos, 
sulphuric  acid,  cooled  by  ice  and  salt.  The  whole  is  allowed  to  stand 
for  some  time  and  then  poured  into  iced  water,  when  paranitracet- 
anilide  separates  out  in  pale  yellow  flakes,  which,  after  one  recrys- 
tallisation,  have  the  correct  melting  point,  207°.  The  yield  is  over 
05  per  cent.,  and  the  authors  have  worked  with  quantities  up  to  2  kilos, 
(jf  acetanilide.  Paraniti-aniliue  is  obtained  from  the  aceto-compound 
by  saponification  with  concentrated  sulphuric  acid  :  a  trace  of  ortho- 
nitrauiliue  is  always  present  in  the  mother-liquoi-s.  By  largely  in- 
creasing the  proportion  of  sulphuric  acid  used  as  a  solvent,  small 
quantities  of  metanitracetanilide  are  produced,  but  the  para-body  is 
always  the  principal  product. 

Paratohddine,  dissolved  in  10  parts  of  sulphuric  acid,  and  nitrated 
in  a  similar  manner,  yields  a  mixture  of  the  two  isomeric  nitrotolni- 
dines  of  melting  points  114°  [NH.,  :  NO2  :  Me  =  1  :  2  :  4]  and  78° 
ri  :  3  :  4],  the  latter  always  being  in  excess.  If  the  sulphuric  acid  be 
increased  to  15 — 20  parts,  the  [1:3:4]  derivative  alone  is  produced. 

Paracetotoluide,  dissolved  in  4  parts  sulphuric  acid,  yields  the  same 
nitroacetotoluide — of  m.  p.  92°,  and  yielding  nitrotoluidine  of  m.  p. 
114°  and  constitution  [NH2  :  ISTOo  :  CH3  =1:2:  4] — obtained  by 
Beilstein  and  Kuhlberg  by  adding  paracetotoluide  to  fuming  nitric 
acid.  The  yield  is  good.  If  10  parts  of  sulphuric  acid  be  used,  a 
mixture  of  the  two  isomerides  [1:2:4]  and  [1:3:4]  is  obtained; 
and  if  the  acid  be  increased  to  20  parts,  the  proportion  of  the  latter  is 
increased,  but  this  could  not  be  obtained  as  the  sole  product  even  by 
still  further  increasing  the  proportion  of  sulphuric  acid  used. 

Orthotoluidine  in  10  parts  sulphuric  acid  yields  a  nitro-dei'ivative, 
melting  at  107°,  and  which  the  authors  show  (p.  1007)  to  be 
CBH3(NH2)Me(N02)[NHo :  Me  :  NO2  =  1:2:5].  With  more  than 
10  parts  sulphuric  acid,  the  reaction  takes  place  less  regularly. 

Orthacetotolicide  in  4  parts  sulphuric  acid  gives  a  mixture  of  the 
two  isomeric  nitro-orthacetotoluides  [NHAc:Me  :  .NO2  =1:2:5 
and  1:2:4];  with  20  parts,  exclusively  the  former. 
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Metm'T/h'diiie  in  10  parts  sulphuric  acid  gives  the  nitroxjUdine 
[NHo :  Me  :  Me:  XO,  =  1:2:4:5],  melting  at  123°,  and  already 
described  by  Fittig,  Ahrens,  and  Matheides  (Annaleii,  147,  IS). 

Metaceto-.rylide  in  10  parts  sulphuric  acid  yields  the  aceto-deri- 
vative  corresponding  with  the  above-named  nitro-xylidine ;  with  4  parts 
sulphuric  acid,  this  is  mixed  with  the  [1:2:4:6]  derivative  obtained 
when  fuming  nitric  acid  alone  is  used. 

Parabromaniliae  in  10  parts  sulphuric  acid  yields  a  new  para' 
hromonitr aniline,  melting  at  131 — 132°,  and  having  the  constitution 
[NHj :  NO2 :  Br  =  1  :  3  :  4].  It  crystallises  from  alcohol  in  flat  needles, 
is  easily  soluble  in  alcohol,  ether,  acetic  acid,  ethyl  acetate,  and 
chloroform,  sparingly  so  in  water.  Treated  in  acetic  solution  with 
excess  of  bromine,  it  yields  the  tribromonitraniline,  melting  at  102'5°, 
already  obtained  by  bromiuating  metanitraniline,  thus  establishing 
the  correctness  of  the  above  formula. 

Ethylacetanilide  in  5  parts  of  sulphuric  acid  yields  xiaranitro- 
etlujlacetanilide,  melting  at  118°.  When  saponified  with  hydrochloric 
acid,  this  yields  paranitroethylaniline ;  it  crystallises  from  alcohol  in 
pale  yellow  prisms,  showing  a  bluish- violet  fluorescence,  and  meltino- 
at  96°.  By  reduction  with  tin  and  hydrochloric  acid,  a  monethyl- 
phenylenediamine  is  obtained,  which  yields  a  hydrochloride,  crys- 
tallising in  white  scales,  soluble  in  water  and  alcohol.  This  diamine 
has  all  the  characteristics  of  a  para-diamine,  and  yields  safraniue, 
indophenol,  and  quinoue ;  thus  proving  the  para-position  of  the  nitro- 
group. 

Dimethyl  aniline  in  20  parts  of  nitric  acid  yields  paranitrodimetkyl- 
aniline.     No  isoraerides  could  be  detected. 

These  researches  show  the  great  influence  which  the  solvent  has  in 
determining  the  position  of  the  hydrogen-atom  substituted  during  the 
process  of  nitration.  L.  T.  T. 

Introduction  of  the  Diazo-group  into  so-called  Aromatic 
Para-compounds.  By  P.  Griess  (Her.,  17,  338 — 341).— In  refer- 
ence to  the  statements  of  Liebermann  and  v.  Kostanecki  (this  vol., 
p.  736),  the  author  points  out  that  he  some  time  ago  (Abstr.,  1882, 182) 
proved  the  incorrectness  of  the  generally  received  idea  that  the  diazo- 
group  always  entei-s  phenols  in  the  para-position  relatively  to  the 
hydroxyl-group.  After  the  author  had  found  that  of  the  three 
diamidobenzenes  and  their  homologues  only  the  mcta-compounds  are 
capable  of  uniting  with  the  diazo-compounds  to  form  dyes,  he  investi- 
gated the  action  of  the  phenols  in  this  i-espect,  but  found  that  although 
the  same  is  the  case  with  the  three  dihydroxybenzenes,  no  such 
regularity  exists  with  regard  to  other  di-substituted  derivatives  con- 
taining a  hydroxyl-group.  As  regards  the  statement  of  Nolting  and 
Witt  {Ber.,  17,  77,  this  vol.,  p.  742)  "  that  it  has  hitherto  always  been 
accepted  as  a  fact  that  amido-  and  oxyazo-dcrivatives  can  only  be 
formed  by  the  action  of  diazo-compounds  on  phenols  and  amines  when 
the  para-position  in  these  is  still  unoccupied,"  the  author  draws 
attention  to  the  fact  that  he  has  always  contested  this,  and  long  ago 
proved  its  incorrectness. 

Paranitrophenol   is    capable    of    entering   into    combination    with 
VOL.   XLVI.  3   2 
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certain  diazo-derivatives,  but  the  compounds  so  obtained  approach  the 
diazo-compounds  in  character  much  more  nearly  than  they  do  to  the 
azo-compounds.  When  a  cold  concentrated  aud  slightly  alkaline 
solution  of  paranitrophenol  is  treated  with  the  nitrate  of  orthodiazo- 
benzoic  acid,  it  yields  a  substance  crystallising  in  minute  white  scales; 
this  is  easily  soluble  in  alcohol,  but  insoluble  in  ether,  and  is  at  once 
decomposed  by  boiling  water  according  to  the  equation — 

C6H4(COOH).N'2.0.C6H4(N02)  +  H.O  =  C6H,(0H).C00H  + 

New  compound.  Salicylic  acid. 

C6H4(N02).OH  +  N"2. 

^-Nitroplienol. 

An  analogous  but  less  stable  compound  is  obtained  when  ortbonitro- 
pheuol  is  substituted  for  the  para-compound,  and  is  now  under  investi- 
gation. L.  T.  T. 

Action  of  Hydrochloric  Acid  on  Amidoazo-compounds.    By 

0.  Wallach  and  A.  Kolliker  (Ber.,  17,  395 — 399). — Amidoazo- 
benzene  is  rapidly  decomposed  by  hydrochloric  acid  at  100°,  the  chief 
products  of  the  decomposition  being  aniline,  paraphenylenediamine, 
and  di-,  tri-,  and  tetra-chloroquinol.  This  decomposition  can  only  be 
accounted  for  on  the  assumption  that  the  hydrochloric  acid  acts  like 
a  mixture  of  free  hydrogen  and  free  chlorine.  The  formation  of  indu- 
line  by  the  action  of  strong  hydrochloric  acid  on  amidoazobenzene  is 
due  to  a  secondary  reaction.  W.  C.  W. 

Diazoamidobenzene.  By  B.  Fischer  (Ber.,  17,  641 — 642). — 
In  the  preparation  of  amidoazobenzene,  sodium  acetate  was  added  to 
the  mixture  of  aniline,  hydrochloric  acid,  and  sodium  nitrite  in  the 
expectation  that  the  reaction  would  be  facilitated.  It  was  found, 
however,  that  under  these  circumstances  diazoamidobenzene  was  ob- 
tained, and  not  amidoazobenzene.  When  sodium  hydroxide  is  added, 
however,  instead  of  the  acetate,  amidoazobenzene  is  produced. 

A.  J.  G. 

Azophenols.  By  R.  Bohx  and  K.  Heumaxn  (Ber.,  17,  272 — 
276). — The  authors  have  already  shown  (Abstr.,  1883,  583)  that  on 
nitrating  parazophenol  the  azo-group  is  eliminated  and  dinitro- 
phenol  formed.  They  have  now  further  investigated  the  behaviour 
of  azophenols  towards  various  reagents.  Parazophenolmouosul- 
phonic  acid  vi^as  introduced  into  warm  nitric  acid,  and  the  product 
precipitated  with  water  :  [1  :  2  :  4]  dmitrophenol  was  obtained,  melt- 
ino-  at  113 — 114°,  showing  that  both  the  azo-  and  sulphonic-groups 
had  been  removed.  Orthazophenol,  melting  at  171°,  prepared  by 
fusiuf  orthonitrophenol  with  potash,  was  nitrated  in  acetic  solution : 
picric  acid  was  obtained,  showing  that  here  also  the  azo-group  had 
been  destroyed.  The  author  believes  that  the  formation  of  a  tri- 
instead  of  a  di-nitro-derivative  was  probably  due  to  the  reaction  having 
accidentally  become  more  violent.     By  chlorinating  parazophenol  in 
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acetic  solution,  trichlorophenol,  CcHoCla-OH,  was  obtained.  On  first 
passing  the  stream  of  chlorine,  a  slight  precipitate,  consisting  of  dai-k 
violet  needles,  was  produced  ;  this  proved  to  be  a  modified  crystal- 
line form  of  parazophenol.  Chlorine  passed  into  an  acetic  solution  of 
orthazophenol  yielded  trichlororthazoiiheiiol,  the  behaviour  of  the  ortlio- 
and  para-derivatives  to  chlorine  being  thus  quite  different.  Trichlor- 
orthazophenol  crystallises  in  long,  reddish-yellow  needles,  which  melt 
at  235°,  and  sublime  unchanged.  It  is  soluble  in  benzene,  sparinijly 
so  in  alcohol  and  light  petroleum,  and  crystallises  from  the  latter  in 
yellow  silky  needles.  It  dissolves  in  alkalis  with  red  coloration,  and 
gives  a  deep  red  colour  with  ferric  chloride  or  other  oxidising  agents. 

L.  T.  T. 

Hydrazobenzene  and  Benzidine.  By  D.  Stern  (Ber.,  17,  379 — 
381). — The  product  of  the  action  of  hydrazobenzene  on  benzoic  chlo- 
ride is  partly  soluble  in  alcohol.  The  crystalline  residue,  consisting 
of  dlhenzoylhenzidine,  NPhBz.NPhBz,  is  insoluble  in  the  usual  sol- 
vents, but  dissolves  in  hot  nitrobenzene.  The  colourless  crystals 
sublime  without  decomposition.  This  compound  is  also  formed  by 
the  action  of  benzoic  chloride  on  benzidine. 

JJiformulhenzidine,  CHONH.CeHj.NH.CHO,  prepared  by  the  action 
of  formic  acid  on  hydrazobenzene,  resembles  the  preceding  com- 
pound. Monacetohy (Irazobenzene  is  formed  by  bringing  together  acetic 
anhydride  and  hydrazobenzene  at  the  ordinary  temperature.  It 
is  deposited  from  alcohol  in  needle-shaped  ci-ystals  melting  at  159°, 
soluble  in  water.  It  is  decomposed  by  heat  into  azobenzene  and 
acetanilide.  W.  C.  W. 

Action  of  Bibasic  Organic  Acids  on  Hydrazobenzene.  By 
E.  Bandrowski  {Ber.,  17,  1181— 1185).— Beilstein's  statement  that 
organic  acids  have  no  actionon  hydrazobenzene  is  incorrect.  On  heat- 
ing a  mixture  of  hydrazobenzene  (1  mol.)  with  phthalic  anhydride 
(2  mols.)  at  130°  for  three  hours,  a  reaction  takes  place.  The  product 
is  parth'  soluble  in  benzene  and  alcohol.  The  insoluble  residue  con- 
sists of  diphthalyl-diparabenzidine,  Cof^HieNjOi,  and  the  solution  con- 
tains azobenzene,  phthalanile,  and  a  substance  melting  at  194°,  pro- 
bably the  diphthalyl  of  parorthobenzidine. 

JJiphthahjl-diparahenzidine  is  deposited  from  its  solution  in  hot 
nitrobenzene  in  yellow  crystals  which  melt  above  360°.  It  dissolves 
in  strong  sulphuric  acid  ;  if  the  solution  is  heated  to  140°,  it  splits  up 
into  diparabenzidine  and  phthalic  anhydride.  The  compound  may  be 
easily  prepared  by  heating  a  mixture  of  these  two  bodies.  Diphthalyl- 
diparabenzidine  dissolves  in  fuming  nitric  acid  ;  and  on  diluting  the 
solution  with  water,  a  dinitro-product,  C.j^Hii(NOi)2N204,  is  precipi- 
tated. Alcohol  precipitates  it  from  its  solution  in  nitrobenzene  as  a 
crystalline  powder. 

An  energetic  reaction  lakes  place  on  heating  a  mixture  of  hydrazo- 
benzene and  anhydrous  oxalic  acid.  On  extracting  the  crude  product 
with  alcohol,  a  crystalline  compound  goes  into  solution,  and  a  violet- 
grey  residue  remains  having  the  composition  CiGHisNiOi  ;  it  is 
insoluble  in  the  usual  solvents,  but  dissolves  in  strong  sulpliui-ic  acid. 

3  z  2 
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The  addition  of  water  to  the  solution  produces  an  amorphous  precipi- 
tate, which  dissolves  in  alkalis,  forming  a  deep  red  liquid.  The  colour 
is  destroyed  by  zinc-dust,  but  reappears  on  exposure  to  the  air. 

W.  C.  W. 

Paramidoacetanilide,  and  some  New  Azo-derivatives.   By  R, 

]S"iETZKi  {Ber.,  17,  343 — 346).— By  the  reduction  of  parauitracetani- 
lide  with  iron  and  a  little  acetic  acid,  the  author  has  obtained  j^ar- 
amidoacetanilide.  Hitherto  when  dealing  with  nitrated  anilides,  the 
action  has  gone  further,  acetic  acid  being  always  eliminated.  The 
author  believes  this  to  be  due  to  the  use  of  too  energetic  reducing 
agents.  Paramidoacetanilide  crystallises  in  long  colourless  concen- 
trically-grouped needles,  very  spai-ingly  soluble  in  cold  water,  easily 
so  in  boiling  water,  alcohol,  and  ether :  it  melts  at  161^.  It  acts  as  a 
monacid  base  forming  crystalline  salts  ;  its  platinochloi'ide  crystal- 
lises in  yellow,  sparingly  soluble  needles.  "When  boiled  with  dilute 
acids,  it  is  readily  decomposed  into  acetic  acid  and  paraphenylene- 
diamine. 

If  the  diazo-compound  is  added  to  an  alkaline  solution  of  /3-naphthol- 
disulphonic  acid,  a  body  crystallising  in_g^listening  golden  scales,  and 
having  the  probable  constitution  NIIAc.C6H4.I^>.Ciolii(HS03)2.0H, 
is  formed.  On  boiling  this  with  dilute  sulphuric  acid,  the  acetyl-group 
is  removed  and  a  purplish-red  colouring  matter  is  obtained  which 
can  again  be  further  diazotised.  If  this  is  treated  with  yS-naphthol- 
disulphonic  acid,  it  yields  a  colouring  matter  crystallising  in  green 
iridescent  needles,  and  dyeing  wool  and  silk  a  deep  indigo-blue  :  the 
colour  is  however  unstable  if  exposed  to  the  light,  soon  changing  into 
a  brownish-violet. 

Paradiazoacetanilide  and  aniline  yield  acetyldiamidoazohenzene, 
NII.AcC6H4.N0.C6H4.NH2,  crystallising  in  golden-yellow  scales  which 
melt  at  212°.  Acids  turn  it  red.  The  hydrochloride  forms  silver- 
grey  scales.  Boiling  with  dilute  sulphuric  acid  converts  the  acetyl 
compound  into  symmetric  pai-adiamidoazobenzene.  This  substance 
has  also  been  described  by  Mixter  (this  vol.,  665)  under  the  name  of 
parazoaniline.  It  crystallises  from  alcohol  in  long,  golden-yellow 
needles,  easily  soluble  in  alcohol,  sparingly  so  in  benzene  and  light 
petroleum.  It  forms  two  series  of  salts,  those  with  two  proportions 
of  the  acid  being  red  in  colour,  those  with  one  equivalent  of  acid 
green.  The  dihydrocliloride  is  precipitated  from  an  alcoholic  solution 
of  the  base  by  excess  of  hydrochloric  acid  in  the  form  of  very  dark 
green  iridescent  needles.  L.  T.  T. 

Action  of  Sulphuric  Acid  on  Carbanilide.  By  W.  Hentschel 
(Ber.,  17,  1287 — 1289). — Pure  carbanilide  dissolves  in  cold  concen- 
trated sulphuric  acid  without  discoloration,  and  the  solution  may  be 
kept  for  days  without  change.  But  if  carbanilide  be  digested  on  the 
water-bath  for  about  half  an  hour  with  about  five  times  its  weight  of 
acid,  although  there  is  no  appnrent  reaction,  a  change  has  taken  place. 
The  product,  poured  into  water  and  treated  with  bai'ium  carbonate, 
yields  barium  sulphanilate  and  the  barium  salt  of  an  acid  having  the 
formula  C7H7NSOS.     The  free  acid  is  easily  soluble  in  water,  and  the 
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anthor  believes  it  to  be  an  amidosalphobenzoic  acid,  the  reaction 
being  as  follows  : — 

C0(NHPh)2  +  2H0SO4  =  NH2.C6H4.SO3H  +  NH2.C6H3(S03H).COOH 

+  H2O. 

L.  T.  T. 

Derivatives  of  Thiocarbamide.  By  B.  Rathke  {Ber.,  17,  297 
— 309). — The  author  has  carefully  investigated  some  of  the  com- 
pounds which  thiocarbamide  forms  -with  metallic  salts,  as  they  seem 
to  prove  that  many  of  the  so-called  molecular  compounds  are  really 
true  chemical  compounds. 

The  author  has  already  (Abstr.,  1883,  16G)  described  a  copper  com- 
pound of  thiocarbamide  obtained  by  adding  cupric  chloride  to  a  solu- 
tion of  thiocai'bamide.  Priitorius  and  Seidler  have  since  described  a 
similar  compound  to  which  they  have  ascribed  the  formula 

2CSN2H2,CuS04. 

This  is  incoiTcct,  as  the  copper  contained  in  the  compound  must  be 
monovalent,  since  sulphuretted  hydrogen  precipitates  Cu^S  and  not 
CuS.  If  cupric  chloride  is  added  to  a  solution  of  thiocarbamide  as 
long  as  a  precipitate  is  formed,  the  latter  is  found  to  consist  of 
minute  white  needles  of  the  formula  CS]Sr.>H|,CuCl :  the  colourless 
and  strongly  acid  filtrate  contains  the  compound  of  1  mol.  thiocar- 
bamide and  1  atom  of  chloride  described  by  Claus  (/.  pr.  Chem.,  21, 
146).  Cupric  sulphate  yields  similar  compounds.  Cuprous  chloride 
yields  three  compounds  containing  respectively  1,  2,  and  3  mols.  of 
thiocarbamide  to  the  group  CuCl.  The  first  of  these  is  insoluble  in 
water,  the  third  soluble,  whilst  excess  of  water  splits  up  the  second 
into  equal  proportions  of  the  first  and  third.  The  body  3CSN2H4,CuCI 
is  obtained  by  adding  a  dilute  solution  of  cupric  chloride  to  a  boiling 
solution  of  thiocarbamide  as  long  as  the  precipitate  formed  is  quickly 
redissolved ;  also,  by  digesting  together  the  calculated  quantities  of 
these  two  substances  ;  or  by  covering  pieces  of  copper-foil  with  a  solu- 
tion of  thiocarbamide  and  adding  small  quantities  of  hydrochloric  acid 
from  time  to  time,  when  a  copious  evolution  of  hydrogen  takes  place, 
and  the  solution  contains  the  substance  in  question.  It  forms  large 
colourless  and  strongly  refractive  crystals  belonging  to  the  quadratic 
.system.  Its  solution  has  an  alkaline  reaction.  It  is  reprecipitated 
unchanged  from  its  solution  by  soluble  chlorides.  Zinc  precipitates 
copper  from  its  solutions;  ammonia  and  sodium  hydroxide  and  car- 
bonate give  white  precipitates  which  gradually  blacken,  becoming 
converted  into  cuprous  sulphide:  sulphuretted  hydrogen  causes  a  pre- 
cipitation of  cuprous  sulphide,  but  only  very  slowly.  The  body 
CSN..H4,CuCl  +  ^HoO  is  obtained  if  excess  of  cupric  chloride  is  used, 
and  forms  a  voluminous  white  precipitate  consisting  of  minute  needles. 
It  is  also  obtained  by  digesting  together  the  calculated  quantities  of 
thiocarbamide  and  cuprous  chloride.  It  loses  its  water  in  the  desic- 
cator, becoming  at  the  same  time  very  slightly  greyish-blue. 
2CSN2H4,CuCl  is  obtained  by  uniting  the  two  previously-described 
compounds,  and  is  again  decomposed  into  these  two  by  excess  of  water. 
It  cry.stallises  in  needles.     Cupric  sulphate  added  in  excess  to  a  solu- 
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tion  of  thiocarbamide  precipitates  a  yellow  oil  which  solidifies  on 
exposure  to  the  air.  If  this  substance  is  dissolved  in  a  boiling  solu- 
tion of  thiocarbamide  a  body  crystallises  out  on  cooling  in  long 
needles  having  the  formula  SCSNiH^jCuoSOi  +  2H2O.  Analogous 
compounds  may  be  obtained  containing  cui:)rous  nitrate  or  carbonate. 
In  all  these  compounds  half  the  sulphur  is  precipitated  as  cuprous 
sulphate  on  boiling  the  substance  with  dilute  ammonia  :  the  remainder 
of  the  sulphur  can  then  be  jjrecipitated  from  the  filtrate  by  ammonia- 
cal  silver  nitrate. 

The  author  believes  all  these  compounds  to  be  true  chemical  and  not 
merely  molecular  compounds,  for  the  following  reasons: — (1.)  Neither 
cuprous  carbonate  nor  nitrate  can  exist  in  the  free  state.  (2.)  The 
soluble  among  these  compounds  (even  that  with  mercuric  chloride) 
have  an  alkaline  reaction.  (3.)  Copper,  when  heated  with  thiocar- 
bamide and  hydrochloric  acid,  dissolves  readily  with  evolution  of 
hydrogen.  (4.).  Cuprous  chloride,  both  in  hydrochloric  and  ammo- 
niacal  solution,  absorbs  carbonic  acid  readily,  but  in  these  compounds 
it  does  not  do  so. 

The  author  has  also  obtained  analogous  compounds  with  phenyl- 
thiocarbamide.  If  a  little  copper  chloride  be  added  to  a  solution  of 
monophenylthiocarbamide  in  boiling  water,  the  smell  of  phenylthio- 
carbimide  becomes  perceptible,  and  a  yellow  oil  is  precipitated.  This 
oil  solidifies  on  cooling,  and,  when  recrystallised  from  alcohol,  yields 
colourless  crystals.  The  sanie  substance  is  obtained  by  boiling  cuprous 
chloride  in  a  solution  of  monophenylthiocarbamide,  and  also  by  boil- 
ing the  compound  CSN2H4,CuCl  withphenylthiocarbamide  and  water. 
Analysis  showed  the  composition  of  this  substance  to  be 

3CSN2H3Ph,CuCl  +  3H,0. 

It  appears  to  lose  its  water  of  crystallisation  at  100°,  but  also  under- 
goes partial  decomposition  :  it  melts  at  144 — 145°.  Another  com- 
pound of  phenylthiocarbamide  containing  a  larger  proportion  of 
cuprous  chloride  was  also  obtained.  Diphenyl thiocarbamide  yields 
analogous  compounds  when  treated  with  cuproas  chloride. 

The  compounds  of  thiocarbamide  which  Reynolds  has  obtained  with 
gold  and  platinum  chlorides  also  belong  to  this  class  of  bodies.  The 
author  has  examined  the  gold  chloride  compounds  and  finds  th.e  gold 
to  be  present  in  the  aurous  state. 

Salts  of  barium,  magnesium,  cobalt,  nickel,  manganese,  zinc,  iron 
as  fei'rous  salt,  and  chromium,  do  not  show  any  change  in  reaction  of 
their  neutral  or  acid  solutions  when  mixed  with  thiocarbamide,  but 
solutions  of  mercuric  chloride  and  cyanide,  silver  chloride  and  nitrate, 
cadmium  and  thallium  sulphates,  and  lead  chloride  become  strongly 
alkaline  when  so  treated,  pointing  to  the  formation  of  double  com- 
pounds. 

The  author  has  replaced  the  metals  in  these  compounds  by  ethyl 
(by  treatment  Avith  ethyl  iodide),  and  obtained  the  compound 
I1I,NH  '.  C(NH2).SEt,  which  seems  clearly  to  point  to  the  metal  being 
attached  to  the  sulphur-atom.  The  proof  is  however  not  absolute,  as 
the  same  compound  is  obtained  when  free  thiocarbamide  is  treated 
with  ethyl  iodide.  L.  T.  T. 
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Methylphthalimide.     By  C.  Graebe  and  A.  Pictet   (Ber.,  17, 

1173— 1176).— M.thylphfhaUoiide,  NMe  :  C<^«^*>CO,  formed  by  the 

action  of  potassium  plithalimide  on  methyl  iodide  at  150°,  crystalhses 
in  silky  needles  which  are  soluble  in  alcohol  and  in  hot  water. 
Methylphthalimide  melts  at  132°  and  boils  about  277°.  On  reduction 
with  tin  and  h3'drochloric  acid  it  yields  a  base,  C9H9ON,  which  melts 
at  120°  and  boils  at  300°.  It  is  deposited  from  an  ethereal  solution  in 
large  plates  which  dissolve  freely  in  water,  alcohol,  ether,  and  chloro- 
form. The  hijdroehloride  is  insoluble  in  ether  and  chloroform.  The 
aurocJdoride,  (CgHgONjs^AuCli,  forms  beautiful  crystals  which  melt 
under  boiling  water.  In  the  dry  state  they  melt  at  195°  with  gradual 
decomposition.  \Y,  Q_  ^Y_ 

P3rrotartrylfluoresGein.  By  E.  Hjelt  (Ber.,  17,  1280—1281).— 
The  fluorescein  of  pyrotartaric  acid  was  obtained  by  heating  together 
5  parts  of  tartaric  acid,  9  parts  resorcinol,  and  18  parts  sulphuric  acid 
at  150°.  This  colouring  matter  forms  a  brownish-red  crystalline 
powder,  CnHuOj  -|-  HoO,  sparingly  soluble  in  water,  easily  in  dilute 
acids  and  alcohol.  A  concentrated  alkaline  solution  is  red,  but  when 
diluted  shows  beautiful  yellow-green  fluorescence.  Its  alkaline  solu- 
tion forms  a  basic  salt  with  copper  sulphate.  The  hydrochloric 
solution,  if  treated  with  bromine,  yields  pyrotartryleosin, 

CnHioBr.Os  +  H.O. 

This  forms  a  red  flocculent  precipitate.  In  dilute  alkaline  solution 
this  substance  shows  no  red  colour,  and  has  only  a  very  slight 
fluorescence.  L.  T,  T. 

Use  of  Dry  Oxalic  Acid  in  the  Formation  of  Condensation- 
products.  By  R.  AxsCHUTZ  (B(r.,  17,  1078— 1079).— Owing  to  the 
great  attinity  which  anhydrous  oxalic  acid,  obtained  by  heating  oxalic 
acid  at  110"  until  all  its  water  of  crystallisation  is  given  ofP,  has  for 
water,  the  author  has  found  it  useful  in  the  elimination  of  water  from 
mixtures  of  substances  which  are  capable  of  forming  condensation- 
products.  On  heating  5  grams  benzaldehyde  and  11'5  of  dimethyl- 
aniline  together  for  two  hours  at  110°,  no  change  takes  place,  but  if 
7"5  grams  anhydrous  oxalic  acid  are  added,  and  the  mixture  heated  for 
the  same  time  at  110°,  the  product  of  condensation,  leucomalachite- 
green,  is  foi-med  in  large  quantities.  In  a  similar  way  benzaldehyde, 
when  heated  with  diphenylamine  or  benzyldiphenylamine,  in  presence 
of  dry  oxalic  acid,  yields  condensatiun- products  and  phthalic  an- 
hydi'ide,  whilst  resorcinol  gives  fluorescein.  The  water  eliminated 
in  this  way  does  not,  owing  to  the  high  temperature,  combine  to  form 
water  of  crystallisation  with  the  oxalic  acid,  but  the  oxalic  acid 
remains  unchanged.  This  property  of  dry  oxalic  acid  is  under  further 
investigation.  A.  B. 

Orthamidobenzaldeliyde.  By  P.  Friedla.vder  and  C.  F. 
GouEiNG  {Ber.,  17,  456 — 461). — Orthamidobenzaldehyde  is  prepared 
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bj  wai'mino;  pure  ortlionitrobenzaldehyde  (3  grams)  with  ferrous 
sulphate  (50  grams)  and  am^monia.  The  mixture  is  distilled  in  a 
current  of  steam.  About  30  per  cent,  of  the  aldehyde  is  deposited 
from  the  distillate  on  cooling  to  0°,  and  the  remainder  is  obtained  by 
adding  common  salt  to  the  mother-liquor,  and  extracting  with  ether. 
The  properties  of  the  compound  have  been  previously  described 
(Ber.,  15,  2004,  2572). 

Acefylorthaviidobenzaldehyde,  prepared  by  warming  the  amidoal- 
dehyde  with  pure  acetic  anhydride,  is  deposited  from  hot  aqueous 
solutions  in  white  needles,  which  melt  at  70°. 

Orthamidobenzaldehyde  dissolves  in  strong  hydrochloric  acid, 
forming  a  red  solution  which,  on  the  addition  of  platinum  chloride, 
deposits  yellow  prisms  of  the  platinochloride  (C7H7NO)2,H2PtCl6. 

Amidobenzaldehyde  is  easily  converted  into  a  condensation-product, 
CuHioNoO,  by  the  action  of  dilute  mineral  acids.  This  compound 
forms  tabular  crystals,  which  melt  at  189°  when  rapidly  heated.  It 
dissolves  in  strong  acids,  with  regeneration  of  the  amidoaldehyde. 

yS-Carbostyrilcarboxylic  acid,  CuiHiNOs  is  formed  when  orthamido- 
benzaldehyde is  heated  with  a  slight  excess  of  malonic  acid  at  120\ 
It  crystallises  in  needles,  which  melt  above  320°,  and  are  sparingly 
soluble  in  alcohol  and  acetic  acid.  Phosphorous  pentachloride  con- 
verts it  into  a-chloro-/3-quinolinecarboxylic  acid,  which  crystallises  in 
needle-shaped  crystals,  melting  at  200°  with  partial  decomposition 
into  chloroquinoline  and  carbonic  anhydride.  Boiling  with  alcoholic 
potash  converts  the  chloroquinoline  into  a-ethoxy-/3-quinoIinecar- 
boxylic  acid,  which  melts  at  130°  and  is  rapidly  decomposed  by  heat 
into  ethylcarbostyril  and  carbonic  anhydride.  W.  C.  W. 

Derivatives  of  Phenylacetaldehyde.  By  C.  Forrer  (Ber.,  17, 
982 — 985). — Action  ofFhosphorotis  Pentachloride  on  Phenylacetaldehyde. 
— The  reaction  takes  place  in  the  usual  way,  the  oxygen  of  the 
aldehyde  being  replaced  by  two  atoms  of  chlorine,  with  forma- 
tion of  dichlorethylhenzene,  CHsPh.CHCL.  It  is  a  heavy  liquid, 
smelling  like  turpentine,  and  rapidly  decomposes  with  evolution  of 
hydrochloric  acid ;  by  distillation  it  is  completely  decomposed. 
Heated  at  120°,  it  is  completely  converted  into  a-chlorostyroleiie, 
CHPh  '.  CHCl.  When  this  is  heated  in  a  closed  tube  with  alcoholic 
potash,  an  oil  is  obtained  free  from  chlorine,  and  which  on  distillation 
gives  phenylacetaldehyde  again.  This  is  the  third  dichlorethylhen- 
zene : — 

C6H5.CCI2.CH3      a-dichlorethylbenzene  from  acetophenone. 
CgHs.CCl.CHoCl   aw-dichlorethylbenzene  from  styrolene. 
CeHs.CHo.CHCLi  ttj-dichlorethylbenzene  from  phenylacetaldehyde. 

Action  of  Nitric  Acid  on  Phenylacetaldehyde. — This  reaction  is  of 
interest,  since  the  reduction  of  the  orthonitro-compounds  should  yield 
indole  directly.  Phenylacetaldehyde  was  treated  at  —  10°  to  —  15° 
with  nitric  acid.  On  neutralising,  and  distilling  the  resulting  product 
with  steam,  a  small  quantity  of  an  oil  which  crystallised  out  in  plates 
was  first  obtained,  and  a  second  substance  which  crystallised  out  in 
fine  needles.     The  first  substance  melted  at  10G°,  and  on  reduction 
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Tvitli  ammonia  and  zinc-dust  yielded  an  oil,  in  too  small  a  quantity 
for  purification,  but  which  p:ave  all  the  characteristic  reactions  for 
indole.  The  second  crystalline  substance  melted  at  133 — 136°, 
yielded  no  indole  on  reduction,  but  on  oxidation  a  nitrobenzoic  acid 
which,  from  its  melting  point,  is  probably  the  paranitro-acid.  This 
second  substance  is  therefore  probably  paranitrophenylacetic  acid. 

A.  B. 

Derivatives  of  Orthamidoacetophenone.  By  A.  Baeyer  (Brr., 
17,  970 — 973). — In  former  unsuccessful  attempts  to  obtain  diethyl- 
indigo  and  dibenzyl-indigo  from  etliyl-  and  benzyl-amidoacetophenone, 
the  author  prepared  several  derivatives  of  orthamidoacetophenone. 

Orthoethylamidoacetophenone  is  obtained  by  heating  16  grams  amido- 
acetophenone  with  32  grams  ethyl  bromide  in  a  closed  tube  for 
20  hours  at  100° ;  the  red  product  is  freed  from  the  excess  of 
ethyl  bromide,  dissolved  in  water,  treated  with  soda,  and  distilled  in 
steam.  The  ethylamidoacetophenone  is  thus  obtained  as  an  oil,  and 
is  purified  by  being  converted  into  the  nitroso-compound,  and 
regenerated  bv  the  action  of  stannous  chloride.  It  forms  a  platino- 
chloride,  (NHEt.C6Hi.C()Me)o,H2PtClG. 

Orthohenzylamidoacetophenone  is  obtained  by  heating  two  parts  of 
amidoacetophenone  with  one  part  benzyl  chloride  at  100°  for  three 
hours.  Crystallised  from  alcohol,  it  forms  large  yellow  prisms, 
melting  at  79 — 81°,  readily  soluble  in  carbon  bisulphide,  chloroform, 
benzene,  and  ether.  It  is  a  feeble  base,  and  is  precipitated  from  its 
acid  solution  by  water. 

Ortlionitrosobenzylamidoacetcyphenone,  COMe.C6H4.N(NO)C7H7,  is  ob- 
tained by  the  action  of  sodium  nitrite  on  a  solution  in  sulphuric 
acid.  It  forms  long  colourless  needles,  melting  at  54 — 55°,  and  is 
soluble  in  alcohol  and  similar  solvents.  Benzyl-indigo  cannot  be 
obtained  by  the  bromination  of  benzylamidoacetophenone,  but  by  treat- 
ing the  nitroso-derivative  with  concentrated  sulphuric  acid,  colouring 
matters  of  the  nature  of  indigo  are  formed,  probably  consisting  chiefly 
of  indigo  and  benzyl-indigo.  The  formation  of  indigo  is  to  be  explained 
on  the  ground  that  the  benzyl-group  is  detached  by  the  action  of 
sulphuric  acid,  for,  on  treating  the  nitroso-derivative  with  sulphuric 
acid,  there  is  a  strong  odour  of  benzaldehyde.  A.  B. 

Orthhydroxjrphenylacetic  Acid  and  its  Derivatives.  By  A. 
Baeyer  and  B.  Fritsch  {Ber.,  17,  973  —  975). — The  authors  regrjt 
that  as  they  have  been  working  for  some  time  on  this  acid  they  cannot 
accede  to  Salkowski's  request  {Ber.,  17,  504)  that  he  be  allowed  to 
reserve  the  investigation  of  the  isomeric  hydroxyphenylacetic  acids. 
Their  method  of  preparing  the  acid  and  its  internal  anhydride, 
however,  is  quite  difPerent  from  his. 

Ortlihijdroxiiphenylfjhjoxijlic  acid  is  obtained  by  treating  a  solution 
of  i.satin  in  dilute  soda  with  the  calculated  quantity  of  sodium 
nitrite,  and  slowly  adding  an  excess  of  very  cold  dilute  sulphuric 
acid.  This  solution  of  orthodiazophenylglyoxylic  acid,  when  heated 
at  60°,  gives  off  nitrogen,  and  the  hydroxy-acid  may  be  obtained  by 
extraction  with  ether.  It  crystallises  from  a  mixture  of  benzene  and 
light  petroleum  in  yellow  needles,  melting  at  about  44°.     It  is,  how- 
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ever,  impure,  and  contains  salicylic  acid.  On  treating  this  crude 
acid  witli  sodium  amalgam  for  several  days,  acidifying  and  extracting 
■with  ether,  a  crystalline  compound  is  obtained,  which  appears  to  be 
orthhydroxymandelic  acid.  It  is  easily  reduced  by  means  of  hydr- 
iodic  acid  to  oi'thhydroxyphenylacetic  acid. 

Orthhydroxyplienylncetic  odd  crystallises  from  ether  in  colourless 
needles,  melting  at  137°,  and  its  aqueous  solution,  like  that  of  salicylic 
acid,  gives  a  violet  coloration  with  ferric  chloride.  On  heating  it, 
water  is  at  first  given  off,  and  afterwards,  at  236 — 238°,  an  oil  distils 
over  and  crystallises.     This  is  the  lactone  of  or thoxyphenijl acetic  acid, 

C6H4<^^J>C0.     It  melts  at  49°,  boils  at  237°,  and  in  hot  water  is 

slowly  converted  into  the  acid,  more  quickly  in  presence  of  alkalis. 

A.  R. 
Action  of  Nitrous  Acid  on  Amidohydroxypropyl-  and  Amido- 
propenyl-benzoic  Acids.     By  O.  Widman  (Ber.,  17,  722 — 727). — 

HydroxypropyJliydroxyhenzoic  acid, 

C6H3(CMeoOH)(OH).COOH  [1:2:4], 

prepared  by  the  action  of  nitrous  acid  on  amidohydroxypropylbenzoic 
acid,  crystallises  in  colourless  flat  needles  or  plates,  melts  at  173°,  is 
sparingly  soluble  in  cold  water,  moderately  soluble  in  ether,  very 
readily  soluble  in  alcohol.  Its  aqueous  solution  gives  a  dark  brown 
coloration  with  ferric  chloride.  It  does  not  appear  to  suffer  any 
change  by  boiling  with  hydrochloinc  acid ;  dissolved  in  sulphuric  acid 
and  precipitated  with  water,  white  shiny  flocks  are  obtained,  but 
there  appears  to  be  no  formation  of  propenylhydroxybenzoic  acid. 
In  this  respect  the  acid  differs  from  the  corresponding  hydroxy- 
propylbenzoic  acid  with  its  amido-  and  niti'o-derivatives,  all  of  which 
are  converted  into  propenyl-compounds  by  heating  with  hydrochloric 
acid. 

With  amidopropenylbenzoic  acid,  the  action  of  niti-ous  acid  takes 
another   course,  the   product   of  the   reaction  being  methylcinnuline- 

CMe. 
carhoxylic  acid,  doHsN.O.  =  COOH.CsHs^  "^CH.    It  crystallises 

in  small  tables,  or  in  thick  rhombohedral-like  crystals,  melts  with 
partial  decomposition  at  abont  230°,  is  insoluble  in  cold  water, 
sparingly  soluble  in  hot  water  or  hot  alcohol,  readily  soluble  in 
boiling  acetic  acid.  It  yields  salts  with  acids  and  bases.  Together 
Avith  this  acid,  a  substance  is  formed  in  small  quantity  which 
crystallises  in  colourless  rhombic  plates,  melting  at  157 — 158°.  It 
has  not  yet  been  obtained  in  quantity  sufficient  for  careful  examina- 
tion. A.  J.   G. 

Action  of  Ethyl  Chloroformate  on  Amidohydroxypropyl- 
benzoic Acid.  By  0.  Widman  {Ber.,  17,  1303— 1308).— If  an 
excess  of  ethyl  chloroformate  is  poured  over  amidohydroxypropyl- 
benzoic acid,  and  the  mixture  boiled  for  a  few  minutes,  the  whole 
solidifies,  but  no  evolution  of  gas  is  perceptible.  After  allowing  the 
excess  of  ethyl  chloroformate  to  evaporate,  the  product  is  crystallised 
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from  50  per  cent,  acetic  acid.     Hydroxujyropylcarloxijlphenylurefhcme, 
CisHnNOs,  thus    obtained,  ciystallises    in    flat    colourless    needles  or 
prisms,  which  melt  at  167°,  with  evolution  of  gas.     The  reaction  is 
probably  CoHuOs.NHo  +  Cl.COOEt  =  HCl  +  CioH,i03.NH.COOEt. 
Ethyl' dihydroxypropT/ldicarboxt/ldijjhenylallojjhanate, 

Pn^^(C00Et).0fiH:,(C3H;0).C00H 
^'^^NH.C5H3(C3H,0).COOH 

is  obtained  by  heating  the  body  just  described  with  ethyl  chloro- 
formate  in  sealed  tubes  at  120 — 130°  for  two  hours.  It  may  also  be 
prepared  directly  from  the  amido-acid  by  using  excess  of  chloi-o- 
formate.  It  crystallises  from  acetic  acid  in  phites,  which  melt  above 
3()0°  with  evolution  of  gas,  and  the  residue  resolidifies  on  cooling. 
This  latter  body  appears  to  be  identical  with  dihydro.vypropi/ldicarboxyl- 
diplienylcarhamide,  CO[NH.C6H3(C3H70).COOH],,  obtained  as  follows: 
amidohydroxypropylbenzoic  acid  is  heated  with  excess  of  ethyl 
chloroformate  for  four  hours,  hydrochloric  acid  being  continuously 
evolved.  The  product  is  evaporated  to  dryness  several  times,  first  with 
water,  and  subsequently  with  alcohol ;  the  residue  is  then  washed  with 
ether,  and  boiled  with  fuming  hydrochloric  acid,  in  which  it  slowly 
dissolves  with  evolution  of  gas ;  finally  the  solution  is  evaporated  to 
dryness,  and  the  residue  boiled  with  water,  when  the  carbamide- 
derivative  remains  undissolved.  Crystallised  from  acetic  acid,  it 
forms  small  rhombic  prisms,  which  melt  at  a  very  high  temperature. 

Several  attempts  were  made  to  treat  amidohydroxypropylbenzoic 
acid  with  excess  of  ethyl  chloroformate  in  sealed  tubes  at  115 — 130° 
for  about  four  hours.  In  almost  all  cases,  however,  the  tubes  burst 
during  the  heating-,  and  when  this  was  not  the  case  they  burst  with 
great  violence  when  the  author  attempted  to  open  them,  so  that  he 
Avas  not  able  to  obtain  any  of  the  product.  L.  T.  T. 

Ethyl  Malonanilidate,  Malonparatoluidic  Acid,  and  Methyl- 
trichloroquinoline.  By  L.  Rugheimer  and  R.  Hoffmann  {Ber.,  17, 
7o'J--7-il). — Potassium  ethyl  malonate  is  treated  with  phosphoric 
chloi'ide  dissolved  in  benzene,  the  mixture  being  heated  to  complete 
the  reaction  ;  after  cooling,  excess  of  aniline  dissolved  in  benzene  is 
added,  and  the  whole  allowed  to  stand  21-  hours  ;  the  benzene  solution 
is  then  separated,  washed  with  hydrochloric  acid  and  water  to  remove 
aniline,  and  allowed  to  evaporate  spontaneously,  when  a  crystalline 
mass  of  impure  etlnjl  malonanilidate,  NHPh.CO.CHs.COOEt,  is  obtained. 
This  after  purification  melts  at  38 — 39°,  is  readily  soluble  in  alcohol, 
chloroform,  and  benzene,  insoluble  in  water  and  light  petroleum. 

Mahnqxtratohddic  acid,  NH(C7H7).CO.Cli2.COUH,  prepared  from 
paratoluidine  and  malonic  acid,  crystallises  in  small  colourless  needles  ; 
melts  with  decomposition  at  150°  ;  but  on  slowly  heating,  it  softens 
and  fuses  at  a  still  lower  temperature.  Heated  with  phosphorous 
pentachloride  (comp.  p.  1050)  it  yields  melhyltrichluroquinoliiie, 
CgHsMeClaN,  crystallising  in  long  needles,  and  melting  at  134". 

A.  J.  G. 

Paranitrobenzoylacetic  Acid.  By  W.  H.  Pi:i!K'in,  Jun.,  and 
G.  Bellenot  (Ler.,  17,  320—326;. — Baeyer  has  lately  shown  (Abstr., 
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1883,  337)  that  ethyl  phenylpropiolate  is  converted  into  ethyl  phenyl- 
acetate  by  simple  solution  in  cold  strong  sulphuric  acid.  The  authors 
find  that  a  similar  reaction  takes  place  with  ethyl  paranitropropiolate, 
but  the  sulphuric  acid  solution  requires  to  be  heated  to  35 — 40°.  The 
cooled  mixture  is  then  poured  on  powdered  ice,  when  paranitroben- 
zoylacetic  acid  separates  as  a  white  amorphous  mass. 

Paranitrohenzoylaceticacid  crystallises  from  benzene  in  almost  colour- 
less needles,  melting  at  135°,  and  giving  off  carbonic  anhydride  at  the 
same  time.  It  is  easily  soluble  in  alcohol,  ether,  benzene,  chloroform, 
and  carbon  bisulphide,  sparingly  so  in  light  petroleum.  Its  alcoholic 
solution  gives  a  violet  coloration  with  ferric  chloride,  the  shade  being 
redder  than  that  obtained  with  the  non-niti'ated  acid.  It  forms 
unstable  salts.  The  etlujl  salt  is  obtained  by  saturating  a  solu- 
tion of  the  acid  in  absolute  alcohol  with  hydrochloric  acid.  The 
temperature  must  not  be  allowed  to  rise  above  10°,  or  decomposition 
sets  in,  paranitracetopbenone  being  formed.  The  ethereal  salt 
crystallises  in  almost  colourless  needles,  which  melt  at  49 — 50°,  and 
are  soluble  in  ether,  alcohol,  and  benzene. 

Ethyl  nitrosoparanitrohenzoylacetate  is  obtained  by  saturating  a  dry 
etheric  solution  of  the  nitro-acid  with  nitrous  acid.  It  crystallises  in 
needles  melting  at  220°,  and  soluble  in  alcohol,  ether,  and  acetone. 

L.  T.  T. 

Acetyl-derivatives  of  Aromatic  Amidosulphonic  Acids.    By 

R.  NiETZKi  and  T.  Benckiser  {Ber.,  17,  707 — 708). — Acetic  anhydride 
has  no  action  on  sulphanilic  acid,  even  when  boiled  with  it;  it  reacts 
however  readily  with  sodium  sulphanilate  at  140°,  the  liquid  solidi- 
fying on  cooling  to  a  viscid  colourless  mass,  from  which,  by  dissolving 
in  the  least  possible  quantity  of  water,  and  adding  alcohol  and  ether, 
small  colourless  prisms  of  sodium  acetyl  sulphanilate, 

C5H,(NHA5).S03Na, 

are  obtained.  This  salt  is  very  soluble  in  water,  moderately  soluble 
in  alcohol,  nearly  insoluble  in  ether.  By  heating  with  hydrochloric 
acid,  it  is  decomposed  into  acetic  and  sulphanilic  acids.  The  lead 
and  barium  salts  were  also  prepared;  on  addition  of  alcohol  to  a  solu- 
tion of  the  latter,  it  is  precipitated  as  a  jelly  which  slowly  becomes 
crystalline.     The  free  acid  could  not  be  isolated. 

In  the  cases  of  metamidobenzenesulphonic  acid,  of  the  sulphonic 
acids  of  paratoluidine  and  a-naphthylamine,  the  free  acids  are  not 
converted  into  acetyl-derivatives  by  acetic  anhydride,  although  their 
salts  are  very  readily  acetylised  ;  orthotoluidine-parasulphonic  acid,  on 
the  contrary,  is  converted  into  an  acetyl-derivative  when  heated  with 
acetic  anhydride.  A.  J.   G. 

Constitution  of  Phthalyl  Chloride.  By  E.  N^oltixg  and  G.  v. 
Bechi  {Ber.,  17,  387 — 388).— The  formation  of  phthalophenone  by  the 
action  of  phthalyl  chloride  on  mercury  phenyl  is  cited  in  support  of 

CO 

the  unsymmetrical  formula  C6H4<[pp,  >0  for  phthalyl  chloride. 

w.  c.  w. 


ORGANIC  CHEMISTRY.  1025 

Thiophthalic  Anhydride.  By  C.  Graebe  and  B.  Zschokke  (Ber.^ 
17,  1175—1177). — Thioplitbalic  anhydride,  described  by  .Scbreder 
(Ber.,  7,  705),  may  be  more  conveniently  prepared  by  slowly  adding 
phtbalic  cliloride  to  a  cold  concentrated  solution  of  sodium  liydroo-ea 
sulphide.  On  acidifying-  the  solution  with  hydrochloric  acid,  the 
thiophthalic  anhydride  is  precipitated.  This  substance  melts  at  114", 
and  boils  at  284°.  It  is  converted  into  phthalimide  and  sulphuretted 
hydrogen  by  ammonia. 

Thiojiuoresceln  is  formed  by  warming  at  40°  a  mixture  of  the  anhy- 
dride with  resorcinol  and  strong  sulphuric  acid.  The  pi-oduct  is 
extracted  with  boiling  water,  dissolved  in  a  solution  of  sodium  car- 
bonate and  precipitated  by  hydrochloric  acid.  The  precipitate  is 
extracted  with  chloroform  to  remove  thiophthalic  acid.  Thiofluo- 
resce'in  is  soluble  in  alcohol  and  iu  wood  spirit.  It  dissolves  in  alkalis 
forming  a  red  solution  which  exhibits  a  dark-green  fluorescence.  It 
can  be  distinguished  from  fluorescein  by  its  absorption-spectrum.  By 
treating  the  acetic  acid  solution  with  bromine,  a  thioeosiu  is  obtained 

w.  c.  w. 

Hemlock  Tannin.  By  C.  Bottinger  (Ber.,  17,  1041—1043).— 
The  author  has  prepared  this  acid  from  American  hemlock  tannin 
exti-act.  A  solution  of  hemlock  tannin  is  darker  in  colour  than 
a  solution  of  oak-bark  tannin  of  equal  strength.  With  alkalis, 
sulphuric  acid,  or  hydrochloric  acid,  it  behaves  like  oak-bark  tannin, 
but  the  "  hemlock-red "  precipitated  by  hydrochloric  acid  is  darker 
in  colour  than  the  corresponding  "oak-red."  Bromine  precipitates 
from  an  aqueous  solution  of  hemlock  tannin  a  yellow  substance, 
soluble  in  alcohol,  ethyl  acetate,  acetone,  and  in  warm  acetic  an 
liydride.  It  is  insoluble  in  chloroform,  carbon  bisulphide,  and 
water,  but  soluble  in  alkalis.  The  results  of  analysis  lead  to  the 
formula  C2oHj4Br40io,  and  from  this  it  follows  that  the  original  sub- 
stance has  the  formula  CmHisOio,  and  that  hemlock  tannin  is  a 
homologue  of  oak-bark  tannin,  CigHieOio.  In  presence  of  hydro- 
chloric acid  tetrabromo-tannin  from  hemlock  behaves  like  dibromo- 
tannin  from  oak-bark.  It  forms  with  acetic  anhydride  a  penta-acetyl- 
derivative,  and  when  dissolved  in  chloroform  can  be  further 
brominated,  with  formation  of  a  hexabromide,  CsoHioBrgOn,.  The 
investigation  of  this  tannin  will  be  continued  by  the  author. 

A.  B. 

Bark  Tannins.  By  C.  Bottinger  (Ber.,  17,  1123— 1131).— The 
precipitate  which  is  produced  on  the  addition  of  bromine  to  the  cold 
aqueous  extracts  of  tannin  from  different  sources  varies  in  colour  and 
in  composition.  Tannin  from  oak-bark  gives  a  browuish-yellow  pre- 
cipitate, containing  28"4  per  cent.  Br.  The  hemlock  and  quebracho 
precij)itates  are  reddish-yellow,  and  contain  from  42"  1  to  44'5  per  cent. 
Br,  whilst  the  mimosa,  chestnut,  and  terra  japonica  compounds  are 
pale  yellow,  and  contain  from  493  to  532  per  cent.  Br. 

A  red  compound,  Cv.HsoOn,  is  formed  when  hemlock  tannin  is 
warmed  with  strong  hydrochloric  or  sulphui-ic  acid.  It  is  purified 
by  washing  with  water  and  extracting  the  dry  mass  with  ether  and 
with  hot  alcohol.  This  substance  dissolves  in  cold  soda- lye,  and  also 
iu  a  warm  solution  of  sodium  carbonate.     It  is  decomposed  by  strong 
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hyclroclaloric  acid  at  180°,  yielding  water,  carbonic  anhydride,  methyl 
chloride,  and  a  black  compound.  Hemlock-red  forms  an  acetic  deriva- 
tive, C4oH235!c70]7,  which  is  insoluble  in  water  and  ethyl  acetate,  but 
is  decomposed  by  alcohol.  By  the  action  of  bromine  on  hemlock-red 
suspended  in  chloroform,  two  crystalline  bromo-derivatives  are  ob- 
tained, viz.,  CwHooBrioOn,  and  C4oH2oBruOi7.  The  bromo-derivative 
of  pine  tannin,  CaiHuBreOio,  is  very  unstable.  It  is  soluble  in  alcohol, 
ethyl  acetate,  and  dilute  alkalis.  The  acetic  derivative,  CsiHsAcsBrsOm, 
is  a  yellow  powder,  soluble  in  acetone  and  ethyl  acetate.  The  red 
compound  produced  by  the  action  of  hydrochloric  acid  on  this  tannin 
yields  an  acetic  derivative  of  the  composition  C42H2751]-Oi7,  and  a 
bromine-derivative,  C^HoiBrmOn  ;  but  if  sulphuric  acid  is  used  instead 
of  hydrochloric,  the  acetic  derivative  has  the  composition  CiiHse^^eOis. 
Tannin  from  tei'ra  japonica  yields  the  deriv'^atives,  C21HUAC4O9  and 
C2iHuAc:i08.  Oak-bark  tannin  appears  to  be  a  methyl  salt  of  a 
condensation-product  of  tannin  and  acetoacetic  aldehyde. 

w.  c.  w. 

Formation  of  Indigo  from  Orthamidoacetophenone.    By  A. 

Baetek  and  F.  Bloem  {Ber.,  17,  963 — 970). — Formation  of  acetijlorth- 
amidoacetopheno7}e.  The  starting  point  for  the  preparation  of  this  sub- 
stance is  orthamidophenylacetylene  (Abstr.,  1882,  623).  On  adding 
slowly  50  grams  of  the  latter  to  a  mixture  of  200  c.c.  of  water  and 
600  c.c.  concentrated  sulphuric  acid,  the  sulphate  of  the  original  base 
at  first  crystallises  out,  but  afterwards  dissolves,  and  the  solution  is 
then  left  until  no  phcnylacetylene  is  to  be  found  on  testing  with  an 
ammoniacal  solution  of  cuprous  chloride.  The  solution  is  cooled  with 
ice,  neutralised  with  soda,  and  distilled  in  steam ;  the  distillate  is 
saturated  with  sodium  chloride,  and  the  orthamidoacetophenone  ex- 
tracted with  ether;  it  is  converted  into  the  acetyl-derivative  by 
boiling  it  with  acetic  anhydride. 

By  acting  on  acetylamidoacetophenone  with  bromine  in  aqueous  or 
glacial  acetic  acid  solution,  a  bromo-substitution-product  is  obtained, 
in  which  the  hydrogen  of  the  benzene-ring  is  replaced  by  bromine. 
If  the  action  of  bromine  is  dii'ect,  or  in  presence  of  concentrated  sul- 
phuric acid,  hydrogen,  chiefly  in  the  side  chain,  is  replaced ;  it  is  only 
from  the  latter  that  indigo  is  obtainable. 

Esohromoacefylorfhcunicloacetophenone. — (For  the  new  nomenclature 
of  this  and  the  following  substances,  see  this  vol.,  p.  998).  This 
compound  is  formed  from  the  acetic  acid  solution  of  the  acetylortho- 
compound  by  the  action  of  bromine.  It  forms  slender  colourless 
needles,  melting  at  160°,  and  soluble  in  hot  alcohol,  but  nearly  insolu- 
ble in  cold.  On  oxidation  by  means  of  a  warm  alkaline  solution  of 
permanganate,  it  yields  a  red  substance  crystallising  from  alcohol,  and 
melting  at  250°  ;  it  appears  to  be  a  monobromisatin.  The  bromine  is 
therefore  in  the  benzene-ring,  the  formula  is  COMe.CeHaBr.NHAc, 
and  it  is  the  parabromo-compound  in  relation  to  the  amido-group.  It 
is  therefore  metabromorthacetyl-amidoacetophenone. 

u-Dihromonietabromorthacetyl-amidoacetopJienone, 
CHBr^.CO.CeHaBr.NHSc. 
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By  the  action  of  bromine  on  acetylamidoacetoplienone  in  a  solution  of 
cliloroform,  sulphuric  acid,  or  carton  bisulphide,  or  directly  on  the  dry 
substance,  bromo-substitution  compounds  are  formed,  in  which  bro- 
mine replaces  hydrogen  both  in  the  benzene-ring  and  in  the  side  chain. 
In  the  case  of  chloroform,  little  in  the  side  chain  is  replaced,  and  by 
direct  action  on  the  dvy  substance  the  side  chain  substitution  is  the 
gi-eatest.  The  reaction  is  complete  when  two  hydrogen-atoms  in  the 
side  chain,  and  one  in  the  benzene-ring,  are  replaced.  If  the  reaction 
is  incomplete,  intermediate  products  are  formed  which  are  difficult 
to  separate.  The  above  tribromo-derivative  has  been  investio-ated  :  it 
is  best  formed  by  acting  on  the  acetyl-compound,  in  presence  of  a  little 
iodine,  with  bromine-vapour  for  five  days,  the  yield  being  a  quantitative 
one.  It  is  obtained  as  a  yellowish  powder,  soluble  in  chloroform,  but 
only  sparingly  in  alcohol.  It  becomes  brown  at  180°,  and  melts  at 
185°  with  decomposition.  By  oxidation  with  permanganate,  mono- 
bromisatin  is  obtained,  and  consequently  the  formula  of  the  above 
compound  may  be  established.  By  the  action  of  hydrobromic  acid, 
it  loses  the  acetyl-group,  giving  w-dibromometabromorthamidoaceto- 
phenone,  NH.;.C6H3Br.CO.CHBr3,  as  orange-yellow  needles,  melting 
with  decomposition  at  140 — 145°,  readily  soluble  in  alcohol  and  ether, 
but  sparingly  in  water.  On  heating  it  with  acetic  anhydride,  the 
original  acetyl-compound  is  again  obtained. 

u-Dirhlorometabromorfhamidoaceto2:)henone,  NHj.CeHsBr.CO.CHClo, 
is  obtained  by  boiling  the  tribromacetyj-compound  with  concentrated 
hydrochloric  acid,  until  it  is  dissolved.  From  this  solution  fine 
orange-yellow  needles  separate ;  they  are  soluble  in  alcohol,  melt  at 
110 — 120°,  and  sublime  with  little  decomposition  at  a  higher  tem- 
perature. 

Formation  of  Indigo  from  Exohromo-  and  Exocldoro-orthamido- 
acetophenones  and  their  Derivatives. — o-'-Dibromometabromorthacetyl 
amidoacetophenone  when  boiled  with  dilute  soda  solution  dissolves 
with  a  brownish-3'ellow  colour,  and  on  cooling  the  solution  and 
agitating  it  with  air  bromindigo  separates.  It  is  readily  distin- 
guished from  indigo  by  its  solubility  in  chloroform.  By  similar 
treatment,  the  less  brominated  substitution-products  of  this  acetyl- 
compound  yield  either  indigo  or  a  mixture  of  indigo  and  bromindigo. 
The  corresponding  compounds  which  do  not  contain  the  acetyl- 
group  behave  in  the  same  way.  On  acidifying  the  solution  of  the 
tribromo-compound  in  soda,  after  the  separation  of  the  bromindigo, 
broraisatin  may  be  extracted  with  ether.  On  acidifying,  however, 
the  solution  of  the  tribromo-compound  previous  to  oxidation,  brom- 
indirubin  is  precipitated.  These  reactions  are  easily  explained  on  the 
assumption  that  by  boiling  the  tribromo-compound  with  soda, 
sodium  isatate  and  indoxyl  (or  at  any  j-ate  their  bromo-subslitution- 
compounds)  are  formed  in  the  solution;  bromindigo  is  then  produced 
from  the  bronaiudoxyl  by  the  action  of  air,  but  if  acid  be  previously 
added,  the  bromisatin  formed  (Abstr.,  1884,  76)  acts  on  the  brom- 
indoxyl,  yielding  bromindirubin.  The  simultaneous  formation  of 
bromisatin  and  bromindoxyl  is  easily  understood,  since,  owing  to  the 
presence  of  the  two  bromine-atoms  in  tlie  side  chain,  compounds  of  an 
aldehydic  nature  may  be  formed,  and  these  in  alkaline  solutions  allow 
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of  the  formation  of  an  acid  (isatic  acid)  and  an  alcohol  which  by  loss 
of  water  yields  indoxyl. 

w-Dichlox"ometabromo-orthamidoacetophenone  behaves  precisely 
similarly  to  the  corresponding  bromo-compound.  A.  B. 

Chlorobenzaldehyde  and  Chlorindigo.  By  R.  Gxehm  (Ber.,  17, 
752 — 755). — One  of  the  chief  obstacles  to  the  commercial  success  of 
the  manufacture  of  artificial  indigo  lies  in  the  small  yield  of  ortho- 
nitrobenzaldehyde  obtained  by  nitration  of  benzaldehyde,  the  main 
product  being  the  meta- compound.  It  seemed  probable  that  a  more 
favourable  yield  of  the  orthonitro-compound  might  be  obtained  by 
nitrating  some  chloro-substitution  derivative  of  benzaldehyde  in  which 
the  ortho-position  was  still  unoccupied,  and  that  the  chlorindigo 
finally  obtained  might  be  sufficiently  like  indigo  to  be  used  in  dyeing. 
Biclilorobenzaldehyde,  C-H4CI2O  (themethod  of  preparationis  not  given), 
crystallises  in  snow-white  crystals,  melts  at  57 — 58°  (uncorr.),  and 
boils  at  230 — 233°.  On  oxidation,  it  yields  a  dichlorbenzoic  acid 
meltino-  at  152°,  which  by  treatment  with  nitric  and  sulphuric  acids 
is  converted  into  orflionitro-dichlorobenzaldehyde,  crystallising  in 
nacreous  plates  or  needles.  These  melt  at  136 — 138°,  and  are  con- 
verted into  chlorindigo  by  treatruent  with  acetone  and  caustic 
soda. 

TetracJdoriiidigo,  CisHeCliXoO-.,  closely  resembles  indigo  in  appear- 
ance ;  when  heated  it  gives  off  violet  vapours  and  condenses  in  blue 
needles  of  coppery  lustre.  Treated  with  reducing  agents,  it  yields  a 
tetrachlorindigo-white.  The  formation  of  an  indigo  vat  with  it  is, 
however,  attended  with  considerable  difficulties,  as  it  is  less  easily 
reduced  than  ordinary  indigo,  and  the  white  is  much  less  soluble  in 
alkaline  liquids  than  indigo- white.  The  difficulties  have  been  so  far 
overcome  however,  that  satisfactoiy  vat  dyeing  has  been  effected  with 
it.  The  preparation  of  carmine  from  it  is  not  satisfactory,  as  it 
requires  more  K^ordhausen  sulphuric  acid  and  a  higher  temperature 
than  ordinary  indigo  ;  moreover,  the  colours  dyed  with  it  are  not  equal 
to  those  obtained  with  indigo.  A  mixed  di-  and  tetra-chlorindigo 
prepared  from  a  mixture  of  dichloro-  with  monometa-chloro- 
benzaldehyde  showed  similar  properties. 

Amido-dicldorohenzaldelnjde,  C7H3Cl20.N'H2,  prepared  by  reducing 
the  nitro-compound  with  ferrous  sulphate  and  ammonia,  crystallises 
in  yellow  needles,  which  melt  at  77 — 78°  :  it  is  sparingly  soluble  in 
water,  soluble  in  hydrogen  sodium  sulphite.  When  heated  with 
acetone  and  caustic  soda,  it  yields  dichloroquinaldine  as  a  yellowish 
solid  melting  at  46°,  boiling  at  300°,  soluble  in  mineral  acids;  the 
picrate  crvstallises  in  fine  needles.  Amidodichlorobenzaldehyde  when, 
heated  with  phenylhydrazine  yields  a  compound  which  crystallises 
in  yellow  needles,  melting  at  200°.  A.  J.  Gr. 

Indinibin.  By  C.  Forreb.  {Ber.,  17,  975— 982).— The  author  has 
continued  the  investigation  of  this  substance  which  was  first  obtained 
by  Baeyer  {Ber.,  14,  1745)  by  the  action  of  isatin  on  indoxyl. 
Indirubin  is  best  obtained  by  boiling  one  part  of  ethylic  indoxylate  in 
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100  parts  of  water  (to  convert  it  into  indoxyl),  filtering  ofF  any 
indigo  or  resinous  matters  which  may  be  formed,  and  then  boiling 
this  solution  with  |  part  isatin  in  200  parts  of  water.  On  filtering 
and  adding  soda  solution,  indirubin  separates  out  as  a  flocculent  mass  ; 
when  dried  it  is  a  light  red-brown  powder,  with  a  green  metallic 
lustre.  It  is  somewhat  soluble  in  alcohol  and  similar  solvents  with  a 
purple-violet  colour ;  in  acetic  acid  and  acetic  anhydride,  it  is  more 
soluble.     Sulphuric  acid  converts  it  into  a  sulphonic  acid. 

Indirubin  like  indigo  yields  isatin  on  oxidation.  On  reduction  with 
zinc  and  soda  solution,  it  also  behaves  like  indigo  (Ber.,  1,  17). 
On  reduction  with  zinc  and  acetic  acid,  hydroindirubin  is  at  first 
formed,  and  this  on  exposure  to  the  air  in  presence  of  alkalis  is  again 
converted  into  indirubin  ;  on  prolonging  the  reducing  reaction,  however, 
a  crystalline  product  is  obtained  which  remains  colourless  when 
exposed  to  air.  The  author  proposes  to  call  this  indileucin. ;  the  results 
of  analysis  are  between  the  formnlge  CisHiiNoO  and  CifiHuNaO,  but  from 
subsequent  reactions  the  former  seems  to  be  the  more  likely.  Indileucin 
crystallises  from  alcohol  in  colourless  needles  wdiich  at  220°  become 
brown,  and  at  260°  are  completely  decomposed.  It  is  sparingly 
soluble  in  ether,  alcohol,  chloroform,  and  benzene,  but  easily  in 
acetone  and  glacial  acetic  acid.  It  forms  crystalline  compounds  with 
bromine  and  picric  acid.  A  methyl-compound,  CieHnMeNiO,  and  an 
acetyl-compound,  CieHgNoOAcj,  have  also  been  prepared.  A.  B. 

Quinisatin.  By  A.  Baeter  and  B.  Homolka  {Ber.,  17,  985 — 987). 
In  the  authors'  first  paper  (this  vol.,  78)  it  was  left  undecided 
whether  by  the  union  of  the  w  or  a  carbon-atoms  Avith  the  nitrogen  of 
quinisatinic  acid,  quinisatin  was  formed,  that  is,  whether  quinisatin 
is  a  lactam  or  a  lactim  (Abstr.,  1883,  202).  The  study  of  the  action 
of  hydroxylamine  on  quinisatin  shows  that  it  is  probably  the  w-lactim 
of  quinisatinic  acid.      (For  this  nomenclature  see  p.  998.) 

Quinisatoxim  is  easily  formed  by  the  action  of  hydroxylamine 
chloride  on  quinisatin,  it  crystallises  from  alcohol  in  orange  prisms 
melting  at  208°,  and  is  identical  with  the  previously  described  nitroso- 
7-hydroxycarbostyril  (Abstr.,  18b3,  202). 

Quinisatoxim  stands  in  the  same  relation  to  Py-[I'3]-dihvdroxy- 
quinoline  (7-hydroxycarbostyril)  and  to  quinisatin  as  isatoxim  does 
to  oxiudole  and  i.satin. 

C6H,<— ^^— >c:koh         CcH,<— (.^(^>co 

Quinisatoxim.  Quinisatin. 

-C(OH)- 

^CII 
^N  :  C(OH)'^ 
Pj  (1'3)   Dihydroxyquinolinc. 

.CN(OII)^  CO^  PTT 

CeH;^  \C.On       CoH,<^      \C.OH      CaH,<^.^>CO. 

Isatoxim.  Isatin.  Oxindole. 

A.  B. 
VOL.  XLvi.  4  a, 
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Indole.  By  A.  Lipp  (Ber.,  17,  1067— 1073).— In  the  first  part  of 
this  paper  an  account  is  given  of  the  various  researches  on  indole  and 
on  the  means  used  to  obtain  proof    of   its    constitutional  formula. 

Baeyer  has  giveu  it  the  constitutional  formula  C6H4<^         y^CH,   on 

the  ground  that  it  contains  an  imide-group.  It  may  thus  be  considered 
as  an  internal  anhydride  derived  from  an  hypothetical  orthamido- 
phenyl  vinyl  alcohol  or  from  its  ether,  NHa.CeHi.CH  '.  CH.OC2H5. 
This  substance  has  never  been  prepared,  owing  to  the  difficulty  of 
nitrating  phenyl  vinyl  ether  without  decomposition.  The  author  has 
however,  succeeded  in  preparing  orthonitrochlorostyrolene,  in  reducing 
it  to  the  amido-derivative,  and  from  the  latter  obtaining  indole, 
probably  by  the  intermediate  formation  of  orthonitrophenyl  vinyl 
ether. 

Orthonitrocldorostyrolene,  ^"02.00114.011 !  CHOI,  is  obtained  as  a 
bye-product  in  the  formation  of  orthonitrophenylchlorolactic  acid, 
(just  as  chloi"ostyrolene  is  obtained  in  the  formation  of  phenylchloro- 
lactic  acid)  by  the  action  of  hypochlorous  acid  on  sodium  orthonitro- 
cinnamate,  and  subsequent  treatment  with  soda  (Abstr.,  1882,  191). 
It  crystallises  from  alcohol  in  bright  yellow  needles  or  prisms, 
insoluble  in  cold  but  slightly  soluble  in  hot  water,  and  readily  soluble 
in  hot  alcohol  and  ether.  It  melts  at  58°,  but  decomposes  at  a  higher 
temperature.  Warm  concentrated  hydrochloric  acid  and  tin  reduce  it 
to  the  hj-drochloride  of  orthamidochlorostyrolene,  from  which  the  free 
base  may  be  obtained  by  the  action  of  potash. 

Orthamidoclilorostyrolene,  NHj.OeHj.CH  !  OHOl,  is  readily  soluble  in 
alcohol  and  ether,  very  sparingly  in  water,  and  crystallises  from  ether 
in  white  prisms.  On  heating  it  with  sodium  alcoholate  in  a  sealed 
tube  at  160 — 170°  for  three  or  four  hours,  sodium  chloride  is  formed, 
and,  on  opening  the  tube,  the  presence  of  indole  may  be  recognised  by 
its  powerful  odour,  and  by  its  reactions.  On  adding  water  to  the 
contents  of  the  tube,  indole  separates  out  as  an  oil,  and  may-  be 
purified  by  distillation  in  steam,  and  crystallisation  from  hot  water. 
The  indole  thus  obtained  melts  at  52°,  and  agrees  in  all  its  properties 
with  that  prepared  from  indigo  or  albumin.  A.  B. 

Occurrence  of  Diphenyl  in  Coal-tar  Oil.  By  K.  E.  Schclze 
(Ber.,  17,  1203 — 1204). — The  presence  of  diphenyl  in  tar  oil  may  be 
proved  by  removing  phenols  and  amines  from  the  portion  boiling 
between  200°  and  300°  ;  the  mono-  and  di-methylnaphthalenes  are 
then  converted  into  sulphonic  acids  by  treatment  with  warm  sulphuric 
acid,  and  on  cooling  the  undissolved  oil,  to  —  15°,  diphenyl  crystal- 
hses  out.  W.  0.  W. 

Reactions  of  Triphenylmethyl  Bromide.  By  K.  Elbs  (Ber., 
17,  700 — 7()1). — Triphenylmethyl  thiocyanate  prepared  by  mixing 
solutions  of  ammonium  thiocyanate  and  triphenylmethyl  bromide, 
crystallises  in  lustrous  reddish-white  prisms,  melts  at  137°,  can  be 
distilled,  is  sparingly  soluble  in  alcohol  and  ether,  readily  soluble  in 
chloroforni. 
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By  acting  on  triphenylmethyl  bromide  with  potassium  sulphide,  a 
crystalline  sulphur-compound  is  obtained. 

By  the  action  of  potassium  cyanide,  the  bromide  is  converted  into 
the  triphenylacetonitrile  of  E,  and  O.  Fischer  (Abstr.,  1879,  885). 
This,  by  reduction  with  zinc  and  h^'drochloric  acid,  is  converted  into 
triplifnyJeflnjlamine  hydrochloride^  a  substance  crystallising  in  needles 
which  melt  at  247°,  and  are  very  readily  soluble  in  alcohol,  but  almost 
insoluble  in  water.  The  platinochloride  crystallises  from  alcohol  in 
large  orange-red  needles.  Triphenylethylamine  is  crystalline,  melts 
at  116°,  dissolves  sparingly  in  cold  alcohol,  readily  in  ether.  It  is 
very  much  more  stable  than  the  corresponding  triphenylmethylamine. 

Triphenylmethyl  bromide  when  dissolved  in  benzene  and  boiled 
with  sodium  is  only  very  slightly  attacked.  Fused  with  magnesium 
powder,  it  yields  phenylenediphenylmethane ;  with  powdered  copper 
a  mixture  of  crystalline  compounds  is  formed.  Aluminium  chloride, 
when  heated  with  a  solution  of  the  bromide  in  benzene  converts  it 
into  triphenyl  carbinol  and  a  yellow  resin.  A.  J.  G. 

Amido-derivatives  of  Triphenylmethane.  By  K.  Elbs  {Bcr., 
17,  701 — 706). — A  continuation  of  the  author's  researches  on  this 
subject  (comp.  Abstr.,  1883,  1000  ;  also  Nauen,  this  vol.,  849,  and 
Hemilian  and  Silberstein,  next  Abstract).  Trij^henylamidometha^ie 
■platinochloride  is  very  unstable,  being  partly  decomposed  into  tri- 
phenyl carbinol  and  ammonium  platinochloride  by  drying  or  by  treat- 
ment with  excess  of  water.  The  hydrochloride  is  nearly  as  unstable, 
its  aqueous  solution  being  decomposed  by  boiling  into  ammonium 
chloride  and  triphenyl  carbinol.  The  oxalate  forms  hard  colourless 
granular  crystals,  melts  at  253°,  and  is  very  sparingly  soluble  in 
alcohol.  Triphenylamidomethane  is  most  conveniently  prepared  by 
treating  a  solution  of  triphenylmethyl  bromide  for  half  an  hour  with 
a  stream  of  dry  ammonia  gas  and  then  with  a  current  of  steam,  when 
the  benzene  di.stils,  ammonium  bromide  dissolves  in  the  water,  and  the 
free  amine  remains  behind  as  a  yellowish  oil,  which  solidifies  on  cooling, 
and  is  obtained  pure  by  a  single  crystallisation  from  ether.  Triphenyl 
carbijiol  is  readily  obtained  from  triphenylamidomethane  hydrochloi'idc 
by  treatment  with  potassium  nitrite,  or  from  the  free  amine  by  solation 
in  nitric  acid  (sp.  gr.  1"5),  or  concentrated  sulphuric  acid  and  sub- 
sequent addition  of  water,  when  a  white  precipitate  of  the  pure  cai-- 
binol  is  obtained.  Triphcnylmethyl-benzylami'ne  hydrochloride,  obtained 
by  the  action  of  benzyl  chloride  on  triphenylamidomethane,  crystallises 
in  colourless  needles,  melts  at  249°,  is  sparingly  soluble  in  water, 
I'eadily  in  alcohol.  The  free  base  crystallises  in  prisms,  melts  at  110°, 
and  is  readily  soluble  in  alcohol  and  ether. 

TriphenybiietJtyl -aniline,  NHPh.CPh,,  is  prepared  by  the  action  of 
an  excess  of  aniline  on  a  solution  of  triphenylmethyl  bromide  in 
l)enzene.  It  crystallises  in  colourless  prisms,  melts  at  146°,  is  spa- 
ringly soluble  in  alcohol,  .soluble  in  ether,  very  readily  solnble  in  ben- 
zene. The  salts  of  this  base  are  still  more  unstable  than  those  of 
triphenylamidomethane;  in  most  cases  only  aniline  salts  could  be 
isolated. 

Nitrosotriphenyhnethyl-aniline,  obtained  by  the  action  of  excess  cf 

4  u  2 
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amyl  nitrite  on  an  ethereal  solution  of  the  amine,  crystallises  in 
nearly  colourless  concentrically  grouped  prisms.  By  very  careful 
heating,  it  can  be  melted  at  about  156° ;  but  if  heated  moi^e  quickly  it 
explodes  at  150°.  It  is  but  little  soluble  in  benzene,  carbon  bisul- 
phide, or  alcohol,  insoluble  in  ether.  When  its  benzene  solution  is 
mixed  with  platinum  chloride,  it  yields  diazobenzene  platinochloride 
and  triphenyl  carbinol.  By  the  action  of  zinc  chloride  on  a  solution  of 
the  nitroso-compound,  and  subsequent  treatment  with  potash,  a  base 
is  obtained  in  the  form  of  a  dark  blue  powder ;  its  hydrochloride 
crystallises  in  needles  having  a  metallic  green  lustre,  and  the  platino- 
chloride forms  a  reddish-black  powder. 

Nordhausen  sulphuric  acid  converts  triphenylmethyl-aniline  into  a 
sulplionic  a,cid;  the  barium  salt,  NH(C6H4.S03).C(C6H4.S03)3Ba2, 
forms  a  white  crystalline  precipitate,  the  copper  salt, 

NC,,Hn(S03)4Cu2, 

a  moss-green  cauliflower-like  mass.  By  treatment  with  sodium 
nitrite  and  acetic  acid,  the  barium  salt  is  converted  into  barium  sul- 
phate, and  a  crystalline  sodium  salt,  which  is  very  readily  soluble  in 
water,  and  explodes  on  heating. 

Trtphentlmethyl-toluidines.  By  0.  Wittich.  Triphenylmethijl- 
orthotolukline,  NH(C6H4Me).CPh3,  prepared  in  a  similar  manner  to 
the  aniline  compound,  forms  lustrous  prisms,  and  melts  at  142°. 

Tri2jhe)iyhnethyl-pa7-atolniJine,l^li{CJliMe).CPh:i,  forms  fine  crystals 
having  numerous  faces,  and  melts  at  177°.  Nitrosotriphenylmethijl-para- 
toliudine,  N(CsH4Me)(CPh3)NO,  obtained  by  the  action  of  an  excess  of 
amyl  nitrate  on  an  ethereal  solution  of  the  base,  crystallises  in  large 
yellowish  prisms,  melts  at  145 — 148°,  but  does  not  explode  on  heating, 
and  is  sparingly  soluble  or  insoluble  in  the  ordinary  solvents.  Great 
difficulty  was  found  in  preparing  salts  of  the  triphenylmethyl- 
toluidines,  on  account  of  their  ready  decomposition  into  triphenyl 
carbinol  and  toluidine  salts.  A.  J.  G. 

Triphenylamidomethane.  By  W.  Hemilian  and  H.  Silberstein 
{Ber.,  17,  741—752;  comp.  Elbs,  Abstr.,  1883,  1000;  and  this  vol., 
p.  1031). — Trq)hemjliimidomethaiie,  NH2.CPh3,  prepared  by  the  action 
of  dry  ammonia  gas  on  a  solution  of  triphenylmethyl  bromide 
in  benzene,  crystallises  in  colourless  needles,  melts  at  103°,  and 
cannot  be  distilled  without  decomposition.  It  is  insoluble  in  water, 
moderately  soluble  in  cold  alcohol,  readily  soluble  in  carbon  bisul- 
phide, chloroform,  benzene,  and  ether.  All  the  salts  crystallise  with 
water  of  crystallisation,  have  a  bitter  taste,  are  readily  soluble  in 
alcohol,  very  sparingly  soluble  in  water,  and  are  precipitated  by 
addition  of  water  to  the  alcoholic  solutions.  They  are  all  readily  de- 
composed by  water  on  gentle  heating,  being  converted  into  ammonium 
salts  and  triphenyl  carbinol.  Alcoholic  solutions  of  the  salts  are  not 
decomposed  by  nitrous  acid  in  the  cold  ;  but  if  heated  with  potassium 
nitrite,  they  readily  yield  triphenyl  carbinol.  The  hydrochloride, 
NHo.CPhsiHCl  +  ajaq.,  crystallises  in  colourless  prisms ;  the  platino- 
chloride, (NH2.CPh3),,H2PtCl6  +  7^H20,  forms  golden-yellow  plates  ; 
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it  slowly  loses  its  water  of  crystallisation  over  sulphuric  acid,  com- 
pletely at  110°  (comp.  Elbs,  loc.  eit.).  The  nitrate  forms  satiny-white 
plates,  and  explodes  when  heated ,-  the  sulphate  ciystallises  from 
alcohol  in  nodules.     A  carbamide  derivative  could  not  be  obtained. 

Acetotriphenylmetkijlamine,  NHAc.CPhs,  pi'epared  by  heatino-  tri- 
phenylamidomethane  very  gently  on  the  water-bath  with  acetic  clilo- 

ride  or  anhydride,  forms  slender  colourless  needles,  melts  at  207 

208°,  is  readily  soUible  in  ether  and  chloroform,  less  soluble  in  alcohol. 
At  100",  acetic  chloride  decomposes  triplienylamidomethane  into  tri- 
phenyl  carbinol,  &c.  Attempts  to  prepare  the  secondarj^  amine, 
NH(CPh3)2,  Avere  unsuccessful.  By  the  action  of  methyl  iodide  on 
triphenylamidomethane,  an  indistinctly  crystalline  white  mass  is  ob- 
tained, from  which  alkalis  liberate  a  mixture  of  bases,  Avhose  separa- 
tion could  not  be  effected. 

Methyl-triph&ujhnethyl-amine,  NHMe.CPha,  prepared  by  the  action  of 
dry  methylamine  gas  on  a  hot  solution  of  triphenylmethyl  bromide 
in  benzene,  crystallises  in  aggregates  of  colourless  prisms,  melts  at 
73°,  Tcry  readily  exhibits  snperfusion,  is  soluble  in  alcohol,  benzene, 
and  light  petroleum,  insoluble  in  water.  The  hydrochloride  is  obtained 
as  a  white  crystalline  precipitate  on  saturating  a  solution  of  the  base 
in  benzene  with  hydrochloric  acid.  It  is  readily  soluble  in  alcohol, 
very  sparingly  soluble  in  water.  When  boiled  with  water,  it  is  de- 
composed into  triphenvl  carbinol  and  methylamnionium  chloride. 
The  plafinocldoride,  (NHMe.CPh3)j,H,PtCl6  +  GHoO,  crystallises  in 
yellow  prisms ;  the  water  of  crystallisation  is  only  partly  expelled  by 
continued  heating  at  110°. 

Dimethi/l-trijjhenylmethyl-amme,  NMeo.CPha,  prepared  by  the  action 
of  dimethylamine  on  triphenylmethyl  bromide  dissolved  in  benzene, 
crystallises  in  aggregates  of  colourless  crystals  resembling  those  of 
ammonium  chloride ;  it  melts  at  97°,  and  is  readily  soluble  in  the 
ordinary  solvents  with  the  exception  of  water.  The  hydrochloride  is 
obtained  as  a  white  crystalline  precipitate.  The  2)laUi)ochloride, 
(NMe2.CPh3)2,H2PtCl6,  is  obtained  as  an  anhydrous  crystalline  yellow 
precipitate. 

Tnpheuyhnethyl-aniline,  NHPh.CPhs  (comp.  K.  Elbs>,  loc.  cif.), 
prepared  by  the  action  of  triphenylmethyl  bromide  on  aniline,  both  in 
solution  in  benzene,  crystallises  in  slender  colourless  prisms,  melts  at 
144'5°,  is  very  sparingly  soluble  in  alcohol,  moi-c  soluble  in  ether  and 
light  petroleum,  readily  soluble  in  carbon  bisulphide  and  chloroform. 
Concentrated  acids  decompose  it,  even  in  the  cold,  into  triphenvl 
carbinol  and  an  aniline  salt. 

Action  of  the  Halogens  on  Triphenylamidomethane. — With  this  sub- 
.stance  and  its  methyl-derivatives,  iodine  and,  although  less  readily, 
bromine,  give  additive  products,  whilst  chlorine  causes  their  decom- 
position into  tri phenyl  carbinol  and  ammonium  chloride. 

By  the  action  of  iodine  on  triphenylamidomethane,  both  in  solution 
in  carbon  bisulphide,  a  brown  liquid  is  formed,  from  which,  after 
standing,  Avell-f'ormed  crystals  of  two  additive  compounds  are  de- 
posited, and  can  be  separated  mechanically.     The  compound 

NH2(CPh3)l2 
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forms  large  transparent  dark-red  prisms,  sparingly  soluble  in  chloro- 
form, more  readily  in  carbon  bisulphide,  nearly  insoluble  in  light 
petroleum,  very  readily  soluble  with  decomposition  in  alcohol.  By 
agitation  with  mercury  or  silver,  all  iodine  is  removed,  and  the  free 
base  obtained.  These  red  crystals  are  formed  exclusively  if  chloroform 
is  used  in  place  of  carbon  bisulphide  as  the  solvent.  The  other  com- 
pound, (NHo.CPh3)2l5,  forms  black  opaque  prisms  of  copper-red 
metallic  lustre ;  it  loses  iodine  on  exposure  to  air.  It  is  readily 
soluble  in  warm  carbon  bisulphide,  insoluble  in  light  petroleum,  and 
is  decomposed  by  alcohol. 

Only  a  single  bromine-compound  was  obtained.  It  forms  dark 
yellow  to  red  crystals,  of  the  formula  NH2(CPh3)Br2,  sparingly  soluble 
ill  carbon  bisulphide,  insoluble  in  light  petroleum ;  it  is  decomposed 
by  heating  with  alcohol  or  benzene. 

The  iodine-compound  of  methyl-triphenylmethyl-amine  crystal- 
lises in  bluish-black  needles  of  metallic  lustre.  It  has  the  formula 
(NHMe.CPha)^!?.  The  iodine-compound  of  dimethyl-triphenylmethyl- 
amine  forms  very  small  greyish-black  needles.  It  was  too  unstable  to 
obtain  satisfactory  analytical  results.  Bromine-compounds  of  these 
methylated  bases  and  of  the  corresponding  phenylated  base  could  not 
be  obtained.  A.  J.  G. 

Chrysaniline.  By  H.  AxschUtz  (Ber,,  17,  433—437). — Diacetyl 
cJirysaniline,  C19H13N3XC2,  is  prepared  by  heating  a  mixture  of  crude 
chrysaniline  and  acetic  anhydride  at  140°  in  sealed  tubes.  The  crude 
product  is  poured  into  water,  and  the  resinous  precipitate  is  extracted 
with  boiling  water.  On  adding  hydrochloric  acid  to  this  solution,  the 
hydrochloride  is  deposited.  If  this  salt  is  dissolved  in  soda-lye  and 
the  solution  poured  into  water,  diacetylchrysaniline  is  precipitated  ; 
it  dissolves  in  alcohol,  forming  a  blue  fluorescent  solution,  but  it  is 
insoluble  in  water.  The  Injdrocliloride,  Ci9Hi3N3Sc2,HCl,  is  obtained 
in  yellow  needle-shaped  crystals  when  hydrochloric  acid  is  added  to  a 
solution  of  the  base  in  acetic  acid.  It  is  soluble  in  hot  water,  and 
the  solution  dyes  wool  and  silk  yellow.  When  silver  nitrate  is  added 
to  a  solution  of  this  salt,  a  mixture  of  silver  chloride  and  diacetyl- 
chrysaniline nitrate  is  precipitated,  from  which  the  latter  is  extracted 
by  boiling  water.  Pure  chrysaniline  is  best  prepared  by  boiling  the 
acetyl-derivative  with  hydrochloric  acid  for  several  hours.  The  liquid 
is  evaporated  to  dryness,  and  the  residue  dissolved  in  water.  The 
addition  of  nitric  acid  precipitates  the  nitrate,  from  which  the  chrys- 
aniline is  liberated  by  precipitation  with  soda  :  by  recrystallisation 
from  dilute  alcohol,  it  may  be  obtained  in  prismatic  needles. 

Chrysaniline  is  oxidised  by  chromic  mixture  with  formation  of 
acridine,  of  a  base  which  melts  at  148°,  and  a  third  base  which  is  pro- 
bably amidoacridine.  W.  C.  W. 

Tetraphenylethane.  By  R.  Anschutz  and  J.  Klein  {Ber.,  17, 
1039 — 1041). — In  a  previous  communication  (this  vol.,  326),  it  has 
been  stated  by  Anschutz  that  tetraphenylethane  obtained  from 
unsymmetrical  tetrabromethaue  or  from  /3-benzopinacoline  is  unsym- 
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metrical,  and  that  tetrapbenyle thane  obtained  from  stilbene  bromide, 
which  should  be  .symmetrical  from  its  formation,  is  identical  with  the 
unsymmetrical  form,  and  that  probably  an  iutermolecular  chano-e 
takes  place  in  the  stilbene  bromide.  It  had  also  been  found  that 
whilst  acetylidene  tetrabromide  and  benzene  in  presence  of  aluminium 
chloride  yielded  tetraphenylethane,  acetylene  tetrabromide  yielded 
anthracene,  and  on  this  ground  the  unsymmetrical  cliaracter  of  tetra- 
phenylethane was  based.  Anschiitz  and  Eltzbacher  have,  however, 
since  found  that  tetraphenylethane  is  also  obtained  from  acetylene 
teti'abromide  along  with  authracene.  This  has  caused  the  authors 
to  doubt  the  correctness  of  the  constitutional  formula  of  tetraphenyl- 
ethane. They  have  found  that  the  tetraphenylethanes  prepai-ed  in 
eleven  different  ways  seem  to  be  always  identical,  as  shown  by  the 
measurements  of  the  crystalline  compound  formed  Avith  benzene. 
They  are  therefore  inclined  to  consider  that  tetraphenyletliane  pre- 
pared in  these  eleven  ways  is  symmetrical,  since  out  of  the  eleven 
only  two  methods  point  directly  to  the  formation  of  the  unsym- 
metrical. Its  formation  by  the  reduction  of  tetraphenylethylene, 
CPho  I  CPho,  which  can  only  have  a  symmetrical  formula,  also  points 
to  the  likelihood  of  the  compound  being  symmetrical.  A.  B. 

/3-Ethylnaphthalene.  By  0.  Brunel  (Ber.,  17,  1179—1180).— 
^-Ethyhmphthalene  can  be  prepared  by  adding  the  requisite  amount, 
of  ethyl  bromide  in  successive  portions  to  /3-bromonaphtlialene  and 
sodium,  and  heating  the  mixture  at  60°.  /5-Ethylnaphthalene  boils  at 
250°  and  solidifies  at  — 19°,  at  which  temperature  a-ethylnaphthalene 
remains  liquid.  The  picric  acid  compound  melts  at  69°.  /3-Ethyl- 
naphthalene is  also  formed  by  treating  ethyl  bromide  and  naphthalene 
with  aluminium  chloride.  /3-Methylnaphthalene  could  not  be  pre- 
pared by  either  of  these  methods.  W.  C.  W. 

Action  of  Ammonia  on  Nitroso-/3-naphthol.  By  M.  Ilinski 
(Ber.,  17,  391 — 393). — Xitroso-/5-naphthol  is  converted  into  nitroso- 
amido7iaphthalene,  CiuH6(NO).NH2,  by  the  action  of  ammonia  at  100°. 
This  base  is  much  more  soluble  in  hot  solvents  than  in  cold,  and  it  is 
decomposed  by  alkalis  and  reconverted  into  nitroso-uaphthol.  It 
crystallises  in  dark  green  prismatic  needles,  which  melt  at  151°. 
/3-nitroso-a-naphthol  behaves  in  a  similar  manner. 

The  nitroso-naphthols  are  decomposed  by  alcoholic  potash  at  100°, 
with  formation  of  amorphous  salts  and  evolution  of  ammonia. 

w.  c.  w. 

Dinitro-3-naphtliol.  By  C.  Graebe  and  A.  Drew  (Ber.,  17, 
1170 — 1172). — The  dinitronaphthol  which  Wichelhaus  and  Wallacli 
obtained  by  nitrating  (3-naphthol,  can  be  more  easily  prepared  from 
/J-naphthylamine.  100  grams  of  strong  sulphuric  acid  diluted  with 
a  litre  of  water  are  added  to  a  solution  of  50  grams  of  /S'-naphthyl- 
araine  in  a  litre  of  water  containing  35  c.c.  of  hydrochloric  acid 
(sp  gr.  1-19).  The  mixture  is  then  diluted  until  it  occupies  3  litres. 
A  solution  containing  25  grams  of  sodium  nitrite  i.s  next  added  to 
the  cold  liquid,  which  soon  loses  its  turbidity.     On  boiling  the  mixture 
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with  400  c.c.  of  nitric  acid  (sp.  gr.  1'35),  nitrogen  escapes  and  dinitro- 
naplithol  melting  at  194°  separates  out.  The  potassium  and  sodium 
salts  crystallise  in  yellow  needles  containing  2  mols.  HoO.  They 
dye  wool  yellow.  The  silver  salt,  CioH5(N02).OAg,  is  sparingly 
soluble. 

On  oxidation  with  nitric  acid  or  potassium  permanganate,  dinitro- 
/3-naphthol  yields  /3-nitrophthalic  acid  (1:2:  4).  The  ethylic  salt  of 
/i-dinitronaphthol  forms  pale-yellow  needle-shaped  ci'ystals  melting  at 
188°,  soluble  in  alcohol.  It  is  converted  into  dinitro-3-naphthyl- 
araine  melting  at  238°,  by  treatment  with  ammonia  at  140°.  Dinitro- 
naphthalene  can  be  obtained  from  this  compound  by  adding  sodium 
nitrite  to  its  solution  in  dilute  sulphuric  acid.  The  dinitronaphthalene 
crystallises  in  pale-yellow  needles  which  melt  at  1G1'5°,  and  are 
soluble  in  alcohol.  W.  C.  W. 

Action  of  Ammonia  on  the  Ethers  of  Nitronaphthol.  By 
L.  WiTTKAMPF  (Cer.,  17,  393 — 395). — The  ethylic  salt  of  monouitro- 
/S-naphthol,  which  is  prepared  by  the  action  of  nitric  acid  (sp.  gr. 
1'43)  on  ethyl-/3-naphtho]  dissolved  in  glacial  acetic  acid,  crystallises 
in  pale-yellow  needles  which  melt  at  104° ;  it  is  soluble  in  hot 
alcohol  or  hot  acetic  acid.  The  compound  is  decomposed  by  alcoholic 
ammonia  at  170°,  yielding  nitronaphthylamine  melting  at  127°,  appa- 
rently identical  with  the  substance  Jacobson  (iier.,  14,  1791)  obtained 
from  nitro-/3-acetonaphthalide.  W.  C.  W. 

Azo-colours.  By  G.  Schultz  {Ber.,  17,  461^62).— /3-Naphthol- 
a-monosulphouic  acid  will  only  unite  with  diazo-xylene  to  form  xylene- 
azo-/i-naphtholsulphonic  acid  when  very  concentrated  solutions  are 
employed. 

A  red  colouring  matter  is  formed  by  the  action  of  tetrazodi phenyl 
(1  mol.)  on  an  alkaline  solution  (1  mol.)  of  f3-naphtholdisulphonicacid  ; 
it  yields  a  sodium  salt  insoluble  in  alcohol.  At  the  ordinary  tempera- 
ture, a  similar  result  is  obtained  even  if  2  mols.  of  the  naphtholsul- 
phonic  are  used,  but  if  the  mixtm-e  is  warmed  a  blue  substance  is 
produced  which  is  precipitated  on  the  addition  of  common  salt.  The 
blue  substance  is  soluble  in  water,  and  is  turned  red  by  alkalis.  On 
adding  acids  to  the  alkaline  solution,  a  purple  precipitate  is  thrown 
down  which  turns  blue  when  heated.  W.  C.  W. 

Azo-colours.  By  R.  jSTietzki  (Ber.,  17, 1350 — 1352). — The  author 
a  short  time  ago  (this  vol.,  p.  1016)  described  a  blue  colouring  matter 
obtained  by  the  action  of  an  alkaline  solution  of  /3-dinaphtholdi- 
sulphonic  acid  on  the  diazo-compound  of  his  red  azo-colouring  matter, 
NHo.C6H4.N2.CioH4(S03H),.OH,  and  ascribed  to  it  the  formula 
C6H4[No.CioH4(S03H)2.0H]2.  Liebermann  and  v.  Kostanecki  (Ber., 
17,  878)  dispute  the  existence  of  this  compound,  contending  that  it  is 
formed  if  alkali  alone  be  added  to  the  diazotised  red  azo-colouring 
matter  without  any  addition  of  /3-naphtholdisulphonic  acid.  The 
author  now  shows  that  the  blue  coloration  alluded  to  by  Liebermann 
and  Kostanecki  is  only  of  an  evanescent  character,  and  that  no  blue 
colouring  matter  can  be  obtained  from  it ;  bat  that  after  the  action  of 
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naphtholdisnlplionlo  acid  the  blue  colouring-  matter  described  bv  him 
maybe  easily  isolated.  He  farther  dis{)rovea  Lieberraann  and  Kos- 
tanecki's  theory  by  substituting  resorcinol  and  phenol  for  the  naph- 
tholdisulphonic  acid.  With  resorcinol  a  reddish-violet,  with  phenol  a 
magenta-red  colouring  matter  is  obtained ;  whereas  if  Liebermann 
and  Kostanecki's  view  w^ere  correct,  the  same  blue  coloration  must 
have  been  obtained  in  all  cases.  This  blue  colouring  matter,  in  an 
acid  bath,  dyes  wool  and  silk  indigo-blue,  but  the  colour  is  not  per-* 
manent  Avhen  exposed  to  the  light.  L.  T.  T. 

Bromine  Derivatives  from  Amidonaphthaquinonimide.  I. 
By  E.  Kronfeld  (Ber.,  17,  715 — 721). — By  the  action  of  bromine  on 
amidonaphthaquinonimide,  a  mixture  of  substances  is  obtained  from 
which  the  two  principal  products  have  been  isolated  and  separated 
by  means  of  the  difi'erence  of  their  solubilities  in  chlorofoi-m.  These 
stand,  however,  in  no  simple  relation  to  the  parent  substance. 

The  substance  insoluble  in  chloroform  has  the  formula  CioHeBrsNOj, 
crystallises  from  alcohol  in  compact  lustrous  crystals,  from  hot  toluene 
in  slender  white  lustrous  needles ;  it  melts  at  213°,  but  at  209°  the 
odour  of  bromine  is  marked.  It  has  acid  properties  ;  Avhen  heated 
with  water  at  100°,  it  readily  decomposes  into  phthalimide  and  bromo- 
form,  and  at  higher  temperatures  yields  bromoform,  phthalic  acid, 
ammonia,  and  hydrobromic  acid  ;  the  formation  of  formic  acid  Avas 
suspected  but  not  proved.  Alkalis  in  the  cold  decompose  it  into 
bromoform  and  phthalimide.  It  may  be  represented  by  the  constitu- 
tional formula    C6H4<^p.^TTT\  noOH'      "^^  heating  the    tribromide 

for  some  time  at  the  melting  point,  or  better,  by  heating  it  with  sul- 
phuric acid  at  140°,  a  substance  is  obtained  crystallising  in  long  slender 
pale-yellow  needles  of  the  formula  Ci8Hi2Br4N202,  and  melting  at  237°, 
soluble  in  glacial  acetic  acid  and  hot  alcohol,  insoluble  in  water. 

The  substance  soluble  in  chloroform  crystallises  in  white  plates, 
melts  at  173°,  is  readily  soluble  in  benzene  and  chloroform,  and  has 
the  formula  CsHiBr.Oo.  A.  J.  G. 

Hydroxynaphthaquinonimide  (Oximidonaphthol)  and  Ami- 
donaphthaquinonimide (Diimidonaphthol).  By  E.  Kkonfeld 
{Uer.,  17,  713— 714).— Of  the  two  formula^ 

O  NH 

NH2.C10H5/  I    and     OH.CioHs^l     , 
^0  ^0 

proposed  for  oximidonaphthol,  the  autlior  considers  the  second  to  best 
agree  with  the  similarity  of  its  behaviour  to  that  of  /J-naphthaqui- 
nonanilide,  OH.CioHj(NPh)0.  On  adding  an  equivalent  quantity 
of  sodium  ethylate  to  an  alcoholic  solution  of  oximidonaphthol,  the 
sodium  salt  separates  in  yellow  needles.  An  aqueous  solution  of  this 
.salt  gives  red  indistinctly  crystalline  precijiitatus  with  calcium  and 
barium  chlorides,  and  with  silver  nitrate  a  voluminous  dark-red  pre- 
cipitate of  the  silver  salt,  0Ag.Ci„H5(NH)0.  Neither  an  ethyl  nor 
an  acetyl  derivative  could  be  obtained.     On  boiling  the  calcium  or 
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barium  salts  with  water,  ammonia  and  liydroxynaplithaquinone  are 
formed. 

When  aviidonapMhaquinonimide  is  heated  in  glacial  acetic  acid 
solution  with  toluidine,  it  is  converted  into  the  compound 

Cu,H50(NC,H,).NHC,H;. 

This  forms  red  crystals,  melts  at  178°,  is  readily  soluble  in  benzene 
^nd  toluene,  insoluble  in  ether.  It  readily  yields  salts  which  closely 
resemble  those  of  the  corresponding  aniline-derivative. 

A.  J.  G. 

Action  of  Aniline  and  Toluidine  on  Nitro-/3-naphthaqmnone. 
By  F.  Bkauns  {Ber.,  17,  1133 — 1136). — Nitro-(3-naphthaquiuoiianilide, 
N02.CinH4(OH)(NPh)0,  is  deposited  as  a  reddish-green  crystalline 
mass  when  1  part  of  aniline  is  added  to  a  solution  of  1  part  of  nitro- 
/3-naphtliaquinone  in  10  of  hot  alcohol.  The  mother-liquor  deposits 
yellow  crystals  of  the  composition  C16HUN2O4.  Large  quantities  of 
this  substance  are  formed  when  an  excess  of  aniline  is  used  and  the 
Tuixture  boiled. 

Nitronaphthaquinonanilide,  melting  at  247°,  can  be  recrystallised 
from  acetic  anhydride.  It  acts  as  a  strong  acid,  forming  insoluble 
salts  of  calcium,  barium,  mercury,  copper,  and  silver.  It  dissolves  in 
solutions  of  alkalis  and  alkaline  carbonates.  The  yellow  aniline  com- 
pound crystallises  in  needles  melting  at  186°,  soluble  in  alcohol, 
benzene,  and  potash,  but  not  in  ammonia.  It  is  also  formed  by  the 
action  of  aniline  on  the  red  anilide  suspended  in  benzene. 

The  bromine-derivative  produced  by  treating  nitro-/3-naphthaqui- 
none  with  parabromaniline  forms  red  crystals  which  melt  at  246°.  By 
boiling  with  alcohol  and  aniline,  it  is  converted  into  the  yellow 
bromine-free  compound  melting  at  186°. 

Ortho-  and  para-toluidine  also  act  on  nitro-^-naphthaquinone, 
yielding  a  red  orthotoluidine-derivative  melting  at  240°,  and  a  ^yellow 
substance  melting  at  144°,  whilst  the  corresponding  para-compounds 
melt  at  241°  and  222°  respectively.  Aniline  converts  the  nitro-/3- 
naphtha-quinotoluidines  into  toluides.  The  orthotoluide  melts  at  154° 
and  the  paratoluide  at  15-5°.  W.  C.  W. 

Laubenheimer's  Reaction.     By  E.  Odernhetmer  (Ber.,  17, 1338 

—1341).— V.  Meyer  showed  (Abstr.,  1883,  1092)  that  Laubenheimer's 
colour  reaction  for  phenanthraquinone  (Ber.,  8,  224)  was  due  to  the 
presence  of  thiotolene  (methyhhiopheue)  in  the  coal-tar  toluene  used. 
The  author  has  now  investigated  the  colouring  matter  formed.  1  gram 
phenanthraquinone  is  dissolved  in  160  grams  glacial  acetic  acid, 
3" 5  grams  of  a  toluene  containing  15  per  cent,  of  thiotolene  (methyl- 
thiophene)  is  added,  and  70  c.c.  strong  sulphuric  acid  poured  in, 
the  whole  being  well  cooled.  The  product  is  allowed  to  stand  some 
time  and  then  poured  into  cold  water,  when  an  indigo-blue  flocculent 
precipitate  is  formed  ;  this  dissolves  in  ether  without  leaving  a  residue, 
and  may  be  purified  by  solution  in  ether  and  reprecipitation  by  light 
petroleum.  The  author  believes  its  formula  to  be  C19H10OS  and  the 
reaction  representing  its  formation  : — 

CuHb02  +  CatlgS  =  C19H12OS  -f-  HjO. 
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Sulpliur  determinations  agree  with  the  above  formula,  but  the 
carbon  has  up  to  the  present  always  come  out  1 — 2  per  cent,  too  low  ; 
the  substance  is  extremely  difficult  to  burn  completely.  The  colouring 
matter  is  a  deep-blue  powder,  having  a  copj)ery  lustre  when  com- 
pressed. It  is  soluble  to  a  violet-blue  solution  in  alcohol,  benzene, 
carbon  bisulphide,  &c.,  insoluble  in  water.  It  is  very  indifferent  to 
most  reagents.  Fuming  nitric  acid  dissolves  it,  and  water  gives  a 
flocculent  brown  precipitate  with  this  solution.  AVhen  it  is  mixed  with 
powdered  lead  chromate  and  heated  gradually  in  a  combustion-tube 
to  a  dull  red  heat,  anthraquinone  distils  over.  The  methyl-group 
appears  to  take  part  in  this  reaction,  as  the  green  colouring  matter 
obtained  by  V.  Meyer  (Ber.,  16,  2972)  from  thiopheneand  plienanthra- 
quinone  yielded  no  anthraquinone  under  similar  treatment.  Both 
bodies  yielded  phenanthrene  when  distilled  with  zinc-dust. 

Furfuraldehyde  yields  similar  but  less  stable  compounds  with 
thiophene  and  methylthiophene ;  that  formed  with  the  latter  body  is 
ultramarine-blue  in  colour.  L.  T.  T. 

Replacement  of  Ketonic  Chlorine-atoms  by  Hydrogen.    By 

B.  Lachowicz  (Ber.,  17,  llGl — 1165). —  Dichlorophenanthrone  is  con- 
verted into  monochlorophenanthrone  by  reduction  with  acetic  acid 
and  finely  divided  iron  at  100°.  At  a  temperature  of  110°,  the  product 
of  the  reaction  is  phenanthrone.  Under  similar  treatment,  dichloro- 
benzil  yields  benzoin  chloride,  CuHnOCl,  and  deoxy benzoin.  At 
temperatures  above  90°,  tolane  tetrachloride  is  reduced  by  iron  powder 
and  acetic  acid  to  a  mixture  of  a  and  (3  tolane  dichlorides. 

w.  c.  w. 

A  New  Synthesis  of  Anthraquinone.  By  W.  Panaotovits  (Ber., 
17,  312 — ol-l). — The  author  has  obtained  anthraquinone  by  the  dry 
distillation  of  calcium  phthalate.  The  action  takes  place  according 
to  the  equation — • 

2C6H4(COO)2Ca  =  CuH.O^  +  2CaC03, 

and  lends  support  to  the  di-ketone  formula  for  anthraquinone.  The 
author  is  now  endeavouring  to  obtain  quinone  by  the  dry  distillation 
of  calcium  fumarate.  L.  T.  T. 

Chlorinated  Anthraquinones.  Anthracene  from  Tetra- 
chlorophthalic  Acid.  By  G.  Kircrer  (Ber.,  17,  11G7 — 1170). — 
When  tetrachlorobenzobenzoic  acid  is  treated  with  a  mixture  of 
equal  parts  of  strong  and  fuming  sulphuric  acid  at  100°,  tetrachlor- 
anthraquincme  and  the  disulphoiiic  acid  are  formed.  The  product  is 
exposed  to  the  air  in  a  flat  basin  to  allow  it  to  attract  moisture,  and 
the  disulphoiiic  acid  is  afterwards  removed  by  washing  with  water. 
The  residual  tetrachloranthraquinone,  CgCIi  '.  (C0)2 .'  CaHi,  is  soluble  in 
chloroform,  benzene,  and  carbon  bisulphide.  It  is  precipitated  from 
these  solutions  by  alcohol.  It  crystallises  in  yellow-coloured  needles, 
melting  at  191°.  Fuming  nitric  acid  at  140°  converts  the  chlor- 
anthraquinone  into  a  mixture  of  tetrachlorophthalic  acid  and  a  nitro- 
product  crystallising  in  needles  which  molt  at  2.'30°. 

Tetrachlor anthracene  is  formed  by  the  action  of  hydriodic  acid  and 
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amorphous  phosphorus  on  tetrachlorobenzobanzoic  acid  at  200°.  'Ih 
is  deposited  in  white  needles  melting  at  148^,  when  alcohol  is  added 
to  the  solution  in  chloroform  or  benzene.  On  oxidation  with  chromic 
acid,  tetrachlorantliracene  yields  a  tetrachloranthraquinone  which 
melts  at  191°.  Tetrachloranthracene  is  converted  into  dichloranthra- 
cene  bj  the  action  of  zinc-dust  and  ammonia.  The  dichloro-com- 
pound,  melting  at  265°,  by  oxidation  yields  dichloranthraquinone, 
melting  at  261''. 

Octochloranthraquinone,  described  by  Panaotovits  (this  vol.,  p. 
1039)  is  formed  in  small  quantity  in  the  dry  distillation  of  calcium 
tetrachlorophthalate.  W.  C.  W. 

Oxidation  of  Purpurin.  By  C.  Dralle  (Ber.,  17,  376). — 
Schunck  and  Roemer  {Ber.,  10,  175)  pointed  out  that  an  alkaline 
solution  of  purpurin  is  bleached  by  exposure  to  light.  By  extract- 
ing the  colourless  solution  with  ether,  the  author  has  detected  the 
presence  of  phthalic  acid.  This  acid  is  also  formed  when  an  alkaline 
solution  of  purpurin  or  quinazarin  is  oxidised  by  potassium  ferri- 
cyanide.  Alizarin,  on  oxidation,  does  Bot  yield  any  crystalline  com- 
pound soluble  in  ether.  W.   C.  W. 

a-Nitroanthraquinonesulphonic  Acid  and  its  Derivatives. 
By  A.  Glaus  (Ber.,  17,  1270— 1279).— In  reply  to  Lifschiitz  {Ber., 
17,  899)  the  author  maintains  the  correctness  of  his  previous  results, 
and  accu.ses  Lifschiitz  of  piracy. 

Strumper  has  now  prepared  the  hydroxy-acid  of  a-amidoanthra- 
quinonesulphonic  acid,  and  is  investigating  its  derivatives.  On  fusing 
it  with  potash,  it  yields  alizarin  just  as  the  nitro-derivative  does. 

L.  T.  T. 

Reply.  By  C.  Liebermaxn  (Ber.,  17,  1279— 1280).— The  author 
iustilies  his  having  set  his  students  to  work  on  this  subject  on  the 
ground — 1,  of  having  worked  on  it  previous  to  Glaus'  reservation, 
and,  2,  that  several  of  the  results  obtained  by  Glaus  and  his  students 
are  incorrect.  He  still  doubts  the  existence  of  Glaus'  etheric  sulpho- 
acids,  and  the  formation  of  alizarin  by  the  fusion  of  the  nitro-acid 
Avith  potash.  L.  T.  T. 

Retene.  By  E.  Bamberger  {Ber.,  17,  453 — 456). — After  referring 
to  the  researches  of  "Wahlforss  {Zeitsch.  f.  Chem.,  1869,  74)  and 
Ekstrand  {Atnialen,  185,  75)  on  retene  and  dioxyretistene,  the  author 
points  out   that  the  latter  body  (which  he  prefers  to  call  retistene- 

quinoiie)  has  the  composition  GuHu^   |     ,  and  forms  a  series  of    com- 

^GO 
pounds  analogous  to  those  of  phenanthraquinone.  Retistene-quinone 
dissolves  in  hot  aqueous  solutions  of  the  alkalis,  taking  up  water  and 
j'ielding  a  salt  of  retisteJie-glycollic  acid,  CuHu- C{OIi).COO}l.  On 
oxidation,  the  acid  is  converted  into  retistene-ketone,  CuHui  GO,  which 
yields  retistene-jiuorene  alcohol,  GuHu '.  CH.OH,  on  treatment  with 
zinc  and  liydrochloric  acid. 

Retistene-quinone  may  easily  be  recognised  by  the  blood-red  colora- 
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lion  which  is  produced  when  a  small  quantity  of  alcoholic  potash  is 
added  to  an  alcoholic  solution  of  the  quinone.  The  colour  disappears 
if  the  mixture  is  shaken  with  aii',  but  reappears  again  on  warmingf,  in 
absence  of  air.  W.  C.  \V. 

Dioxyretistene.  By  A.  G.  Ekstrand  (Ber.,  17,  692 — 69?). — 
Dioxyretistene  has  the  formula  C32Hoj,04  or  C32H26O4,  the  latter,  per- 
haps, being  the  more  probable.  Ey  distillation  with  10  times  its 
weight  of  diy  barium  hydi-oxide,  dioxyretistene  yields  a  mix- 
ture of  oil  and  crystals.  The  crystalline  substance,  CaoHjoOo,  after 
purification,  is  obtained  in  broad  yellow  needles,  melts  at  90 — 91°,  is 
readily  soluble  in  ether,  alcohol,  glacial  acetic  acid,  benzene,  and  light 
petroleum,  yields  about  half  its  weight  of  retene  when  distilled  with 
zinc-dust,  does  not  unite  with  hydrogen  sodium  sulphite,  and  does  not 
appear  to  be  attacked  by  boiling  alcoholic  potash.  On  oxidation  with 
chromic  acid  in  glacial  acetic  acid  solution,  it  yields  a  substance  of 
the  formula  C3„H2204,  crystallising  in  long  yellow  needles,  melting  at 
151 — 152°,  and  insoluble  in  alkalis.  Heated  with  zinc,  this  product 
gives  a  substance  crystallising  in  small  white  plates,  and  melting  at 
65 — 66°,  but  the  quantity  was  too  small  for  further  investigation. 

By  the  action  of  sodium  amalgam  on  an  alcoholic  solution  of  the 
substance  C30H26O2,  a  substance  of  the  formula  C3oH3202  is  obtained 
(yield  95  per  cent,  of  theoretical).  This  crystallises  in  interlaced 
white  needles,  melts  at  134°,  and  by  heating  with  acetic  anhydride, 
yields  an  acetyl  compound,  crystallising  in  white  needles,  melting  at 
70°,  and  giving  numbers  on  analysis  best  agreeing  with  the  formula 
C3oH2.(OAc)2.C3(,H2eOAc.OH.  By  oxidation  with  chromic  acid  or 
solution  in  alcoholic  potash,  the  compound  C30H26O2  is  again  formed. 
It  yields  retene  when  heated  with  zinc-dust. 

From  the  oil  obtained  by  distilling  dioxyretistene  with  baryta, 
there  were  isolated,  retene,  the  compound  C3nH260n  and  a  hydro- 
carbon (or  mixture  of  hydrocarbons)  CovHso,  distilling  between  290 — 
310°  without  showing  a  constant  boiling  point. 

Dioxyretistene,  when  heated  with  acetic  anhydride  in  sealed  tubes 
for  24  hours  at  170°,  is  converted  into  a  mixture  of  two  substances: 
tetracetyldioxyretistene,  C32H2XOAc)4,  crystallising  in  large,  hard,  green 
rhombic  needles,  and  an  anhydride  of  dioxyretistene,  (030112503)20, 
crystallising  in  needles  having  a  red  metallic  lustre.  Both  compounds 
are  sparingly  soluble  in  glacial  acetic  acid,  benzene,  and  xylene. 

A.  J.  G. 

Isomeric  Chloronitro-camphors.  By  P.  Cazeneuve  (Gompt. 
rend.,  98,  300 — 3U7). — When  monochlorocamphor  is  treated  with 
four  times  its  weight  of  nitric  acid,  it  yields  a  chloronitro-camphor, 
CioHi4Cl(N02)0,  which  after  purification  by  crystallisation  from  alcohol, 
melts  at  95°,  and  has  a  specific  rotatory  power  [a]y  =:  — 6"2°  (Absti-., 
1883,  667).  If  the  alcoholic  mother-liquors  from  this  are  strongly 
cooled,  they  become  semisolid  from  the  deposition  of  crystals  of  an 
isomeric  chloronitro-camphor,  which  maybe  purified  by  repeated  crys- 
tallisation from  alcoholic  ammonia.  It  is  indistinctly  crystalline, 
melts  at  83°,  and  has  a  specific  Totatory  power  [a]y  =  +17°,  but  other- 
wise closely  resembles  its  isomeride,  except  that  it  is  soft  and  plastic, 
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and  is  very  soluble  in   cold  alcohol.     With  reducing  agents,  it  gives 
nitro-camphor,  like  its  isomeride.  C.  E.   G. 

Asarone.  By  B.  Rizza  and  A.  Bdtlerow  (Ber.,  17,  1159—1160). 
— Pure  asarone  crystallises  in  needles  or  plates  soluble  in  alcohol, 
ether,  carbon  tetrachloride,  acetic  acid,  and  in  hot  water.  It  raelts  at 
5V»°,  and  boils  at  296°.  Its  sp.  gr.  at  18°  is  1'165.  Asarone  unites 
with  2  atoms  of  bromine  to  form  the  addition-product  Ci2Hi6Br303. 

The  authors  state  that  Griiger's  asarite  does  not  exist. 

w.  c.  w. 

Daphnetin.  By  W.  Will  and  0.  Jcxcx  (Ber.,  17,  1081—1091).— 
This  investigation  was  undertaken  for  the  purpose  of  determining 
the  constitutional  formula  of  daphnetin.  Stiinkel  (Ber.,  12,  109) 
has  already  shown  that  it  is  probably  a  dihydroxycoumarin,  and  with 
.a  view  to  prove  this  and  show  it  to  be  isomeric  with  aesculetin,  the 
authors  prepared  its  ethyl-derivatives  and  the  products  resulting  from 
them  on  oxidation.  By  these  means,  they  show  that  daphnetin  stands 
in  the  same  relation  to  pyrogallol  as  coumarin  does  to  phenol,  and  as 
umbelliferone  to  resorcinol,  and  that  aesculetin  may  possibly  stand  in 
a  similar  relation  to  phloroglucol.  The  results  have  been  con- 
firmed by  V.  Pechmann  (Ber.,  17,  929)  by  his  synthetical  formation 
of  daphnetin  by  the  action  of  malic  acid  on  pyrogallol. 

Ethyl-derivatives  of  Daphnetin. — These  are  formed  by  boiling  an 
alcoholic  solution  of  daphnetin  with  ethyl  iodide  and  caustic  potash. 
On  evapcfrating  the  liquid  with  water,  an  oil  separates  out,  which  can 
be  extracted  with  ether.  MonetJiyldaphnetin,  CgHsOa.OEt,  is  found  in 
the  aqueous  solution,  and  when  crystallised  from  dilute  alcohol,  forms 
colourless  plates,  melting  at  155",  and  soluble  in  alcohol,  benzene,  and 
ether.  Diethyhlaphnetin,  C6H402(OEt).2,  is  obtained  from  the  ethereal 
extract.  It  crystallises  from  alcohol  in  needles  melting  at  72°,  is 
soluble  in  alcohol,  ether,  and  benzene,  but  insoluble  in  water.  Dilute 
aqueous  soda  solution  dissolves  it  only  when  heated,  and  from  this 
solution  acids  reprecipitato  it — a  property  in  which  it  resembles 
coumarin.  Monobromodiethyldaphnetin,  Ci3Hi304Br,  is  obtained  from 
diethyldaphnetin  by  the  action  of  bromine  in  bisulphide  of  carbon 
solution,  and  forms  colourless  crystals  melting  at  115°,  and  soluble  in 
hot  alcohol,  in  ether,  and  in  benzene.  It  is  insoluble  in  cold  dilute 
soda  solution,  but  on  boiling  it  with  alcoholic  potash,  hydrobromic 
acid  is  eliminated,  and,  on  acidifying  the  solution,  a  new  acid,  diethyl- 
(laphnetilic  acid,  crystallises  out.  Diethyldaphnetilic  acid,  C13H14O5, 
forms  fine  asbestos-like  crystals  melting  at  154°.  Like  coumarilic 
acid  and  the  analogous  compound  of  umbelliferone  and  aesculetin, 
when  treated  with  sodium  amalgam,  it  takes  up  two  atoms  of  hydrogen 
and  forms  a  hvdrodaphnetilic  acid. 

By  evaporating  a  solution  of  diethyldaphnetin  in  caustic  soda  to 
dryness,  a  yellow  crystalline  mass  is  obtained,  which  is  probably  the 
sodium  salt  of  diethyloxycoumaric  acid.  On  heating  this  salt  with 
ethyl  iodide  and  alcohol  in  a  sealed  tube,  a  neutral  oil  was  extracted 
from  the  aqueous  solution,  which  was  found  to  consist  of  a  mixture  of 
unaltered  diethyldaphnetin  and  ethylic  triethyldaphnetate.  As  it 
was  found  difficult  to  obtain  the  ether  pure,  it  was  converted  into  the 
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potassium  salt,  and  from  tlie  latter  the  free  acid  was  obtained,  and 
purified  from  diethYluaphnetin  by  crystallisation  from  alcohol. 
TriethyJdapJniefic  acid,  CisHooOg,  is  a  white  crystalline  substance, 
melting  at  193",  and  soluble  in  hot  alcohol,  ether,  and  benzene,  but 
insoluble  in  water  and  carbon  bisulphide.  It  is  formed  in  the  same 
way  as  is  triethylaesculetic  acid,  and,  like  the  latter  on  treatment 
with  sodium  amalg-am,  readily  takes  up  two  atoms  of  hydrogen  to 
form  liijrlrotrietlujhlaplmetic  acid  or  triethyloxyphenylpropionic  acid 
(m.  p.  85°). 

On  oxidising  triethyldaphnetic  acid  with  potassium  permanganate, 
the  authors  obtained  a  substance  melting  at  70°,  and  giving  tlie  reac- 
tions of  an  aldehyde  (triethoxybenzaldehyde),  and  also  by  further 
oxidation  triethyoxybenzoic  acid,  CisHisOs.  This  acid  is  insoluble  in 
water,  soluble  in  alcohol,  ether,  and  benzene,  and  melts  at  100"5°. 
On  heating  the  silver  salt  in  a  current  of  carbonic  acid,  a  distillate 
was  obtained,  which  quickly  solidified,  and  on  purification  was  found 
to  be  a  white  crystalline  compound  body,  melting  at  39°,  and  by  analysis 
and  properties  identical  with  triethylpyrogallol,  CioHisOa. 

A.  B. 

Hgematoxylin  and  Brazilin.  By  C.  Dralle  {Ber.,  17,  372  — 
378). — llcemutoxyVin. — No  definite  products  could  be  obtained  by  the 
action  of  hydrochloric,  hydrobromic,  or  hydriodic  acids,  or  of  chlorine, 
methyl  iodide,  or  nitrous  acid  on  hsematoxylin.  DibromliEematoxylin, 
CieHioBroOe,  is  formed  by  the  action  of  bromine  on  a  solution  of 
hgematoxylin  in  hot  acetic  acid.  It  is  a  crystalline  substance,  soluble 
in  water  and  in  dilute  alkalis,  without  decomposition.  It  is  decomposed 
at  120°.  The  acetic  derivative  of  hgematoxylin  is  also  attacked  by 
bromine,  yielding  a  crystalline  compound  of  the  composition 

Ci6H5Br40eA^5. 

Brazilin  appears  to  yield  a  methyl-derivative,  which  has  not  yet 
been  isolated.  Negative  results  only  were  obtained  by  acting  on 
brazilin  with  chlorine,  bromine,  hydrochloric,  hydrobromic,  and  sul- 
phuric acids.  W.  C.  W. 

Hsematoxylin  and  Brazilin.  By  K.  Blchka  {Ber.,  17,  683 — 
fi85). — Dralle  has  recently  prepared  dibromha3matoxylin  and  tetra- 
bromopentacetylhsematoxylin,  but  states  that  he  could  not  obtain 
crystalline  compounds  by  the  action  of  bromine  on  brazilin  or  acetyl- 
brazilin  (preceding  Abstract). 

Mo7whr<imacet!/l/uematoxyUn.,  CieHsBrOsAc,,,  prepared  by  adding 
bromine  dissolved  in  glacial  acetic  acid,  drop  by  drop,  to  a  cold  solu- 
tion of  acetylhaematoxylin  in  glacial  acetic  acid,  allowing  to  stand  for 
some  hours,  precipitating  with  aqueous  sulphurous  acid,  and  crystal- 
lising from  alcohol,  forms  slender  colourless  needles  ;  it  melts  at  210°, 
and  is  soluble  in  chloroform,  glacial  acetic  acid,  and  benzene.  By 
heating  with  alkalis,  it  is  converted  into  bromhjematoxylin.  By  the 
action  of  bromine  on  a  boiling  solution  of  luematoxylin  in  glacial 
acotic  acid,  a  dark  red  crystalline  substance  is  obtained  ;  it  is  now 
under  investigaticm. 

Monohromacetylbrazilin,  CisHgBrOjZci,  prepared  in  a  manner  similar 
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to  that  above  descrDjed  for  the  corresponding  hEematoxylin  compound, 
crystallises  in  slender  silky  needles  ;  it  melts  at  203 — 204°,  is  converted 
into  bromobrazilin  by  aqueous  potash,  and  on  treatment  with  bromine 
at  100°  is  converted  into  a  red  crystalline  substance,  which  will  be 
further  examined.  A.  J.  G. 

Action  of  Acetic  Anhydride  and  Benzoic  Anhydride  on 
Pyrroline.  By  G.  L.  Ciamician  and  M.  Dennstedt  (Ber.,  17,  432 — 
433). — In  a  previous  communication,  the  authors  pointed  out  that 
two  isomeric  compounds  are  formed  by  the  action  of  acetic  anhydride 
on  pjaToline.  Pseudacetopyrroline  contains  one  atom  of  hydrogen 
replaceable  by  silver.  By  boiling  a  methyl  alcohol  solution  of  pseud- 
acetopyrroline with  hydroxylamine  hydrochloride  and  sodium  car- 
bonate, a  substance  is  obtained  which  melts  at  145°,  and  has  the 
constitution  HON  !  CMe.CiHa  :  NH.  This  shows  that  the  formula 
for  pseudacetopyrroline  is  CH3.CO.C4H3  '.  NH.  Acetic  anhydride 
at  250°  converts  pseudacetopyrroline  into  a  compound,  C4H2AC2NH, 
which  contains  one  atom  of  hydrogen  replaceable  by  silver.  This 
body  melts  at  161°. 

Benzoic  anhydride  resembles  acetic  anhydride  in  its  action  on  pyrro- 
line. It  yields  two  compounds,  one  liquid,  the  other  crystalline, 
melting  at  75°.  The  latter  forms  a  silver  compound.  The  constitu- 
tion of  the  solid  isomeride  is  represented  by  the  formula 

C6H5.CO.C4H3  :  NH.  w.  c.  w. 

a-Carbopyrrolic  Acid.  By  G.  L.  Ciamician  and  P.  Silber  (Ber.,  17, 
1150 — 1158). — a-Carbopyrrolic  acid  can  be  prepared  by  heating  pyrro- 
line with  water  and  ammonium  carbonate  in  sealed  tubes  at  140°. 
The  product  is  gently  evaporated  to  expel  ammonium  carbonate  and 
pyrroline,  and  when  cold  is  acidified  with  dilute  sulphuric  acid  and 
extracted  with  ether.  The  acid  is  purified  by  recrystallisation  from 
alcohol.  If  the  temperature  rises  above  140°  in  the  preparation  of  the 
acid,  a  small  quantity  of  a  second  acid,  probably  /^-carbopyrrolic  acid,  is 
also  formed.  The  calcium  salt  of  the  a-acid,  Ca(CinH8N204)2,  forms 
white  scales.  The  silver  salt  is  sparingly  soluble.  The  methyl  salt, 
C5HjMeN02,  crystallises  in  needles  or  prisms,  melting  at  73°,  and 
soluble  in  ether  and  alcohol.  The  etJnjl  salt  melts  at  39°,  and  boils  at 
231".  It  dissolves  freely  in  alcohol,  ether,  and  benzene.  Methyl 
tribromocarbopyrrolate  is  formed  when  bromine  vapour  is  passed  into 
a  hot  aqueous  solution  of  methyl  a-carbopyrrolate.  It  forms  crystal- 
line needles,  melting  at  210°,  and  soluble  in  ether  and  hot  alcohol. 
On  saponification,  it  yields  tribrom-a-carbopyrrolic  acid ;  this  is  depo- 
sited from  a  hot  aqueous  solution  in  needles  which  are  freely  soluble 
in  ether,  alcohol,  and  acetone.  The  acid  begins  to  decompose  at 
140°. 

A  crystalline  compound,  probably  NH  '.  C4H3.COO.COMe,  is 
obtained  by  the  action  of  acetic  chloride  on  silver  carbopyrrolate  sus- 
pended in  light  petroleum.  It  is  decomposed  by  water  into  acetic 
and  carbopyrrolic  acids.  It  melts  at  75°,  and  at  a  higher  temperature 
splits  up  into  acetic  acid  and  pyrocoll. 
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The  viethijl  salt  of  2^seudacefyl-a,-carhopyrroUG  acid, 

COMe.C4H2(COOMe)NH, 

is  formed  when  methyl  carbopyrrolate  is  heated  in  sealed  tubes  at 
250°,  with  acetic  anhydride.  It  is  deposited  from  a  liot  aqueous  solu- 
tion in  glistening  needles,  melting  at  113°,  soluble  in  alcohol  and 
ether.  It  contains  one  atom  of  hydrogen  I'eplaceable  by  silver. 
The  free  acid  forms  vitreous  plates,  melting  at  186°  ;  it  dissolves  in 
water,  ether,  alcohol,  and  acetone.  The  silver  salt  is  sparingly 
soluble.  The  calcium  salt,  Ca(C7H6N'03)2  +  /HjO,  forms  triclinic 
crystals.  W.  C.   W. 

Pyrroline  Dyestuffs.  By  V.  Meter  and  0.  Stadlek  {Bcr.,  17, 
103-i — lOoG). — The  blue  dyestufE  obtained  by  the  action  of  pyrroline 
on  isatin  (this  vol.,  587)  has  been  purified  as  much  as  possible 
and  analysed.  The  results  of  analysis  agree  with  those  of  Ciamician 
and  Silber  (this  vol.,  740)  as  far  as  concerns  the  carbon  and 
hydrogen.  The  quantity  of  nitrogen,  however,  found  is  smaller  by 
r9  per  cent,  than  that  required  by  Ciamician  and  Silber's  formula 
(0041118^403).  These  authors  have  given  no  results  of  the  nitrogen 
determinations.  It  is  therefore  doubtful  whether  the  reaction  is  as 
simple  as  that  expressed  by  their  equation. 

The  authors  also  find  that  reactions  with  formation  of  dyestuffs 
take  place  between  phenanthraquinone  and  pyrroline,  and  between 
benzoquinone  and  pyrroline.  A.  B. 

Decomposition-products  of  the  Pyrroline  Series.  Part  I. 
By  A.  Hantzsch  (Be,:,  17,  1019— 10.32).— It  has  been  shown  by 
Hofmann  that  the  ammonium-compounds  of  bases  are  often  found  to 
be  capable  of  being  split  up  into  less  complicated  substances,  whilst 
the  bases  themselves  are  not.  Conine  and  piperidine  are  examples  of 
this.  The  decomposition  of  pyridine  ammonium-compounds  by 
potash  is,  however,  more  complicated,  and  the  compounds  obtained 
are  very  unstable.  In  the  hope  of  obtaining  more  stable  decompo- 
sition-products, the  author  has  been  led  to  study  the  decomposition 
of  the  ammonium-derivatives  of  ethylic  collidinedicarboxylate  by 
potash  and  in  other  ways,  this  member  of  the  pyridine  series  being 
chosen  on  account  of  the  ease  with  which  it  can  be  synthetically  pre- 
pared (Abstr.,  1883,  83). 

Mcthiodide  of  ethylic  collidinedicni-ho.rylate,  C5Me:j(C00Et)oN',MeI, 
is  obtained  by  heating  the  ether  with  methyl  iodide  for  several  hours 
in  a  sealed  tube,  dissolving  the  resulting  ammonium-compound  in 
alcohol,  and  precipitating  with  ether.  It  is  readily  soluble  in  water 
and  alcohol,  is  not  hygroscopic,  melts  at  140°,  and  decomposes  at 
100°.  Silver  chloride  converts  it  into  the  corresponding  chloride, 
and  with  platinic  chloride  it  gives  a  platinochloride, 

(C,5H3,NO,)o.,H,PtCl6, 

as  an  oil,  which  may  be  obtained  in  a  crystalline  form,  but  only  with 
difficulty.     The  salts  of  this  ammonium  base  have  an  acid  reaction,  are 
not  decomposed  by  ammonia,  as  are  the  salts  of  the  non-methyluted 
VOL.   XLVI.  4   b 
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base,  but  the  salt  is  precipitated  ■unclianged  by  potassium  carbonate. 
The  hydroxide,  C5Me3(COOEt)2N,MeOH,  is  obtained  by  treatino^  the 
chloride  or  iodide  with  silver  oxide.  It  is  an  alkaline  liquid,  which 
rapidly  decomposes,  becoming  black,  and  forming  along  wdth  bye- 
prodacts  a  crystalline  substance,  which,  however,  can  be  more  readily 
obtained  without  the  formation  of  bye-products,  by  decomposing  a  salt 
of  the  base  with  potash. 

Decomposition  of  the  Methyl  Ammonium  Sfdt  hy  Potash. — When  the 
ammonium  salt  of  ethyl  collidinedicarboxylate  is  heated  with  con- 
centrated potash  solution,  a  yellow  oil  is  precipitated,  which  rapidly 
solidifies,  and  may  be  purified  by  crystallisation  from  water  or  ether. 
This  substance  is  soluble  in  alcohol,  ether,  chloroform,  and  benzene, 
and  in  hot  water,  and  melts  at  81'5°,  It  has  no  odour,  distils 
above  360°  without  decomposition,  and  is  remarkable  for  its  chemical 
indifference.  Its  aqueous  solution  is  precipitated  by  alkalis,  but  it  is 
unchanged  by  boiling  with  potash.  It  has  a  neutral  reaction,  and  does 
not  form  salts  with  acids  or  bases.  It  is  also  unattncked  by  concen- 
trated hydrochloi'ic  acid,  or  by  acetic  anhydride.  Analysis  leads  to 
the  formula  C11H13O4N.  Owing  to  the  indifference  of  this  substance,  a 
proof  of  the  constitutional  formula  is  difficult,  but  the  ether  seems  to 
be  saponified,  and  also  to  lose  a  molecule  of  "water,  and  the  author 
calls  it  methyldicarhocolliflijlimn  rlihi/dride. 

Action  of  Acids  on  MethijldicarhocoUidylium  Diliydride. — On  passing 
dry  hydrochloric  acid  over  this  dihydride,  a  molecule  of  HCl  is  taken 
up,  which,  however,  is  removed  bv  treatment  with  water.  On  heating 
this  hydrochloride  in  a  current  of  dry  hydrochloric  acid  gas,  it  distils 
in  part,  and  the  distillate,  on  being  treated  with  water  and  evaporated 
to  dryness,  yields  on  further  treatment  with  potassium  carbonate  and 
extraction  with  ether,  a  new  crystalline  compound,  C10II13O2N,  soluble 
in  the  ordinary  solvents,  melting  at  102 — 103°,  and  distilling  at  about 
340°.  It  may  be  considered  as  methylmonocarbocollidylium  dihydride. 
Like  the  dicarbo-corapound,  it  is  neutral  and  indifferent,  and  resists 
the  action  of  alkalis  and  other  reagents. 

On  acting  on  these  carbo-compounds  with  concentrated  sulphuric 
acid  at  160 — 180°,  acetic  acid  is  given  off,  and  a  new  substance  is 
obtained,  according  to  the  equations  Cif,Hi30oN  4-  HoO  =  CII3.COOH 
+  CsHuOX  and  CuH,304N'  +  H.O  =  CH3.COOH  +  CO^  +  aHuON. 
These  reactions  are  qua.ntitative,  and  the  author  names  this  compound 
in  accordance  with  Baeyer's  nomenclature    of   the  isatin-compounds 

*'  methylpseudohttidostyril,"  MeC<^   p-rj-  p/^  ^J^Me. 

Methylpseudolutidostyril  crystallises  in  six-sided  plates,  is  very  solu- 
ble in  water,  soluble  in  alcohol  and  benzene,  but  very  sparingly  in 
ether.  It  melts  at  about  70°,  and  distils  without  decomposition  at  292°. 
The  distillate  solidifies  to  a  wdiite  spermaceti-like  mass,  which  is  very 
hygroscopic.  It  has  neither  taste  nor  smell,  and  is  not  volatile  in  steam. 
Concentrated  potash  solution  pi-ecipitates  it  fi'om  its  aqueous  solution, 
but  does  not  attack  it  even  on  heating ;  on  prolonged  boiling,  however, 
it  is  decomposed  by  potash,  wdth  formation  of  methylamine  and  other 
decomposition-products.  As  a  tertiary  base  it  is  soluble  in  acetic 
anhydride,  without  evolution  of  heat,  but  is  unchanged,  and  it  forms 
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no  nitroso- compound.  Although  neutral,  it  forms  salts  with  mineral 
acids;  these  have  the  formula  (CeHnON)HX',  and  are  readily  con- 
verted into  basic  salts,  (C8HnON)2HX',  in  presence  of  ammonia  :  in 
this  it  resembles  some  derivatives  of  cotarnine  (Abstr.,  82,  315).  The 
hydrochloride  of  methylpseudolntidostyril  crystallises  from  water  in 
long  needles,  of  the  formula  CgHnON.HCl  +  iH,0.  With  fuming 
hydriodic  acid,  it  forms  a  normal  hydriodide,  but  on  adding  water  a 
precipitate  of  fine  yellow  needles  of  the  basic  salt  (C^HllON)o,HI  is 
formed.  The  platinochlorides  are  characteristic.  On  treatino-  an 
alcoholic  solution  of  the  base  with  alcoholic  platinic  chloride,  a  crystal- 
line precipitate  of  slender  yellow  needles  is  obtained,  consisting  of  a 
neutral  platinochloride  with  two  molecules  of  alcohol  of  crystallisation, 
(CsH„ON")2.HoPtCl6  +  2CoH,0.  From  an  aqueous  solution  of  the 
base,  platinic  chloride  precipitates  the  same  platinochloride,  with 
2  mols.  HoO,  along  with  some  basic  salt.  Chromic  acid  completely 
decomposes  the  base.  With  bromine,,  it  forms  a  dibromo-compound, 
CgHgBrsQN,  melting  at  173°,  sparingly  soluble  in  water,  but  soluble 
in  alcohol  and  ether.  Phosphorus  pentachloride  does  not  eliminate 
the  oxygen  of  the  base,  but  yields  a  chlorine-derivative,  CsHgCl.ON, 
melting  at  187°  ;  this  may  also  be  obtained  by  the  direct  action  of 
chlorine.  With  methyl  iodide  at  120°^  a  reaction  takes  place,  but  the 
ammonium-compound  seems  to  be  very  unstable,  readily  decomposing 
into  the  original  pseudostyril,  and  in  this  it  differs  from  the  corre- 
sponding derivative  of  tropine  (Abstr.,  1882,  217).  It  is  not  reduced 
by  tin  and  hydrochloric  acid,  nor  by  sodium  amalgam  and  acetic  acid. 
Cold  fuming  nitric  acid  does  not  attack  it.  but  at  45°  a  violent  reaction 
takes  place,  and  the  pseudostyril  is  partly  decomposed,  with  forma- 
tion of  oxalic  acid,  and  partly  converted  into  a  nitro-derivative,  which 
is  more  easily  formed  by  boiling  it  with  dilute  nitric  acid. 

The  action  of  hydrochloric  acid  and  of  potassium  permanganate  on 
methylpseudolutidostyril  will  form  the  subject  of  a  future  paper. 

A.  B. 

Synthesis  of  Pyridic  Hydrides.  By  0.  de  Coninck  {Compf. 
rend.,  98,  1438 — 1440). — When  /3-lutidine  and  /3-collidine  are  heated 
in  sealed  tubes  with  an  excess  of  concentrated  hydriodic  acid  at  220° 
for  several  hours,  they  yield  polyiodides  which  are  very  viscous  brown 
liquids  and  boil  at  a  high  temperature  with  partial  decomposition. 
They  are  either  triiodides  or  hydriodides  of  di-iodides. 

/3-Collidine  heated  in  sealed  tubes  at  130 — 140"  with  amorphous 
phosphorus  and  concentrated  hydriodic  acid,  yields  a  small  quantity 
of  dihydrocollidine.  This  base  yields  a  platinochloride  which  forms 
pale  orange-yellow  plates,  readily  altered  by  boiling  water. 

When  treated  with  sodium  and  alcohol  under  certain  conditions, 
'i-lutidino  yields  a  small  quantity  of  a  hexhydride,  C-H13N,  which 
boils  at  about  155 — 160^,  is  very  hygroscopic,  and  can  only  be  sepa- 
rated from  the  original  lutidine  with  considerable  difficulty.  It  is  a 
colourless  mobile  refractive  liquid,  which  resembles  the  other  pyridines 
in  appearance,  and  has  a  peculiar  penetrating  odour  recalling  that  of 
piperidine.  It  combines  with  methyl  iodide  to  form  a  crystalline 
compound  which  yields  a  small  quantity  of  a  cicutine,  Ct,Hi7N,  when 
distilled  with  a  slight  excess  of  potash.     This  cicutine  probably  has 

4  Z/  2 


1048  ABSTRACTS   OF  CHEMICAL  PAPERS. 

the  constitution  CsHgEtNMe,  and  is  isomeric  with  oi'dinary  cicutine 
or  orthopropylpyridine  hexhydride. 

Under  similar  conditions,  Scollidine  yields  a  hexhydride,  CsHnN, 
boiling  about  175 — 180°.  This  hydride  is  difficult  to  separate  from 
the  collidine,  and  is  very  hygroscopic.  The  behaviour  of  y8-collidine 
on  oxidation  shows  that  it  is  methyl-ethyl  pyridine,  and  the  new 
hydride  has  the  constitution  CsHsMeEtNH,  and  is  therefore  another 
isomeride  of  cicutine.  C.  H.  B. 

Isopropylpyridines.  By  A.  Ladexburg  and  L.  Schrader  (Ber., 
17,  1121 — 1123). — -i-Isopropylpijridine  boils  at  158°,  and  has  the 
sp.  gr.  0'9408  at  0°.  It  is  slightly  soluble  in  water.  The  hydrochlo- 
ride is  hygroscopic,  the  platinochloride  has  not  yet  been  obtained  in 
crystals.  The  aurochloride  is  deposited  from  hot  water  in  orange 
needles  which  melt  at  79°.  The  base  unites  with  methyl  iodide  to  form 
a  crystalline  hygroscopic  compound.  The  aurochloride  of  the  methyl 
base  forms  pale-yellow  plates  which  melt  at  128".  7-Isopropylpyri- 
dine,  when  oxidised  with  potassium  permanganate,  yields  7-pyridine- 
carboxylic  acid  melting  at  303°. 

The  isomeric  isopropylpyridine  (probably  a)  boils  at  about  167°. 
The  platinochloride  forms  four-sided  plates  melting  at  206°,  which  are 
less  sol  able  than  the  corresponding  7-salt.  The  base  appears  to  be 
identical  with  Hofmann's  conyrine  from  conine  (Be?-.,  17,  825).  On 
reduction  with  sodium  and  alcohol,  it  yields  a  base  resembling  conine, 
hence  the  authors  consider  it  probable  that  conine  is  a-isopropyl- 
piperidine.  W.   C.   W. 

Notes.  By  E.  Noltixg  and  A.  Collin  (Ber.,  17,  258—259).— 
I.  Pyridinedicarboxylic  acid,  obtained  by  the  oxidation  of  quinoline  by 
potassium  permanganate,  has  the  two  carboxyl-groups  in  the  ortho- 
position,  and  may  therefore  be  regarded  as  phthalic  acid  in  which  one 
CH-group  has  been  replaced  by  N.  Like  phthalic  acid,  it  combines 
with  phenols.  When  heated  at  120°  with  phenol  and  sulphuric  acid, 
it  forms  a  condensation-pi'oduct  which  dissolves  in  alkalis  to  a  red 
solution.  By  the  action  of  resorcinol  at  200°,  it  yields  a  body  similar 
in  character  to  flaorescein,  and  this  on  bromination  gives  a  red  colour- 
ing matter  resembling  eosin. 

11.  Blue  Colouring  Matters  from  Bosaniline. — It  is  well  known  that  a 
blue  colouring  matter  is  obtained  when  aniline,  or  ortho-  or  para-tolui- 
dine  is  heated  with  rosaniline  and  benzoic  acid.  Metatoluidine  yields 
a  similar  crystalline  blue  dye  soluble  in  alcohol,  insoluble  in  water,  and 
giving  a  sulphonic  acid.  ^-Xaphthylaniine,  under  similar  conditions, 
also  yields  a  blue,  already  described  by  Meldola  (Abstr.,  1883,  807). 
The  authors  have  attempted  to  find  some  cheaper  substitute  for  the 
excess  of  aniline  at  present  used  in  preparing  these  colouring  matters 
on  a  commercial  scale.  Naphthalene  may  be  used  to  replace  aniline, 
but  this  change  has  not  proved  commercially  useful.  L.  T.  T. 

Derivatives  of  Quinoline  and  Pyridine.  By  0.  Fisher  and  E. 
Rexouf  (Ber.,  17,  755  —  764). — A  continuation  of  the  authors'  re- 
searches on  this  subject  (Abstr.,  1883,  923—1146). 
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Oxidation  of  Orflioquinolinpsidplionic  Acid. — By  the  oxidation  of 
40  grams  of  this  substance  with  potassium  permanganate  in  aqueous 
sohition  23  grams  of  rjuinolic  acid  were  obtained.  Orthhjalroxy- 
quinoline  (40  grams)  also  jiekls  quinolic  acid  (20  grams)  on  oxida- 
tion with  aqueous  potassium  permanganate. 

Ortlihidro.ryhydroethijlqniiwline. — The  preparation  of  this  substance 
has  been  already  described;  it  crystalhses  in  colourless  monoclinic 
prisms  showing  the  combinations  ooPoo  ,  oo'^co  ,  —  P  ,  coP  and  3^oo. 
Axial  ratios  a  :  h  :  c  =  0-9711  :  1  :  1:3549.  /3  =  72°  54'.  It  melts  at 
IQ^i  can  be  distilled  unchanged  in  small  quantity ;  the  vapour  has  a 
penetrating  odour  somewhat  recalling  that  of  ethylamine.  It  is 
rapidly  oxidised  when  its  alkaline  solution  is  exposed  to  air,  humus- 
like substances  being  formed.  Its  alcoholic  solution  gives  a  dark-brown 
coloration  with  ferric  chloride,  and  a  dark  greenish- black  flocculent 
precipitate  with  ferrous  sulphate.  An  acid  solution  gives  a  volumin- 
ous precipitate  with  potassium  ferrocyanide,  a  pale-yellow  precipitate 
with  phosphotuugstic  acid,  whilst  with  sodium  nitrite  an  intense 
yellow  colouring  matter  is  formed.  Its  hydrochloride,  "kairin," 
forms  colourless  rhombic  prisms  of  the  rhombic  s^'stem.  a  :  b  :  c  = 
0'5945  :_1  :  0'95G6,  and  shows  the  combination  coP  ,  ooPoo  ,  coP2  , 
P12  ,  fPoo.  With  potassium  dichroraate,  a  neutral  aqueous  solution 
of  kairin  gives  first  a  dark  coloration,  and  after  a  few  seconds  a  dark- 
violet  precipitate  soluble  in  alcohol  with  a  mauve-like  colour ;  with 
potassium  ferricyanide,  a  dark  yellowish-green  coloration  is  produced. 

Ethoxyquinoline  has  been  already  in  part  described  {lac.  cit.).  It 
distils  in  a  current  of  steam  with  diflficulty,  and  is  obtained  from  the 
distillate  in  long  colourless  needles.  The  sulphate,  oxalate,  and  hydro- 
chloride are  readily  soluble  in  water  and  alcohol.  The  picrate  crys- 
tallises in  sulphur-yellow  needles,  melts  at  180 — 181°,  and  is  sparingly 
Soluble  in  water  and  alcohol. 

Efho.ryhj/droquinoliiK^. — The  niti'oso-derivative  crystallises  in  short 
prisms  and  melts  at  113°.  The  hydrochloride  crystallises  in  colour- 
less prisms ;  the  oxalate  forms  colourless  cubes  ;  the  sulphate  crystal- 
lises in  long  needles,  readily  soluble  in  water ;  the  picrate  forms 
orange-yellow  prisms  sparingly  soluble  in  water,  soluble  in  alcohol. 

Acefylethoxyhydroquinoline,  CnHuNOAc,  prepared  by  the  action  of 
acetic  anhydride  on  ethoxyhydroquinoliue,  forms  a  clear  yellow  oil 
boiling  at  307°.  It  has  a  neutral  reaction.  On  boiling  it  with  concen- 
trated mineral  acids,  the  acetyl-group  is  eliminated. 

Ethoxi/Iiydroethjlqninoline,  CnHmNO,  is  prepared  by  heating  ethyl 
bromide  and  ethoxyhydroquinoliue  foi-  some  hours  under  pressure  at 
120 — 130°.  It  crystallises  in  colourless  silky  plates,  melts  at  33°, 
boils  at  266 — 268°  under  716  mm.  pressure,  and  is  readily  soluble  in 
the  ordinary  solvents  with  the  exception  of  water.  The  hydrochloride 
and  hydrobromide  form  colourless  plates,  the  sulphate  crystallises  in 
needles  ;  all  three  are  readily  soluble.  The  picrate  forms  orange- 
yellow  prisms  sparingly  soluble  in  alcohol  and  water. 

Broviethoxyliydroquinoline,  CnHnXOBr,  is  prepared  by  adding  the 
calculated  quantity  of  bromine  dissolved  in  chloroform  to  a  well-cooled 
solution  of  ethoxyhj'droquinoline  in  chloroform.  It  forms  lustrous 
crj-stals  of  the  tricliuic  system  a  :  6  :  c  =  ?  :  1  :  O'SlOl  a  =  lu7 '  48'. 
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ft  =  110°  58' ;  7  =  85°  0'.  ^  Some  of  tlie  best  formed  crystals  showed 
the  combination  ooPco  ,  ooPoo  ,  OP,  'P|Co.  It  melts  at  44" 5°,  and  at 
150°  decomposes  with  almost  explosive  violence,  has  basic  properties, 
and  forms  crystalline  salts.  The  hydrochloride  and  hydrobromide 
ciystallise  in  needles,  the  sulphate  in  plates  :  the  oxalate  in  prisms. 
The  picrate  forms  sulphur-yellow  needles,  melts  at  107 — 108",  and  is 
sparingly  soluble  in  water  and  alcohol.  The  nitrosamine  crystallises 
in  lustrous  yellow  plates  and  melts  at  86°. 

Broviethoxyliydroetliylqmnoline,  CisHigNOBr,  crystallises  in  prisms 
of  the  monoclinic  system  a  :  h  :  c  =  07902  :  1  :  0-5828,  /3  =  69°  55', 
and  shows  the  combination  coP  ,  ooPoo  ,  ^oo,  ^^co.  The  hydrochlo- 
ride and  hydrobromide  crystallise  in  needles  ;  the  picrate  in  yellow 
needles  melting  at  174°.  Towards  nitrous  acid,  the  bromo-derivative 
acts  as  a  tertiary  base,  giving  an  intensely  yellow  solution  from  which 
sodium  carbonate  throws  down  a  brownish-yellow  substance  melting 
lit  85—86°. 

^■Hydroxypyridine,  CsHsNO,  is  prepared  from  pyridinesulphonic 
;icid  by  carefully  mixing  it  with  twice  its  weight  of  caustic  potash  and 
fusing  in  a  silver  crucible.  It  crystallises  in  very  pale-yellow  needles, 
melts  at  123'5°,  sublimes  unchanged,  and  is  readily  soluble  in  water 
and  alcohol.  Its  salts  are  very  soluble.  In  aqueous  solution,  it  gives 
a  red  coloration  with  ferric  chloride  ;  if  boiled  with  excess  of  the 
reagent,  yellowish-brown  crystals  separate.  Sodium  amalgam  reduces 
it  to  piperidine,  and  it  yields  pyridine  when  distilled  with  zinc.  The 
foregoing  reactions  show  that  it  is  not  identical  with  the  hydroxy- 
pyridine  of  Lieben  and  Haitinger  (Abstr.,  1883,  870)  and  Ost,  or 
with  the  a-hydroxy pyridine  of  Konigs  and  Geigy  (Ber.,  17,  589). 

By  treatment  with  bromine  in  aqueous  solution,  it  yields  a  bromo- 
derivative  crystallising  in  nodules  of  fine  colourless  needles ;  these 
melt  at  58°,  and  yield  a  violet  coloration  with  ferric  chloride. 

A.  J.  G. 

Method  for  the  Synthesis  of  Quinoline-derivatives.  By  L. 
RuGHEiiiFR  (Ber.,  17,  736 — 739). — Malonanilidic  acid  (1  part)  is  sus- 
l»ended  in  10  parts  of  anhydrous  benzene  and  4  parts  of  phosphorous 
pentachloride  slowly  added  with  constant  agitation  ;  the  mixture,  after 
remaining  some  time  in  the  cold,  is  heated  on  the  water-bath  in  a  vessel 
provided  with  a  reflux  condenser  until  the  evolution  of  hydrochloric 
acid  ceases.  The  benzene  is  first  distilled  off,  and  the  residue  is 
treated  with  water  and  sodium  carbonate  when  trichloroquinoline  distils 
over.  Trichloroquinoline,  C9H4NCI3,  crystallises  in  long  colourless 
needles,  melts  at  107"5°  (uncorr.),  is  readily  soluble  in  benzene,  light 
petroleum,  and  hot  alcohol,  less  soluble  in  cold  alcohol.  When  gently 
heated,  it  smells  distinctly  like  quinoline.  It  is  converted  into 
quinoline  by  heating  it  for  six  hours  at  240°  with  glacial  acetic  acid 
saturated  with  hydriodic  acid.  A.  J.   G. 

Bases  formed  by  the  Addition  of  Haloid  Ethereal  Salts  to 
Quinoline.  By  A.  Claus  and  P.  Stegelitz  (Ber.,  17,  1328—1333). 
— It  has  been  previously  shown  (Abstr.,  1883,  1008)  that  the  haloid 
salts  of  the  substituted  quinolines  are  identical  with  the  compound 
formed  by  the  addition  of  the  corresponding  haloid  ethereal  salts  to 
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quinoline.  With  the  view  of  throwing  light  on  the  constitution  of 
these  bodies  the  authors  have  investigated  their  behaviour  towards 
nascent  hydrogen. 

Quinoline  ethobromide  was  subjected  to  the  action  of  sodium  amal- 
gam, and  also  to  that  of  tin  and  hydrochloric  acid.  The  reaction  was 
the  same  in  both  cases,  but  better  results  were  obtained  with  the 
acid  than  with  the  alkaline  solution.  Two  bases  were  formed,  the  one 
volatile  with  steam,  the  other  not.  The  volatile  base  is  a  colourless 
oil,  boils  at  254 — 258°  with  partial  decomposition,  and  is  identical  Avith 
Wischnegradsky's  ethyltetrahydroquinoline  (Ber.,  13,  2-iOO).  It  is 
easily  soluble  in  alcohol  and  ether,  almost  insoluble  in  Avater.  It  dis- 
solves in  mineral  acids,  but  the  salts  are  exceedingly  hygroscopic  and 
could  not  be  obtained  in  a  crystalline  form.  The  hydrochloride  is 
dissociated  even  on  evaporation  in  a  desiccator  over  lime,  and  is  only 
stable  in  presence  of  excess  of  hydrochloric  acid.  The  platinochloride 
crystallises  in  golden-yellow  needles  having  the  formula 

(C9H,oEtN),,H2PtCls, 

and  melts  with  decomposition  at  160°.  A  cadmium  double  salt, 
(C9HioEtN)2,H2CdCl4,  melting  at  105°,  and  an  analogous  salt  with 
mercuric  chloride  which  melts  at  65"",  were  also  obtained.  The  base 
combines  readily  with  methyl  iodide  to  form  a  quaternary  iodide  of 
the  formula  CgHioEtNjMel.  This  forms  colourless  crystals  melting 
at  179°  (uncorr.),  and  is  not  acted  on  by  alcoholic  potash.  Treated 
with  silver  oxide,  it  yields  an  easily  soluble  crystalline  hydroxide.  A 
platinochloride  of  the  last-named  base  was  obtained  which  ci'ystallises 
in  small  yellow  needles,  melts  at  215°,  and  has  the  formula 

(C9HioEtN,MeCl)o,PtCl4. 

The  non-volatile  base  was  obtained  as  a  thick  and  almost  colourless 
oil.  It  dissolves  readily  in  dilute  acids,  and  the  solutions  rapidly 
change  to  red  or  blue,  but  no  crystalline  salts  could  be  obtained.  Dry 
hydrochloric  acid  gas  passed  into  an  ethereal  solution  of  the  base,  gives 
a  white  flocculent  precipitate,  which  was  obtained  as  an  amorphous 
powder  melting  at  140°.  It  was,  however,  so  hygroscopic  that  it  could 
not  be  analysed.  The  platinochloride,  which  forms  a  bright-red  powdei", 
was  the  only  product  obtained  suitable  for  analysis.  The  analytical 
results  led  to  the  unexpected  formula  (C9HsEtN)3,H.>PtCl6.  The  authors 
therefore  consider  this  base  to  be  a  condensation-product  from  3  mols. 
of  ethylquinoline,  with  the  addition  of  6  atoms  of  H,  but  which  is 
only  a  divalent  base.  The  substance  known  as  hydrodiquinoline  is 
probably  also  a  dibasic  hydrotriquinoline.  Attempts  to  obtain  oxida- 
tion-products from  the  non- volatile  base  have,  up  to  the  present,  proved 
fruitless,  oxalic  acid  alone  having  been  isolated.  L.  T.  T. 

Paraquinolinesulphonic  Acid  and  its  Homologues.  By 
0.  Fischer  and  C.  A.  Willmack  (Ber.,  17,  440 — 442). — Baracyano- 
qvinoliw,  prepared  by  the  action  of  potassium  cyanide  on  potassium 
pai-aquinolinesulphonate,  is  a  crystalline  body  which  melts  at  131°, 
and  sublimes  without  decomposition.  It  dissolves  in  hydrochloric 
acid,  forming  a  red  solution.     By  the  action  of  strong  hydrochloric 
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acid  at  140°  it  is  converted  into  paraqninolinecarhoxylic  acid;  this  is 
identical  -with  Schlosser  and  Ski-aup's  paraquinolinebenzocarboxylic 
acid  (Monatsh.,  2,  526).  7-Methyl-a-qninolinesulphonic  acid  is  ob- 
tained by  boiling'  a  mixture  of  paramido-meta-sulphotoluic  acid, 
glycerol,  sulphuric  acid,  and  nitrobenzene.  The  crystalline  mass  de- 
posited on  cooling  is  -washed  with  water  and  recrystallised  from  hot 
water.  It  crystallises  in  colourless  plates  sparingly  soluble  in  water. 
If  fused  with  sodium  hydroxide,  it  yields  a-hydroxy-7-methylquino- 
line.  This  compound  forms  colourless  plates,  soluble  in  alcohol  and 
in  ether.  It  melts  at  95°  and  sublimes  without  decomposition ;  it  is 
also  volatile  in  a  current  of  steam.  The  hydrochloride  is  freely,  and 
the  platinochloride  sparingly  soluble  in  water. 

a-Hydroxy-<^l-methiilqui)wline  tetrahydride  crystallises  in  colourless 
needles  soluble  in  hot  benzene.     The  7a7?-oso- derivative, 

C:oHnN(OH)XO, 

forms  small  yellow  needles.  W.  C.  "W. 

Quinoxalines.  By  0.  Hixsbeeg  (7?er.,  17,  318— 323).— In  a 
former  communication  (Abstr.,  1883,  323)  the  author  described  a 
substance  of  the  formula  CgHgNjOo,  which  he  obtained  by  the  conden- 
sation of  [3  :  4]  diamido-toluene  and  oxalic  acid,  but  was  unable  to 
obtain  from  it  a  non-oxidised  base  by  reduction.  He  has  now  obtained 
the  base  of  this  substance  by  acting  on  an  aqueous  solution  of  glyoxal 
with  [3  :  4]  diamido-toluene.  He  has  also  obtained  its  lower  homo- 
logue  from  glyoxal  and  orthophenylenediamine,  and  he  finds  that  the 
reaction  is  quite  general,  any  ortho-diamine  appearing  to  react  with 
any  body  containing  the  di-ketone  group  — CO. CO —  to  form  deriva- 
tives of  the  simplest  base,  C6H4<^-|^ ".  pTT^.  He  therefore  proposes 
to  call  this  series  of  compounds  quinoxalines.  The  formula  of 
quinoxaline  (the  lowest  homolog-ae)  is  undoubtedly  C6H4<^Tyj- ."  p-iir^' 
that  of  the  original  dihydroxy-derivative,  C9H8N2O2,  is 
nti^T  /N:C(0H)^ 

^«s^^<n:ccoh)>- 

Quinoxaline,  CsHe^;,  is  obtained  by  treating  an  aqueous  solution  of 
glyoxal  with  orthophenylene  diamine,  or  by  adding  the  crystalline 
compound  of  glyoxal  and  hydrogen  sodium  sulphite  to  a  solution  of 
the  diamine  heated  to  50 — 60°.  The  crystals  dissolve  readily,  quin- 
oxaline is  formed,  and  may  be  separated  by  adding  strong  potash. 
The  quinoxaline  is  dissolved  in  a  little  ether,  dried  over  caustic 
potash,  and  distilled.  It  boils  at  220 — 223°,  and  solidifies  to  a  white 
crystalline  mass  melting  at  27°.  It  is  soluble  in  all  proportions  in 
alcohol,  ether,  benzene,  and  cold  water,  but  is  deposited  from  its  con- 
centrated aqueous  solution  when  heated  or  on  the  addition  of  a  caustic 
alkali.  In  odour  it  resembles  the  piperidine-  more  than  the  quinohnc- 
derivatives.  Solutions  of  the  free  base  give  white  precipitates  with 
silver  nitrate  and  with  mercuric  chloride.  Its  salts  with  mineral  acids 
are  easily  soluble ;  the  oxalate  crystallises  in  sparingly  soluble  white 
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needles,  and  the  platinocliloride  forms  small  yellow  needles.  Nitrous 
acid  is  without  action,  showing  that  the  nitrogen-atoms  are  in  the 
tertiary  state.  It  is  very  stable  against  oxidising  agents,  but  appears 
to  form  a  nitro-derivative  with  strong  nitric  acid.  It  is  easily  reduced 
by  tin  and  zinc. 

Toluoquinozaline,  C6H3Me<-xg- '.  prT!>  [CH3  :  N  :  N  =  1  :  3  :  4],  ob- 
tained from  [3  :  4]  diamidotoluene  and  glyoxal,is  a  pale-yellow  liquid, 
which  boils  at  243 — 244°,  and  does  not  solidify  at  —10°.  It  is  heavier 
than  water,  and  is  soluble  in  all  proportions  in  alcohol,  ether,  benzene, 
and  cold  water.  It  is  precipitated  from  its  aqueous  solutions  by  heat 
or  the  addition  of  a  caustic  alkali.  In  its  reactions,  it  resembles  quin- 
oxaline,  but  is  less  stable  towards  oxidising  agents.  Its  salts  with 
mineral  acids  are  easily  soluble.  The  oxalate,  CuHmN-Oi,  is  sparingly 
soluble  in  cold  water,  and  crystallises  in  needles  which  melt  at  135 — 
136°,  but  undergo  slow  decomposition  if  kept  at  this  temperature. 

MefhylJiydroxyfoIuoquinoxal{ne,CeSiMe<^-^  '.  p/ ()tt^^,  was  obtained 

from  the  [3  :  4]  diamido- toluene  and  pyruvic  acid.  It  crystallises  from 
dilute  alcohol  in  small  bright  yellow  needles,  but  can  be  obtained 
colourless  by  careful  sublimation.  It  melts  at  about  200°  with  partial 
decomposition.  It  is  sparingly  soluble  in  water,  more  easily  so  in 
ether,  benzene,  and  chloroform,  very  soluble  in  alcohol.  It  has  both 
feebly  basic  and  acid  properties,  dissolving  in  both  mineral  acids  and 
in  alkalis,  and  it  gives  precipitates  with  ammonia  and  barium  chloride 
and  with  ammonia  and  silver  nitrate. 

DipheuyUolKoquinou'alme,  CiHr  !  NoCoPho,  is  obtained  in  the  form 
of  brownish  silver-like  scales  when  a  mixture  of  [3  :  4]  diamido- 
toluene and  benzil  is  heated  for  some  time  on  the  water-bath  and 
then  diluted  with  water.  It  distils  undecomposed,  and  melts  at 
111°,  is  almost  insoluble  in  water,  but  dissolves  easily  in  alcohol, 
ether,  chloroform,  and  benzene.  It  dissolves  in  concentrated  mineral 
acids,  but  the  salts  so  formed  are  again  decomposed  on  the  addi- 
tion of  water. 

n:c— an, 

DipJienylenetoluoquinoxallne,    CvHe^  |       |       ,    is    prepared    by 

^N :  C— CfiHi 
pouring  an  alcoholic  solution  of  [3  :  4]  diamido-toluene  into  a  warm 
acetic  solution  of  phenanthniquinone.  It  forms  bright  yellow  needles, 
which  melt  at  212 — 213°.  It  is  insoluble  in  water,  sparingly  soluble 
in  alcohol,  easily  so  in  ether,  chloroform,  and  benzene.  Concen- 
trated mineral  acids  yield  deep-red  salts,  which  are  decomposed  by 
water.  L.  T.  T. 

Dimethylquinaldine.  By  L.  Bkre.nd  {Tier.,  17,  G.j3). — Dimethyl- 
quinaldine  is  obtained  by  the  action  of  paraldehyde  on  xylidine 
from  orthoxylene.  It  melts  at  69 — 70°,  is  scarcely  soluble  in  water, 
readily  soluble  in  ether,  alcohol,  and  benzene.  A.  J.  G. 

Dimethylquinaldine.  By  W.  Mi:hz  {Bcr.,  17,  lloS). — A  ques- 
tion of  priority. 
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Aldehyde-collidine  Hexahydride.  By  E.  Durkopf  (Ber.,  17, 
1131  — 1132). — Aldehyde-collidine  is  converted  into  the  hexahydride 
by  the  action  of  sodium  in  presence  of  absolute  alcohol.  The  pro- 
duct is  distilled,  and  the  hj'drochloric  acid  is  added  to  the  distil- 
late in  order  to  separate  the  hydride  from  the  unaltered  collidine. 
When  the  hydrochloride  is  mixed  with  potash  and  distilled  in  a 
current  of  steam,  the  hydride  is  obtained  aa  an  oily  liquid  boiling 
at  165°.  W.  C.  W. 

Cystine.  By  J.  Mauthxer  (Ber.,  17,  293— 295).— By  the  action 
of  water  on  cystine  in  closed  tubes  at  140 — 150",  the  author  has 
obtained  an  acid  containing  sulphur  but  no  nitrogen.  Analyses  of 
the  silver  salt  yielded  numbers  %yhich  leave  it  doubtful  whether  the 
acid  has  the  formula  C6H,oS.i04  or  CeHgSjO^.  Carbonic  anhydride, 
sulphuretted  hydrogen,  and  ammonia  were  formed  in  this  reaction, 
and  a  trace  of  mercaptan  was  also  detected  by  its  odour.  The  author 
will  continue  his  investig-ations  after  the  publication  of  Bauniann's 
promised  communication  on  cystine.  L.  T.   T. 

Synthesis  of  Piperidine  and  its  Homologues.  By  A.  Laden- 
burg  (Ber.,  17,  3SS — 391). — MethijJpiperidhie,  CgHgMeNH,  isomeric 
with  Hofmann's  methylpiperidine,  CsHioNMe,  is  formed  by  the  action 
of  sodium  on  an  alcoholic  solution  of  picoline  from  bone-oil.  After 
purification  by  conversion  into  the  nitroso-compound,  methylpiperi- 
dine is  an  oily  liquid  which  boils  at  121 — 124°.  It  is  soluble  in  water, 
forming  a  strongly  alkaline  solution.  The  aurochloride,  platinochlo- 
ride,  and  hydrochloride  of  this  base  are  crystalline  salts,  freely  soluble 
in  water.  The  hydrochloride  does  not  yield  precipitates  with  mer- 
curic chloride  or  potassium  ferrocyanide.  This  reaction  distinguishes 
it  from  its  isomeride. 

7-Ethylpiperidine,  prepared  from  7-ethylpyridine,  is  sparingly 
soluble  in  water,  less  soluble  in  warm  than  in  cold  water.  The  hydro- 
chloride crystallises  in  needles,  and  the  platinochloride  in  orange- 
coloured  plates.  W.  C.  W. 

Piperpropylalkine.  By  W.  Lato  (Ber.,  17,  680— 683).— In  pre- 
paring piperpropylalkine,  the  use  of  sealed  tubes  is  not  necessary,  it 
being  sufficient  to  heat  the  mixture  of  propylene  chlorhydrin  and 
2:)iperidine  for  four  hours  on  the  water-bath  in  a  vessel  provided  with 
a  reflux  condenser.  It  boils  at  194°,  has  sp.  gr.  0'9456  at  0°  and 
0'9363  at  10°,  vapour-density  4"  79. 

Piperpropijlalkine  methiodide,  CsHnNOjMel,  forms  a  colourless 
somewhat  hygroscopic  crystalline  mass,  and  melts  at  142°.  Treated 
with  silver  chloride,  it  yields  the  corresponding  chloride,  from  which 
the  platinochloride  and  aurochloride  can  be  pi-epared.  With  moist 
silver  oxide,  the  ammonium  base,  NH(C5H9)(C3H6.0H)Me.OH,  is 
formed ;  this  on  distillation  loses  the  elements  of  water,  and  is  con- 
verted into  the  coi'responding  methylated  piperpropylalkine,  whose 
platinochloride  gave  numbers  agreeing  with  the  formula 

[NMe(C5H«).C3H6.0H],,HoPtCl«. 
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The  methylated  base  could  not  be  isolated,  as  by  the  action  of  pot- 
ash it  is  resolved  into  methylpiporidine  and  propylene  glycol  ? 

Benzoijipiperpropi/Ialkeine,  N(C5Hi„)C3H6.0Bz,  is  obtained  as  hydro- 
chloride by  the  action  of  benzoic  chloride  on  piperpropylalkine  in 
solution  in  absolute  ether.  The  pittrate  is  a  citron-yellow  powder. 
The  aurochloride,  ISr(C5Hio)C3H6.0Bz,HAuCl4,  forms  a  canary -yellow 
crystalline  powder. 

By  the  action  of  bromine  on  pij^erpropylalkine  or  its  hydrobro- 
mide,  there  was  obtained,  not  as  was  expected,  a  compound  of  the 
formula  CsHijNBr.,,  but  a  substance,  Ct,Hi-NBr.;,  crystallising  in  colour- 
less rectangular  tables  and  needles.  As  this  compound  is  also  ob- 
tained by  heating  piperpropylalkine  hydrobromide  with  concentrated 
hydrobromic  acid  in  sealed  tubes  at  120°,  it  most  probably  has  the 
constitution  N(C5H,n)(C3H6Br),HBr.  By  shaking  with  silver  chlo- 
I'ide,  a  crystalline  ehlorobromide  is  obtained,  from  which  a  crystalline 
aurochloride  and  platinochloride  were  prepared,  and  also  a  picrate 
crystallising  in  sparingly  soluble  needles.  A.  J.  G. 

Belladonine.  By  G.  Merlins  (Ber.,  17,  381— 385).— The  mixture 
of  belladonine  and  atropine,  of  which  commercial  belladonine  is  com- 
posed, is  boiled  with  baryta-water  to  decompose  the  atropine,  when 
the  belladonine,  CnH2iN02,  remains  as  a  brown  resin.  The  auro-  and 
platino-chlorides  are  insoluble  in  cold  water.  Belladonine  is  decom- 
posed by  boiling  with  baryta  dissolved  in  a  mixture  of  equal  parts  of 
alcohol  and  water,  yielding  tropine  and  an  acid  of  the  composition 
CiiiHioOj,  or  probably  a  mixture  of  tropic,  atropic,  and  isatropic 
acids. 

The  base  oxytropine  which  Ladenburg  obtained  by  boiling  bella- 
donine with  alkalis  exists  ready  formed  as  an  impurity  in  crude  bella- 
donine. W.  C.  W. 

Crystallised  Colchicine.  By  A.  Houd^s  (Comjyt.  rend.,  98, 1442 
1444). — Three  kilos,  of  colchicine  seeds  were  exhausted  with  100  kilos, 
of  alcohol  of  96"',  the  liquid  filtered,  the  alcohol  distilled  oft",  and  the 
residue  treated  repeatedly  with  a  5  per  cent,  solution  of  tartaric 
acid,  which  dis.solves  out  the  colchicine,  but  leaves  fatty  and  resinous 
matters  undissolved.  The  filtered  solution  was  then  agitated  with 
chloroform,  the  chloroform  removed  by  evaporation,  and  the  crude 
product  purified  by  repeated  crystallisation  from  a  mixture  of  equal 
parts  of  chloroform,  alcohol,  and  benzene.  The  yield  from  the  seeds 
is  about  3  grams  per  kilo.,  whilst  that  from  the  bulbs  is  only  0"4  gram 
per  kilo. 

The  colchicine  thus  obtained  forms  nodular  groups  of  colourless 
prisms,  slightly  soluble  in  water,  glycerol,  and  ether,  but  soluble  in 
all  proportions  in  alcohol,  benzene,  and  chloroform.  It  has  a  very 
bitter  taste,  and  an  alkaline  reaction,  contains  nitrogen,  and  burns 
without  residue.  It  is  hydrated,  and  melts  at  93°,  but  after  drying  at 
100°,  the  melting  point  rises  to  163°.  A  solution  of  colchicine  does 
not  reduce  an  alkaline  copper  solution,  but  after  prolonged  boiling 
with  dilute  sulphuric  acid,  it  reduces  it  immediately,  and  in  this 
respect    resembles    solanine.       Colchicine     combines    with    certain 
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organi'j  acids,  but  is  decomposed  when  brought  in  contact  "with 
strong  acids. 

Concentrated  or  dilute  inorganic  acids  dissolve  colchicine  and 
form  a  citron-jellow  solution  ;  nitric  acid  produces  a  transient  violet 
coloration.  Solutions  of  colchicine  are  precipitated  by  potash  and 
soda,  but  not  by  ammonia.  Tannin  produces  a  white  precipitate 
soluble  on  heating ;  platinum  tetrachloride,  an  orange-yellow  pre- 
cipitate ;  an  aqueous  solution  of  iodine,  a  kermes-red  precipitate ; 
mercuric  potassium  iodide,  a  yellow  precipitate  ;  iodine  in  potassium 
iodide,  a  maroon-yellow  precipitate. 

Colchicine  exerts  a  physiological  effect  only  in  relatively  large  doses. 
Respiration  and  the  functions  of  the  heart  are  considerably  modified, 
and  the  general  effect  is  a  state  of  collapse,  with  stupor,  but  without 
insensibility.  C.  H.  B. 

Muscarine.  By  J.  Berlinerblau  (Ber.,  17,  1139 — 1145). — Mus- 
carine  can  be  prepared  synthetically  by  the  following  process.  Mono- 
chloracetal  obtained  hy  Paterno  and  Mazzara's  process  (Gazzetta,  3, 
245)  is  heated  with  trimethylamine  in  sealed  tubes  at  130°  for  three  or 
four  days.  The  product  is  distilled  in  a  current  of  steam,  and  the 
aqueous  residue  is  digested  with  silver  oxide  to  remove  trimethyl- 
amine hydrochloride  ;  the  filtrate  from  this  is  then  neutralised  witli 
hydrochloric  acid,  and  the  platinochloride  is  prepared  by  fractional 
precipitation.  The  first  precipitate  consists  of  octahedra  and  the 
last  portion  of  rhombic  plates.  The  latter  have  the  composition 
(NMe3Cl.CH,.CH(OEt),)2PtCl4,  i.e.,  the  platinochloride  of  the  ethylic 
salt  of  muscarine.  The  octahedral  crvstals  have  the  composition 
of  muscarine  platinochloride,  (NMeaCl.CH^.COH^^PtCh.  The  base 
obtained  from  this  salt  was  identified  as  muscarine  by  its  physiolo- 
gical action  on  the  heart.  W.  C.  W. 

Putrefaction  Alkaloids.  By  L.  Briegee  (Ber.,  17,  1137—1139). 
— In  the  putrefaction  of  flesh,  choline  is  converted  into  the  more 
poisonous  neurine.  A  subcutaneous  injection  of  0'04  gram  of 
neuriue  hydrochloride  is  fatal  to  a  rabbit  weighing  1  kilo.,  but  at 
least  0"5  gram  of  choline  hydrochloride  is  required  to  produce  a 
similar  effect.  W.  C.  W. 

Putrefaction  Alkaloids.  By  Z.  Marino-Zucco  (Ber.,  17,  1043— 
1044). — The  author  has  shown  (Abstr.,  1884,  343)  that  Selmi's 
ptomaine  is  neurine,  and  states  that  he  is  continuing  his  investigation 
of  the  physiological  action  of  neurine.  A.   B. 

Changes  which  Proteid  Matters  undergo  by  the  Action  of 
Pancreatic  Ferment.  By  J.  G.  Otto  (Zeit.  Physiol  Chem.,  8, 129 
— 148). — Well  washed  and  finely  mixed  fibrin  was  digested  with  a 
watery  solution  of  ox  pancreas  at  the  temperature  of  the  room,  any 
putrefactive  changes  being  prevented  by  the  addition  of  ether.  The 
first  decomposition-j^roduct,  globulin,  was  separated  by  saturating 
the  filtered  fluid  with  magnesium  sulphate.  The  coag'ulating  point 
of  the  purified  globulin  dissolved  in  weak  sodium  chloride  was  70 — 


PHYSIOLOGICAL  CHEMISTRY.  1057 

75.  Dried  at  110°  C.  the  globulin  gave  the  following  percentage 
composition:  O'oS — 073  ash;  53-17  C;  7-29  H;  15-8  N  ;  1-17  S. 
These  numbers  agree  so  closely  with  those  Hammarsten  found  for 
serum-globulin  that  the  two  bodies  may  be  considered  identical ;  the 
specitio  rotatory  power  also  is  —48-1,  which  is  very  similar  to  the 
— 47"8  Fredericq  found  for  serum-globulin. 

After  removal  of  the  globulin,  the  propeptone  (hemialbumose')  can 
be  obtained  by  saturating  with  common  salt,  and  adding  hydro- 
chloric acid  :  the  parified  propeptone  also  agrees  in  its  chemical  com- 
position with  the  gastric  propeptone.  Both,  in  solution  or  when 
exposed  to  damp,  are  converted  partly  into  a  coagulable  albumin. 

In  order  to  obtain  the  peptone,  it  is  best  to  first  remove  the 
globulin  and  propeptone  by  boiling  with  sodium  acetate  and  ferric 
chloride  after  slightly  acidifying  with  acetic  acid,  filtering  off  the 
precipitate,  and  then  separating  the  peptone  with  phosphotungstic 
acid,  after  the  addition  of  -^  the  v^olume  of  strong  sulphuric  acid.  This 
precipitate  is  decomposed  with  caustic  baryta,  and  baryta- water  added 
until  the  whole  is  distinctly  alkaline,  the  excess  afterwards  removed 
from  the  filtrate  by  passing  carbonic  anhydride  through  the  solution. 
The  percentage  composition  of  the  pure  peptone  is  as  follows  :  0'3 — 
0-6  per  cent,  ash;  50-0  C;  G'Sl  H;  15-83  N;  1-06  S.  Kossel's 
analysis  of  gastric  peptone  agrees  very  closely  with  this ;  the  specific 
rotatory  power  is  65"2 — G6  ;  that  of  gastric  peptone,  according  to  Hoff- 
meister,  being  63'5. 

The  author  finds,  as  Kiihne  did,  that  a  large  proportion  of  the 
peptone  formed  by  tryptic  digestion  is  converted  into  antipeptone 
when  submitted  to  further  digestion.  J.  P.  L. 
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Respiration  of  Air  charged  with  Petroleum  Vapour.  By 
POLNXARK  (J.  Pharm.  [5],  7,  2L)0  —  291).— The  author  has  kept 
animals  continuously  in  an  atmosphere  which  was  frequently 
charged  with  the  vapour  of  petroleum.  The  effects  observed  were 
principally  greater  frequency  and  amplitude  of  the  respiratory  move- 
ments, a  diminution  of  the  cardiac  movements,  and  a  greater  intensity 
of  the  beating  of  the  heart.  This  was  accompanied  by  cutaneous 
irritation,  and  a  general  tendency  to  sleep  and  languor.  Guinea-pigs 
finally  succumbed  under  the  treatment.  The  autopsy  showed  general 
congestion.  Workmen  engaged  in  the  distillation  of  petroleum 
complain  of  heaviness  in  the  head  and  great  irritation  of  the  raucous 
membrane  of  the  nose.  W.   H.  D. 

Source  of  Hippuric  Acid  in  the  Urine.  By  C.  ScfiorrEN 
{Zeit.  ritijsiul.  Chein.,  8,  00 — 09j. — E.  and  II.  Salkowski,  after  they 
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obtained  plienylpropionic  acid  from  sepsis  of  proteid  matter,  showed 
that  in  the  living  organism  this  was  converted  into  benzoic  acid, 
which,  combining  with  gl^'cocoll,  formed  hippuric  acid. 

The  author  supposes  a-amidophenylpropionic  acid  to  be  a  second 
source.  To  test  the  correctness  of  this  view  0'7  gram  of  the  acid  was 
given  to  a  dog  fed  for  some  time  previously  on  a  meat  diet ;  from  the 
urine  only  0"01  gi'am  hippuric  acid  was  obtained.  It  cannot  there- 
fore be  considered  as  a  source. 

Amidophenylacetic  acid  is  converted  into  mandelic  acid  under 
similar  conditions.  Mandelic  acid  is  not  converted  into  hippuric  acid 
as  asserted  in  many  text-books,  but  appears  unchanged  in  the  urine. 

J.  P.  L. 

Occurrence  of  Glycerolphosphoric  Acid  in  Urine.  By  L. 
Etmonnet  (/.  Pharm.  [5],  7,  134 — 13'8). — The  glycerolphosphoric 
acid  in  the  urine  was  estimated  by  taking  ad^Tintage  of  the 
fact  that  it  is  not  precipitated  by  the  ordinary  reagents  for  phos- 
phates ;  the  latter  were  removed  fi-om  200  c.c.  of  urine  by  magnesia 
mixture,  and  the  filtered  liquid  evaporated  to  dryness,  and  ignited 
with  potassium  nitrate.  The  residue  was  extracted  with  dilute  nitric 
acid,  and  the  solution,  after  concentration,  was  precipitated  by 
ammonium  moljbdate  in  the  ordinary  way.  It  is  seen  from  the 
results  that  in  the  case  of  dogs  during  starvation  less  glycerolphos- 
phoric acid  is  excreted  by  the  urine  than  during  the  normal  condition. 
When  injected  into  the  peritoneum  as  calcium  glycerolphosphate,  it  is 
nearly  all  oxidised  before  being  excreted  by  the  urine,  but  when  injected 
into  the  veins  an  appreciable  increase  in  the  quantity  of  glj'cerol- 
phosphoric  acid  excreted  by  the  urine  is  observed.  A  notable  increase 
in  the  quantity  of  glycerolphosphoric  acid  is  found  in  the  urine  of 
phthisical  patients  having  abnormally  fatty  livers,  while  the  liver 
contains  much  lecithin  ;  in  the  case  of  one  patient,  as  much  as  3"38  per 
cent,  was  isolated  from  the  fresh  liver,  W.  R.  D. 

Elimination    of    Hypophosphites    by   the    Urine.     By    L. 

Etmonnet  (/.  Pharm.  [5],  7,  138 — 140). — By  injecting  sodium  hypo- 
phosphite  into  the  veins  of  dogs,  and  estimating  the  total  phos- 
phates and  unaltered  hypophosphite  in  the  urine,  the  author  shows 
that  the  elimination  of  the  dose  is  complete  in-  about  24  hours ;  part 
of  the  hypophosphite  is  found  in  the  urine  as  phosphate,  and  the 
remainder  as  unaltered  hypophosphite,  yet  the  quantity  oxidised 
appears  to  increase  in  proportion  to  the  quantity  of  hypophosphite 
administered.  W.  R.  D. 

Knowledge  of  Indigo-forming  Substances  in  the  Urine.    By 

J.  Hoppe-Seyler  (Zeit.  Physiol.  Chevi.,  8,  79— 84).— From  25  litres 
of  normal  dogs'  urine,  the  author  obtained  1  gram  of  crystallised 
indican,  and  about  0'5  gram  of  pure  phenylsulphate  of  potassium 
=:  0'002  gram  per  cent.  Indican  exists  in  dogs'  urine  in  sufficient 
quantity  to  be  detected  by  Jaife's  reaction. 

In  order  to  determine  whether  indican  underwent  any  change 
in  the  organism,  2' 7  grams  were  injected  into  an  animal ;  in  the  urine 
indican  only  was  found. 


PHYSIOLOGICAL  CHEMISTRY.  1059 

Neitlier  orthonitrocinnaraic  acid,  orthoamidocinnamic,  or  ortho- 
nitrobenzaldeliyde  alone  or  with  acetone  produced  any  increase  in  the 
quantity  of  indican.  J.   p.  L. 

Extraction   of  Indigotin  and  Indirnbin   from    Urine. By 

A.  C.  Mehu  (/.  Pharm.  [5],  7,  122— 126).— The  author  has  pre- 
viously shown  that  certain  colouring  matters  of  both  normal  and 
pathological  urine  may  be  extracted  hy  rendering  the  urine  acid  with 
sulphuric  acid,  and  then  adding  ammonium  sulpliute  to  saturation  : 
this  method  can  be  applied  to  the  isolation  of  the  indigotin  and 
indirubin  from  violet  or  blue  urine.  The  urine  is  rendered  strongly 
acid  with  sulphuric  acid,  about  1  gTam  of  sulphuric  acid  being  added 
to  1  kilo,  of  urine,  and  then  saturated  with  anhydrous  ammonium 
sulphate.  In  this  way,  a  mixture  of  indigotin  and  indirubin,  the 
blue  and  red  colouring  matters  of  violet  urine,  is  precipitated.  These 
substances  may  be  separated,  as  the  author  has  previously  shown,  by 
50  per  cent,  alcohol,  which,  in  the  cold,  dissolves  the  indirubin 
almost  exclusively.  The  insoluble  indigotin  is  purified  by  washing 
with  water  and  spontaneously  drying.  Indigotin  is  very  readily 
soluble  in  hot  phenol,  and  as  the  liquid  cools  the  greater  part  of  the 
indigotin  is  deposited  in  well-defined  crystals.  An  a2:)proximate 
estimation  of  indigotin  may  be  made  by  a  colorimetric  process,  using 
a  standard  solution  of  indigotin  in  phenol  to  which  absolute  alcohol 
or  glycerol  has  been  added  to  prevent  solidification.  The  author  has 
determined  the  solubility  of  indigotin  from  indigo  in  various  liquids. 
Boiling  creosote  (from  beechwood)  is  a  good  solvent  of  indigotin ; 
the  solution  deposits  the  substance  in  crystals  as  it  cools.  Oils  of 
bitter  almonds,  turpentine,  gaultheria,  rosemary  and  amyl  alcohol  are 
also  solvents  of  indigotin.  The  indigotin  from  violet  uriue  is  likewise 
soluble  in  oils  of  anise,  bitter  almonds,  and  gaultheria,  forming  violet 
solutions,  but  the  indigotin  from  the  two  sources  appears  to  differ 
when  boiled  with  anise  or  oil  of  winter  green;  the  indigotin  from 
indigo  is  unaffected  to  any  appreciable  extent,  but  the  indigotin  from 
ui'ine  is  decolorised.  W.  R.   D. 

A  Urinary  Pigment.  By  P.  Pl(5sz  {Zeit.  Physiol  Chem.,  8, 
85 — 94). — When  urine  is  boiled  for  some  time  with  hydrochloric 
acid,  a  complete  change  occurs  in  the  colour,  indigo  frequently 
separating  out  after  20  minutes.  On  shaking  the  coloured  urine  with 
ether,  a  red  colouring  matter  is  obtained  (mixed  with  small  quantities 
of  benzoic  acid  and  urobilin),  to  which  the  author  has  given  the  name 
of  urorubin.  To  purify  this  colouring  matter,  the  residue,  after 
distilling  off  the  ether,  is  washed  several  times  with  hot  water  to 
remove  benzoic  acid  and  some  yellow  colouring  substances  (urobilin, 
&c.).  The  residue  is  again  dissolved  in  ether,  and  shaken  with  weak 
soda-ley  to  remove  the  last  traces  of  urobilin.  By  very  careful 
evaporation  of  the  ethereal  or  alcoholic  solution,  urorubin  can  be 
obtained  in  crystalline  plates;  it  is  insoluble  in  water,  so]ul)le  in 
alcohol,  chloroform,  and  especially  in  ether,  imparting  to  the  solutions 
a  garnet  colour. 

Strong  hydrochloric  and  sulphuric  acids  slowly  dissolve  and   de- 
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colorlse  it,  nitric  acid  and  alkalis  more  rapidly.  Urorubin  probably 
owes  its  origin,  like  indican,  to  sepsis  in  the  intestine.  It  is  formed 
both  in  acid  and  alkaline  urine. 

The  urine  thoroughly  exhausted  with  ether  is  still  of  a  dark  colour ; 
this  can  be  completely  removed  by  exhausting  with  amylic  alcohol. 
The  colouring  matter  obtained  by  evaporating  this  alcoholic  solution 
is  identical  with  Heller's  urrhodiue  and  Thudichum's  uromelanin. 
From  a  day's  urine,  the  author  obtained  5 — G  grams  ui-omelanin. 

J.  P.  L. 

Chemical  Constituents  of  the  Thyroid  Gland  of  Men  and 
Oxen.  By  N.  A.  Bubnow  {Zelt.  PInj.^loI.  Chem.,  8,  1—47).— The 
first  30  pages  contain  a  complete  resume  of  the  previous  literature 
on  the  subject. 

The  author  makes  extracts  of  the  fresh  gland  (freed  from  fat,  &c.), 
with  water,  10  per  cent.  NaCl  solution,  and  O'l  per  cent.  KHO 
solution,  and  gives  in  full  their  general  reactions.  From  a  v/atery 
extract,  he  obtained  xanthine,  hypoxanthine,  and  lactic  acid,  but  no 
guanine.  He  has  also  analysed  the  soluble  proteids  which  he 
obtained  by  precipitating  with  acetic  acid  and  purified  by  washing 
with  distilled  water,  alcohol,  and  ether;  the  general  result  is  that 
whether  human  or  ox  gland  be  taken  the  composition  of  the  prote'id 
is  identical  :  the  proteid  obtained  from  the  10  per  cent.  NaCl  extract 
and  OT  per  cent.  KHO  extract  was  higher  in  carbon  but  lower  in 
nitrogen  than  that  obtained  from  an  exti'act  of  OT  per  cent.  KHO 
after  long  digestion.  J.  P.  L. 

Composition  of  a  Pathological  Liquid.  By  J.  Regnauld  and 
ViLLEJEAN  (/.  Pharm.  [-5],  7,  201 — 209). — This  paper  contains 
a  physiological  and  chemical  description  of  a  liquid  obtained 
from  an  inguino-abdominal  tumour.  The  following  is  an  abstract  of 
the  more  important  chemical  features  of  the  liquid.  The  total 
quantity  obtained  was  about  260  grams ;  it  had  an  oily  consistence, 
an  amber  colour,  and  contained  suspended  particles.  By  filtration,  a 
perfectly  clear  alkaline  liquid  was  obtained  which  had  a  sp.  gr. 
of  1'038  at  13°.  When  this  liquid  was  merely  mixed  with  water 
coagulation  occurred,  and  the  mixture  became  nearly  solid.  By 
agitating  with  water  the  mixture  again  became  clear,  with  the 
exception  of  a  few  flocks  that  still  remained  insoluble.  When  micro- 
scopically examined,  the  coagulum  appeared  to  be  identical  with  the 
fibrin  of  blood  and  of  lymph.  The  flocks  which  remained  after 
agitation  with  water,  when  similarly  examined,  appeared  to  be 
identical  with  the  fibrin  of  plasma.  The  following  table  represents 
the  resu.lts  of  a  chemical  analysis  of  the  liquid.     100  grams  contained  : 

Water    87-612 

Fibrin    1-800 

Metalbumin 6-240 

Serin 2-460 

Mucin    none 

Peptones,  &c 0-993 

Chlorides  (K  and  Na) 0-542 
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Carbonates,  sulphates,  and  plios-1 

phates   of  alkalis  and  alkaline  >   0'293 

earths J 

W.  R.  D. 

Physiological  Action  of  Borax.  By  F.  Vigier  (/.  Fharm. 
[5],  7,  301— 310).— From  experiments  on  dogs  and  men,  the  author 
concludes  that  borax  has  no  injurious  physiological  action  even 
when  given  in  large  doses.  Thus  3-5  grams  of  borax  were  taken  on 
an  empty  stomach ;  salivation  became  rather  more  copious,  and  the 
saliva  was  found  to  be  more  than  normally  alkaline,  the  appetite  was 
increased.  With  dogs,  a  solution  of  borax  was  injected  in  the  veins, 
doses  of  1"25  gram  in  5  c.c.  of  water  being  given  at  intervals  of  half 
an  hour  until  5  grams  had  been  given.  Borax  was  subsequently 
found  in  the  saliva  as  well  as  in  the  urine,  in  fact  it  appears  to  be 
slowly  eliminated  from  the  system  by  the  latter  excretion.  In  order 
to  detect  the  borax  in  these  cases,  large  quantities  of  the  urine  and 
saliva  were  evaporated,  and  after  acidifying  with  hydrochloric  acid 
the  flame  spectrum  of  the  liquid  was  examined.  The  ordinary  tests 
for  borates  are  not  sufficiently  delicate,  and  the  usual  flame  reaction  fr.r 
boric  acid  is  masked  by  the  presence  of  organic  matter  and  sodium 
salts.  W.  R.  D. 

Transformation  of  Nitriles  in  the  Organism.  By  P.  Giacosa 
{Zeit.  Pliysiol.  C'hem.,  8,  95 — 113). — Benzonitrile  enclosed  in 
gelatine  capsules  and  given  with  food  to  a  dog,  is  eliminated  partly 
by  the  lungs,  faeces,  and  urine.  The  odour  of  benzonitrile  in  the 
respired  air  was  veiy  persistent,  lasting  six  days  after  a  dose  of  2'4 
grams.  It  acts  as  a  poison,  producing  convulsions,  has  a  local  action 
on  the  mucous  membi-ane  of  the  stomach,  sometimes  producing  large 
ulcers.  In  large  doses,  it  paralyses  respiration  and  death  ensues. 
Neither  benzoic,  hippuric,  nor  any  hydroxy-acids  were  found  in  the 
urine.  The  ratio  between  the  mineral  and  combined  acids  is  consider- 
ably altered ;  before  the  experiment,  the  ratio  was  nine  of  mineral  to 

A        9  A      0'120 

one   of    combined,  ____-_;  after, —— = — - — -  the  total  quantity    of 
B        1  E         1     ■  ^  *' 

sulphates  too  was  diminished  ;    before  the  experiment,  it  was  about 

0"390  gram  per  day,  after,  0*117  gram. 

Phenylacetonitrile  acts  as  a  very  violent  poison,  does  not  give 
rise  to  any  odour  either  in  the  expired  air  or  urine,  the  urine  is 
strongly  acid,  sometimes  contains  albumin,  and  so  rich  in  urates  and 
uric  acid  as  to  have  a  creamy  consistency.  Phenacetaric  acid  was 
obtained  from  the  urine,  which  differs  from  E.  and  H.  Salkowski's 
acid  obtained  from  phenylacetic  acid  in  having  a  higher  melting 
point  (Salkowski's  143°,  Giacosa's  185 — 186°).  Acetonitrile  is  the 
least  poisonous ;  when  given  to  a  dog,  part  is  excreted  as  acetic  acid  ; 
after  a  dose  of  4  grams,  025  gram  of  acetic  acid  Avas  found  in  the 
urine. 

Propionitrile  produces  violent  vomiting  and  is  very  poisonous  ;  part 
is  eliminated  unchanged  by  the  lungs,  and  about  one-tenth  as  pro- 
pionic acid  in  the  urine. 

VOL.  XLYI.  4   C 
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During  the  wliole  period  the  animals  were  under  the  influence  of 
the  nitriles,  the  author  obsei"ved  in  every  case  (even  when  the  urine 
was  very  acid)  crystals  of  ammonium  magnesium  phosphate  in  large 
quantities ;  as  they  appear  normally  only  in  alkaline  urine,  it  is 
probable  the  acid  in  the  urine  after  feeding  with  acetouitrile  is  not 
acetic.     The  author  intends  to  further  investigate  this. 

J.  P.  L. 

Fate  of  Iodoform  and  Chloroform  in  the  Organism.    By 

A.  Zeller  (Zeif.  Physiol.  Chem.,  8,  70 — 78).— The  author  has  pre- 
viously shown  that  iodoform,  when  applied  to  the  abdominal  cavity,  may 
produce  fatal  results;  as  excretion  is  much  slower  than  absorption, 
a  consequent  retention  of  iodine  occurs  in  the  blood  and  tissues. 
According  to  Hligyes,  the  absorption  is  due  to  the  decomposition 
of  the  iodoform  and  formation  of  a  compound  of  iodine  and  albumin. 
The  author's  experiments  support  this  view.  300  grams  of  an  albu- 
min solution  containing  2'51  grams  of  iodine  were  given  to  a  dog; 
the  excretion  of  iodine  lasted  nine  days,  1-626  gram  being  accounted 
for ;  only  a  very  small  part  passes  through  unchanged  in  the  faeces. 

When  chloroform  is  used  as  an  anaesthetic,  part  is  found  after  a 
few  hours  in  the  urine.  Nothnagel  found,  after  subcutaneous  injec- 
tion, bile  pigments  present.  Kappeler,  on  the  other  hand,  could  not 
find  any  in  25  different  cases.  The  present  paper  chiefly  relates  to 
the  amount  of  chloroform  eliminated  as  chloride  in  the  urine.  A 
dog  fed  on  500  grams  meat  daily  was  given  in  the  first  experiment 
7  grams,  in  a  second  9  grams  chloroform,  enclosed  in  capsules.  The 
increase  of  chlorides  in  the  first  case  lasted  four  days ;  in  the  second 
eight  days.  In  the  second  experiment  the  increase  amounted  to 
5' 71  grams  CI,  corresponding  with  6"41  grams  chloroform;  con- 
sequently about  one-third  is  exhaled  by  the  lungs.  J.  P.  L. 
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Schizomycetic  Fermentation.  Part  IX.  By  A.  Fitz  (Ber.,  17, 
1189 — 1196). — In  addition  to  Pasteur's  butyric  acid  ferment  and  the 
micrococcus  pre\"iously  described  by  the  author,  a  third  variety  of 
schizomycetes  exists,  which  ferments  calcium  lactate  to  butyric  acid. 
It  is  cylindrical  in  form,  its  dimensions  being  0'7- — 1  micromm.  broad 
and  1'8 — 2"4  long  ;  cultivation  in  a  vacuum  diminishes  the  length, 
whilst  the  presence  of  free  acid  increases  the  dimensions  to  1*5  micromm. 
in  breadth,  and  to  7 — 8  in  length.  Not  only  the  developed  ferment 
but  also  its  germs  are  destroyed  by  exposure  to  a  temperature  of 
58°.  The  following  substances  undergo  fermentation  when  brought 
in  contact  with  this  variety  of  schizomycetes  ;  grape-sugar,  cane- 
sugar,  milk-sugar,  mannitol,  calcium  lactate,  malate,  tartrate,  and 
citrate,  and  also  glycerol  and  calcium  glycerate  with  difficulty.   Ery- 
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throl,  dulcitol,  and  quercitol  are  not  fermented  by  it.  In  the  fermenta- 
tion of  calcium  lactate,  not  only  butyric  but  also  propionic  acid  are 
produced  ;  calcium  tartrate  on  the  other  hand  yields  succinic  and 
acetic  acids. 

The  author  denies  the  statement  made  by  Hueppe,  Koch,  GafPky 
and  Loffler,  that  liquids  heated  in  a  steam  chamber  acquire  the 
temperature  of  the  surrounding  vapour  but  very  slowly.  He  also 
reiterates  his  statement  which  has  been  denied  by  Duclaux  that 
Mucor  racemosus  inverts  cane-sugar.  \V.  C.  W. 

Butyric  Fermentation  excited  by  Garden-soil.  By  P.  P. 
Deherain  and  L.  Maqcexxe  {Ann.  Agronomiques,  10,  5 — 9). — The 
authors  have  continued  their  inquiry  into  the  products  formed  durino- 
the  fermentation  of  solutions  of  sugar  by  soil  bacteria.  By  employino* 
30  litres  of  water,  1  kilo,  each  of  sugar  and  chalk,  and  1  kilo,  of  soil, 
and  keeping  the  temperature  at  35°,  a  very  energetic  fermentation 
was  produced,  a  large  quantity  of  gas  evolved  (consisting  of  hydrogen 
with  a  little  carbonic  anhydride),  and  in  a  month  the  sugar  had 
entirely  disappeared,  and  the  liquid  was  acid.  The  organism  pro- 
ducing these  changes  was  a  very  active  elongated  bacillus,  coloured 
blue  by  iodine,  and  resembling  Bacillus  amylobacter.  The  volatile 
products  obtained  by  distilling  20  litres  of  the  liquid  consisted  of 
about  10  c.c.  ethyl  alcohol,  4  or  5  c.c.  amyl  alcohol,  and  a  small  quan- 
tity of  other  alcohols  boiling  above  140°.  The  lime  salts  produced  by 
the  fermentation  were  converted  into  ethyl  salts  by  distillation  with 
sulphuric  acid  and  alcohol,  and  furnished  about  100  c.c.  acetic  ether 
(distilling  70—79°),  25  c.c.  of  an  ether  boiling  95—102°,  and  fur- 
nishing an  acid  which  was  probably  propionic  acid,  and  100  c.c.  of 
butyric  ether  distilling  over  between  115  and  122°.  The  total  acids  in 
the  fermented  liquid  were  estimated  as  equivalent  to  247  grsjms  sul- 
phuric acid,  corresponding  with  450  grams  of  a  mixture  of  equal  parts 
of  acetic  and  butyric  acids.  About  half  the  sugar  employed  was  thus 
converted  into  these  acids.  It  is  possible  that  the  alcohols  formed  were 
due  to  the  coexistence  of  the  alcoholic  fermentation  with  the  butyric. 
The  butyric  bacillus  of  Fitz  (Bull.  Sue.  Chim.,  38,  584)  furnishes  no 
acetic  acid,  and  the  author  considers  the  bacilli  acting  in  the  two  cases 
to  be  different.  J.  M.  H.  M. 

Development  of  Starch-transforming  Ferments  in  the  Cells 
of  the  Higher  Plants.  By  W.  Detmer  {Ann.  Agroyiomiques,  10, 
45 — 40  ;  from  Botan.  Zeituag,  1883,  601). — Ungerminated  grains  of 
wheat  contain  a  little  diastatic  ferment,  the  quantity  of  which  raj)i(lly 
increases  when  the  grains  germinate  in  presence  of  oxygen.  When 
the  grain,  after  being  soaked  in  boiled  water,  is  placed  in  an  atmo- 
sphere of  hydrogen,  germination  still  takes  place  to  a  small  extent 
by  means  of  intramolecular  respiration ;  but  in  this  case  diastase  is 
not  developed,  even  if  a  little  free  acid  (citric),  which  favours  the 
production  of  diastase,  is  added.  Oxygen,  therefore,  is  necessary  to 
the  formation  of  diastase  in  the  cells  of  the  higher  plants. 

J.  M.  H.  M. 
4  c  2 
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Part  played  by  Vegetable  Acids  in  causing  the  Turgescence 
of  Cells.  By  H.  DE  Vries  (Ann.  Agronomiques,  10,  139 — 141  ;  from 
Bofan.  Zei'tung,  1883,  849). — The  turgescence  of  cells  is  to  a  large 
extent  caused  by  the  osmotic  action  between  the  crystallisable  sub- 
stances contained  in  the  cell  sap  and  the  watery  liquid  by  which  the 
cells  are  surrounded.  The  outward  pressure  thus  produced  is  very 
considerable,  and  has  been  estimated  by  Pfeffer  to  amount  to  as  much 
as  7  atmospheres  in  the  articulation  of  a  bean  leaf  and  13  atmospheres 
in  the  pith  of  a  sunflower  stem.  If  increasing  quantities  of  crys- 
talloids be  added  to  the  water  surrounding  a  living  cell,  the  tur- 
gescence of  the  cell  is  progressively  diminished,  until  finally  the 
tension  of  the  enclosed  protoplasmic  sac  becomes  nil,  and  the  sac  con- 
tracts, loses  water,  and  detaches  itself  from  the  cell-wall.  The  author 
applies  the  term  "plasmolysis"  to  this  phenomenon,  and  has  deter- 
mined the  strength  of  various  solutions  of  crystalloids  required  to 
bring  it  about  in  the  cells  of  different  plants.  With  the  red  beet, 
for  example,  solutions  of  the  following  strengths  are  necessary : — 
Cane-sugar,  27 — 28  per  cent.  ;  magnesium  sulphate,  26 — 28  per  cent.  ; 
sodium  sulphate,  17 — 18  per  cent. ;  sodium  or  potassium  nitrate, 
6 — 7  per  cent.  ;  potassium  chloride,  4 — 5  per  cent.  ;  sodium  chloride, 
3 — 4  per  cent.  The  author  believes  a  considerable  portion  of  the 
turgescence  to  be  produced  by  the  vegetable  acids  and  their  compounds 
with  minei'al  and  organic  bases,  especially  in  the  cells  of  young  tissue. 
He  finds  that  the  salts  of  vegetable  acids  with  inorganic  bases  produce 
21 — 27  per  cent,  of  the  turgescence  in  the  cells  of  the  petioles  of 
Heradeum  puhescens,  30  per  cent,  in  the  summits  of  Carum  cartd, 
35  per  cent,  in  the  cells  of  Belpliinmm  azureum.  Salts  of  vegetable 
acids  with  organic  bases  furnish  11  per  cent,  of  the  turgescence  in 
monkshood,  16  per  cent,  in  young  petioles  of  Rheum  hijhridum,  19  per 
cent,  in  the  epicotyledonous  internode  of  a  young  haricot.  The  effect 
of  free  oxalic  acid  is  shown  in  the  following  table : — 

Per  cent,  of  total  turgescence. 


Free  oxalic  acid 

Potassium  hydrogen  oxalate    . . 
Calcium  and  magnesium  oxalates 

37-5  62-3  47-6 

A  molecule  of  glucose,  by  furnishing  3  mols.  of  oxalic  acid,  tnples 
its  power  of  causing  turgescence ;  when  converted  into  malic  acid, 
the  augmentation  is  a  half  less.  Grlucose  is  the  commonest  and  most 
important  of  the  soluble  matters  causing  turgescence,  contributing 
for  example  50 — 60  per  cent,  of  the  total  effect  in  young  petioles  of 
Heradeum  spondyllum,  and  80  per  cent,  in  petioles  of  the  rose.  In- 
oro^anic  salts  do  not  occur  in  large  quantities  in  young  tissues,  but 
certain  plants  accumulate  them,  e.g.,  in  the  summits  of  the  artichoke, 
potassium  nitrate  produces  40  per  cent,  of  the  turgescence,  and  in  the 
young  petioles  of   Gunnera  scabra  potassium  chloride  produces  52 — 


r 

■\ 

Rheum 

Rlieum 

Begoni 

officinale. 

hjbridum. 

rex. 

16 

42 

29-2 

18 

17-7 

14-2 

3-5 

2-6 

4-2 
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'BG  per  cent.  Potassium,  on  combining  with  an  acid,  increases  the 
force  of  turgescence,  whilst  lime  does  not.  A  molecule  of  potassium 
malate,  for  example,  has  twice  the  osmotic  force  of  malic  acid  or  of 
calcium  malate.  Hence  the  accumulation  of  potassium  salts  in  youno- 
tissues  which  have  most  need  of  turgescence,  and  their  gradual  re- 
placement by  calcium  salts  as  the  tissues  grow  older. 

J.  M.  H.  M. 

Attraction  between  Soluble  Substances  in  Dilute  Solu- 
tions and  Water.  By  H.  de  Veies  (Ami,.  A(/ronomiques,  10,  141 — 
148). — The  author  measures  the  attraction  of  a  dissolved  substauce 
for  water  by  the  power  which  its  solution  possesses  of  removing 
water  from  the  protoplasmic  contents  of  vegetable  cells.  The  degree 
of  concentration  necessary  to  produce  "  plasmolysis"  or  the  contrac- 
tion and  separation  of  the  cell-contents  from  the  cell-wall  may  be 
observed,  or  the  following  method  may  be  adopted  : — When  the  apex 
of  a  growing  shoot  is  divided  by  longitudinal  cuts  into  four  fila- 
ments, these  filaments  become  curved  outwards  by  the  tension  of 
their  component  cells.  If  the  curved  ends  be  immersed  in  pure 
water,  the  curvature  increases  ;  in  strong  solutions  of  soluble  sub- 
stances it  is  lessened  ;  and  in  solutions  of  a  certain  sti'ength  no  alte- 
ration of  the  curve  is  produced.  Solutions  of  various  substances  of 
such  strength  as  to  behave  in  the  manner  last  mentioned  are  called 
isotonic,  and  the  strength  of  the  solution  is  inversely  proportional  to 
the  attraction  of  the  dissolved  substances  for  water.  Isotonic  cofffi,- 
cients  express  the  affinity  for  water  of  1  mol.  of  various  substances, 
that  of  a  i  mol.  of  oxalic  acid  being  taken  as  unity  : — 

Cane-sugar    1'9  Potassium  or  sodium  nitrate, 

Inverted  sugar 1*9              potassium,  sodium,  or  am- 

Malic  acid 2"0             monium    chloride,    potas- 

Tartaric  acid 2'0             slum   acetate,  monopotas- 

Citric  acid 2"0             slum  citrate 39 


Tripotassium  citrate .      5*0         Magnesium  malate I'9 

„  sulphate    20 

Potassium  oxalate  or  sulphate 3'0 

,,  phosphate  or  tartrate 4"0 

,,  malate  or  dipotassium  nitrate.      4' I 

Magnesium  citrate 3'9 

,,  chloride 4"3 

Calcium  chloride 43 

Organic  sub.stances  have  thus  a  coefficient  of  2 ;  alkaline  salts  with 
1  atom  of  metal,  3  ;  with  2  atoms  of  metal,  4 ;  with  3  atoms  of 
metal,  5 ;  salts  of  the  alkaline  earths  derived  from  1  mol.  of  acid,  2 ; 
from  2  mols.  of  acid,  4.  The  isotonic  coefficient  of  a  salt  is  the  sum 
of  the  coefficients  of  its  acid  and  base,  these  being — acids,  2  ;  alkali 
metals,  1 ;  metals  of  the  alkaline  earths,  0.  J.  M.  H.  M. 
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Methods  of  Studying  the  Influence  of  Light  on  the  Respira- 
tion of  Plants.  By  G-.  Bornier  and  L.  Mangin  (Ann.  Agronomiqiies, 
10,  40—41  ;  from  Bull.  Soc.  Bot.  de  France,  30,  235).— The  authors 
have  verified  the  conclusion  arrived  at  by  a  different  method,  that 
light  retards  respiration,  by  actually  measuring-  by  means  of 
standard  baryta-water  the  carbonic  anhydride  produced  in  a  given 
time  by  plants  destitute  of  chlorophyll.  J.  M.  H.  M. 

Influence  of  Light  on  the  Disengagement  of  Oxygen  by 
Plants.  By  J.  Reixke  (Ann.  Agronomiques,  10,  38 — 40,  and  136 — 
137;  from  Botan.  Zeitnng,  1883,  Nos.  42,  43,  44).— The  author 
describes  the  means  adopted  by  him  to  measure  the  oxygen  disengaged 
by  leaves  in  presence  of  light  of  varying  intensity,  by  counting  the 
bubbles  of  gas  which  escape  from  a  given  leaf  surface  of  an  aquatic 
plant  in  measured  intervals  of  time.  Elodea,  having  very  thin  leaves, 
is  especially  suitable.  The  light  of  the  sun  is  reflected  from  a  helio- 
stat  through  a  convex  lens  into  a  darkened  chamber.  The  intensity 
of  light  to  which  the  leaf  is  subjected  then  varies  according  to  its 
position  in  the  double  cone  of  rays  formed  by  the  lens.  Working  in 
this  way  the  author  finds  that  the  disengagement  of  oxygen  attains 
its  maximum  with  light  of  normal  intensity  (i.e.,  at  twice  the  focal 
distance  of  the  lens,  where  the  diameter  of  the  cone  of  rays  is  the 
same  as  that  of  the  lens),  that  it  diminishes  rapidly,  with  intensities 
of  \,  \,  -^^  ;  but  on  the  other  hand  remains  almost  constant  when  the 
intensity  is  2,  4,  and  8  times  the  normal. 

The  author  has  adopted  his  method  of  counting  the  number  of 
bubbles  of  gas  escaping  from  a  given  leaf  surface  of  an  aquatic 
plant  (Elodea)  in  a  given  time  to  the  study  of  the  influence  of 
light  of  different  colours  on  the  disengagement  of  oxygen  by 
plants.  The  same  apparatus  was  employed  as  that  previously 
described  with  the  interposition  of  a  prism  of  known  dispersive 
power  adjusted  for  the  minimum  angle  of  deviation,  in  the  path  of 
the  conical  beam.  The  spectrum  was  received  on  a  screen,  composed 
of  two  vertical  plates  of  wood,  adjustable  at  any  distance  from  each 
other.  The  band  of  coloured  light  passing  between  the  wooden 
uprights  was  concentrated  on  the  leaf  by  a  lens,  the  distance 
between  the  uprights  being  so  adjusted  for  each  colour  as  to  obtain 
an  equal  luminous  concentration  (i.e.,  an  equal  number  of  wave- 
lengths) in  all  cases.  The  maximum  disengagement  of  oxygen  corre- 
sponds with  the  maximum  absorption  of  chlorophyll,  and  is  situated 
in  the  red,  not  far  from  the  line  B  ;  the  curve  descends  rapidly  towards 
the  ultra-red,  more  slowly  towards  the  ultra-violet,  but,  contrary  to 
the  experiments  of  Engelmann,  there  is  no  augmentation  in  the  dis- 
engagement of  oxygen,  corresponding  with  the  absorption-band  com- 
mencing between  the  lines  h  and  F,  and  extending  over  the  whole 
of  the  right  side  of  the  spectrum.  J.  M.  H.  M. 

Structure  and  Functions  of  the  Epidermic  System  of  Plants. 
By  Westermayer  (A^in.  Agronomique'^,  10,  37 — 38). — In  this  paper, 
the  author  insists  on  the  importance  of  the  epidermic  layers  of  cells 
as  reservoirs  of  water.     Sometimes  these  cells  contain  more  water  than 
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all  the  other  tissues  of  the  plant  too^ether,  and  in  some  cases  the  cell- 
walls  are  arranged  in  folds  like  a  Venetian  blind,  so  that  the  volume 
is  subject  to  much  variation.  The  same  role  is  played  by  the  cells  of 
the  hypodermis,  also  destitute  of  chlorophyll,  but,  unlike  the  epider- 
mic cells,  originatino'  from  the  periblem.  When  a  leaf  fades,  these 
expansible  cells  of  the  epidermis  and  hypodermis  are  the  first  to  give 
up  their  water,  at  the  same  time  contracting  in  volume.  The  water 
of  the  epidermic  cells  absorbs  the  obscure  heat  of  the  sun's  rays,  and 
in  Deherain's  experiments  on  the  action  of  the  electi-ic  light  on  vege- 
tation these  cells  were  the  only  ones  injuriously  affected  (blackened). 

J.  M.  H.  M. 

Contributions  to  the  Doctrine  of  Thermic  Constants  in 
Plants.  By  Staub  (Aim.  Ayroiiomiques,  10,  42^43;  from  Botan. 
Jahrh.,  3,  131). — The  thermal  constant  of  a  plant,  according  to 
Oettinger,  is  the  sum  of  the  mean  temperatures  of  the  days  of  active 
vegetation  from  the  commencement  of  growth  to  some  definite  phase 
in  the  plant's  life,  minus  a  certain  initial  temperature  (seuil),  different 
for  different  species,  and  determined  by  comparing  the  observations 
of  successive  years.  The  author  objects  to  this,  that  the  development 
of  a  plant  depends  not  only  on  the  aggregate  quantity  of  heat  which 
it  receives,  but  above  all  on  the  temperature  during  growth,  which 
cannot  be  expressed  by  adding  together  thermometric  measurements. 

J.  M.  H.  M. 

Means  of  Protecting  Plants  against  Frost.  By  H.  R.  Goppert 
(Ann.  Agronomiqves,  10,  41 — 42). — Sachs  maintains  that  plants,  bulbs, 
and  roots  are  killed,  not  by  being  frozen,  but  by  too  sudden  and  rapid 
thawing.  The  author,  on  the  other  hand,  by  submitting  narcissus, 
tulip,  and  hyacinth  bulbs  and  potatoes  to  a  temperature  of  1"4°  below 
zero,  and  then  dividing  them  into  two  lots,  one  being  suddenly  cooled 
to  —8°,  and  the  other  plunged  in  water  of  1°,  found  that  the  tem- 
perature of  —8°  killed  all  the  bulbs,  whether  the  subsequent  thaw- 
ing was  slow  or  rapid,  but  that  none  of  the  bulbs  cooled  to  —  l'^" 
suffered  any  damage,  the  potatoes  only  being  frozen.  By  experiment- 
ing with  the  flowers  of  the  exotic  orchids  Pa  jus  and  Calanthe, 
which  become  blue  by  development  of  indigo  as  soon  as  they  die,  he 
also  shows  that  death  occurs  when  the  flowers  are  frozen,  and  conse- 
quently that  no  amount  of  care  bestowed  on  the  thawing  of  frozen 
plants  is  of  any  avail  if  the  frost  has  been  sufficiently  severe.  The 
buds  of  some  ligneous  plants  were  found  to  stand  freezing  at  —16  to 
—20°,  and  subsequent  thawing  at  25°  without  damage. 

J.  M.  IT.  M. 

Contents  of  the  Cribriform  Vessels  of "  Cucurbita  Pepo." 
By  E.  Zacharias  (Ann.  Agronomiqucs,  10,  138—139;  from  Jhfan. 
Zeitvng,  1884,  65 — 73).— When  a  pumpkin  is  cut  across,  there  exudes 
from  each  bundle  of  vessels  a  drop  of  lif[uid  having  an  alkaline 
reaction  ;  after  a  few  hours  the  drop  solidifies  into  an  elastic  mass. 
The  author  has  collected  a  sufficient  number  of  drops  in  a  watch- 
glass  to  recognise  the  presence  of  an  albuminoid  similar  to  fibrin, 
dextrin,  potassium  phosphate,  magnesium  salts,  nitrites,  and  nitrates. 
The  alkaline   reaction   is   ascribed   to    potassium    phosphate.      The 
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albuminoid  is  deposited,  on  standing,  in  the  form  of  mucilaginons 
threads,  the  separation  of  which,  is  prevented  by  0"2  per  cent,  hydro- 
chloric acid,  and  by  very  dilute  potash,  but  not  by  10  per  cent,  sodium 
sulphate  solution.  Strong  potash  causes  an  immediate  precipitate  of 
white  flocks,  soluble  in  excess  of  water.  Alcohol  transforms  the 
mucilage  into  a  hard  white  opaque  mass,  coloured  yellow  by  nitric 
acid.  Copper  sulphate  and  potash  give  a  violet  solution  ;  ferrocyanide 
of  potassium  and  ferric  chloride  both  colour  the  mucilage  deep  blue. 
The  mucilage  is  soluble  in  gastric  juice  and  very  dilute  potash  ;  strong 
potash  hardens  it  and  renders  it  opaque  ;  0"2  per  cent,  hydrochloric 
acid  and  10  per  cent,  soda  cause  it  to  swell  without  dissolving ; 
sodium  chloride  is  without  action.  J.  M.  H.  M. 

Mascate  Pea.  By  A.  Riche  and  A.  Remont  (/.  Pharm.  Chivi. 
[5],  7,  29 — 32). — The  seed  commonly  known  as  the  mascate  pea  is 
yielded  by  a  plant  largely  found  in  Brazil,  belonging  to  the  genus 
CarMvalia,  of  the  natural  order  Papilionacece.  It  was  believed  that 
the  seeds,  which  are  about  the  size  of  small  kidney  beans,  could  be 
used  as  a  substitute  for  coffee.  A  chemical  examination  by  the  author 
negatived  the  supposition,  for  they  were  found  to  contain  no  caffeine. 
Experiments  were  then  made  with  the  roasted  seeds  to  discover 
whether  they  could  be  used  in  the  place  of  cliicory  or  other  roasted 
beans,  for  mixing  with  coffee.  These  experiments  indicated  that  the 
canavalia  seeds  after  roasting  contain  less  matter  soluble  in  water 
than  chicory,  roasted  acorns,  or  barley,  and  that  the  aqueous  solution 
has  much  less  colouring  power,  but  contains  more  nitrogenous  matter, 
than  the  aqueous  solutions  of  the  other  substances.  The  authors 
consider  that  as  these  seeds  are  comparatively  rich  in  albuminoids 
(o — 6  per  cent.),  their  use  for  mixing  with  coffee  should  be  encou- 
raged. W.  R.  D. 

Results  obtained  from  Experimental  Plots  at  Grignon  in 
1883.  By  P.  P.  Deherain,  Boreau,  and  Marchal  (Ann.  Agronomiques, 
10,  97 — 112). — The  season  of  1883  was  characterised  by  great  equality 
of  temperature  and  a  large  and  pretty  equally  distributed  rainfall. 
The  hot  weather  of  June  was  favourable  to  the  ripening  of  wheat,  and 
the  crop  would  have  been  generally  good  but  for  the  extremely  wet 
autumn  of  1882,  which  hindered  sowing.  Oats  everywhere  yielded 
unusually  large  crops,  and  the  grass  and  forage  crops  were  extremely 
abundant,  being  favoured  by  a  warm  moist  summer.  The  hot  and 
dry  August  exercised  a  favourable  influence  on  the  quality  of  the 
sugar-beet  crop  and  its  richness  in  sugar,  but  the  warm  and  mild 
September  which  followed  produced  some  amount  of  deterioration. 
The  disposition  of  the  plots  in  the  ninth  year  of  experiment  (1883) 
was  altered,  so  as  to  include  experiments  on  rotations,  on  applications 
of  the  manures  which  the  eight  preceding  years  have  shown  to  be 
most  suitable  to  the  soil,  and  on  laying  down  land  with  permanent 
pasture. 

Wheat. — The  same  plots  carried  this  crop  for  the  fourth  successive 
year  (1883),  and  none  of  them  had  received  any  manure  since  1881 
at  latest,   the  purpose  being   to  ascertain   the  unexhausted  effect  of 
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manures  previously  applied.  In  May,  1883,  however,  the  plant 
appeared  so  poor  over  all  the  plots  that  it  was  considered  advisal)le 
to  top-dress  half  of  them  with  nitrate  of  soda,  but  this  application, 
made  so  late  in  the  season,  produced  no  beneficial  result.  The  influ- 
ence of  the  manures  applied  in  previous  years,  although  much  lessened, 
is  still  sensible,  the  continuously  unnianured  plot  producini^  only 
14'6  hectolitres  of  grain  per  hectare,  whilst  the  average  yield  of  all 
the  plots  was  I7'5  hectolitres.  Farmyard  manure  ploughed  in  (1875 — 
1879)  continues  to  show  much  better  results  than  when  spread  on  the 
surface.  Nitrate  of  soda,  four  years  after  application,  still  exerts  an 
appreciable  influence  on  the  yield.  Sulphate  of  ammonia  still  re- 
mains inferior  to  nitrate  of  soda,  and  Plot  32,  which  received  a  very 
heavy  di-essing  (12U0  kilos.)  of  sulphate  of  ammonia  for  three  years 
(1875 — 1878)  has  not  yet  recovered  the  injury  it  received,  and  gives 
the  worst  yield  of  any  plot  save  continuously  unmanured  ones.  The 
decreasing  effect  of  the  residues  of  previous  manuring  is  shown  in 
the  following  table,  which  gives  the  yield  of  grain  in  quintals  per 
hectare  for  each  year  since  the  application  of  manure  was  discou- 
tinued. 


Uumanured    

Farmyard  manure  ploughed  in 
,,  „        spread  .... 

Nitrate  of  soda 

Sulphate  of  ammonia    

Blood  manure  (Souffrice's)  . .  . 
Leather  manure  (Coignet's)  . 
Mean  of  all  the  plots 


1880. 

1881. 

1882. 

1883. 

25-00 

16-40 

21-90 

11-70 

34-06 

23-92 

23-44 

17-42 

27-00 

16-00 

20  00 

15-00 

27-75 

21-00 

21  50 

14-00 

23-30 

18-60 

20-00 

13-50 

34-00 

21-00 

23-00 

14-00 

26-00 

23-20 

20-00 

13-00 

28-53 

21-00 

21-07 

14  07 

Mean. 
1880-83. 


18-75 

24-71 

19-50 

21  06 

19-95 

23-15 

20-5 

21-1 


The  percentage  of  nitrogen  found  in  1883  in  three  plots  was  0"1G9, 
identical  with  the  figure  obtained  in  1881  ;  the  authors  attribute  this 
conservation  of  nitrogen  to  the  free  growth  of  weeds,  which  are  very 
difficult  to  keep  down  when  so  many  corn  crops  arc  taken  in  suc- 
cession. 

Outs,  after  having  been  grown  for  eight  successive  years  on  the 
same  plots,  were  in  1883  transferred  to  plots  some  of  which  had  grown 
green  maize  for  the  seven  preceding  years,  and  the  rest  for  six  years 
with  beet  in  1882.  On  all  these  plots,  very  fine  crops  of  oats  were  ob- 
tained, the  continuously  unmanured  plot  yielding  5r2  hectolitres  of 
grain  per  hectare,  the  highest  yield  being  80  hectolitres  from  a  plot 
which  received  heavy  dressings  of  farmyard  manure  in  1875 — 1882. 
but  nothing  in  1883.  On  the  soil  of  Grignon,  no  mixture  of  artificia 
manures  gives  such  heavy  crops  as  fai-myard  manure.  Com])arinj.' 
the  heavy  crop  of  oats  obtained  in  1883  (even  on  the  unmanurec 
plot)  with  the  poor  yield  of  1882,  and  with  the  wretched  crojjs  of 
wheat  of  1883,  the  authors  conclude  that  the  chief  reason  for  the 
striking  improvement  in  the  yield  of  oats  is  the  fact  that  they  have 
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this  time  followed  the  maize  crop  instead  of  being  grown  again  con- 
secutively, thus  allowing  of  a  thorough  cleaning  of  the  land. 

Beet  iu  1883  was  grown  upon  the  plots  which  carried  oats  since 
1875.  The  best  results  were  obtained  by  farmyard  manure  with  the 
addition  of  nitrate  of  soda.  Flesh  manure  (SoufPrice's)  gave  a  slightly 
heavier  crop,  but  the  increase  was  not  equal  to  the  increased  cost  of 
the  manure.  The  greatest  pei'centage  of  sugar  in  the  roots  was  ob- 
tained on  the  continuously  unmanured  plot,  but  the  greatest  total 
weight  of  sugar  per  acre  was  on  the  plot  dressed  with  farmyard  manure 
and  nitrate  of  soda. 

Maize  cut  for  fodder  was  also  transferred  to  the  plots  which  had 
been  in  oats  since  1875.  The  unmanured  plot  yielded  the  very  fair 
crop  of  64,000  kilos,  per  hectare,  whilst  the  plot  which  received  the 
heaviest  dressing  of  farmyard  manure  yielded  92,000  kilos.  The 
effect  of  previous  dressings  of  farmyard  manure  was  very  marked. 
Chloride  of  potassium  produced  a  considerable  increase,  although 
potash  salts  do  not  usually  benetit  other  crops  grown  on  the  soil  of 
Grignon. 

Sainfoin. — The  sainfoin  sown  in  1882  on  the  plots  which  had 
already  carried  it  for  three  years,  yielded  in  1882  a  medium  crop,  ia 
which  sainfoin  predominated  ;  in  1883,  however,  the  sainfoin  was  in 
great  part  replaced  by  adventitious  grasses,  so  that  the  original 
intention  of  keeping  the  plots  under  this  crop  has  been  abandoned, 
and  they  will  go  into  mixed  seeds.  The  heaviest  crops  in  1883  were 
obtained  on  the  plots  which  had  received  sulphate  of  ammonia  or 
nitrate  of  soda  in  pi-evious  years.  J.  M.  H.  M. 

Farmyard  Manure.  By  A.  B.  Griffiths  (Chem.  News,  49,  279^ 
280). — The  author  has  observed  that  the  watery  extract  of  farmyard 
manure  is  a  very  favourable  medium  for  the  production,  multiplica- 
tion, and  sustenance  of  bacteria,  bacilli,  vibrios,  &c.  These  orga- 
nisms, along  with  their  germs,  may  be  completely  destroyed  by  a 
solution  either  of  ferrous  sulphate,  containing  at  least  0'0269  gram 
per  100  grams  of  water,  or  copper  sulphate  (0"0073  per  lOr*),  or  of 
sodium  chloride  (5  per  100).  Moreover,  it  is  shown  that  the  potato 
parasite,  Peronospora  infestans,  can  thrive  in  farmyard  manure,  at 
least  as  regards  the  unlimited  production  of  hyphae  without  any 
further  development.  This,  as  well  as  the  presence  of  seeds  of  weeds 
in  this  manure,  is  urged  as  evidence  against  its  use  on  arable  land. 

D.  A.  L. 

Loss  of  Nitrogen  during  the  Fermentation  of  Manures. 
By  H.  JouLiE  (Compf.  rend.,  98,  1444 — 1445). — During  the  pro- 
longed fermentation  of  manure,  there  is  a  loss  of  nitrogen  which  may 
amount  to  more  than  20  per  cent.,  this  loss  being  due  entirely  to  the 
decomposition  of  the  ammonia  contained  in  the  drainage  from  the 
manure.  A  cei'tain  proportion  of  the  ammonia  combines  with  the  organic 
matter  during  fermentation,  the  amount  thus  fixed  depending  on  the 
relative  proportions  of  organic  matter  and  ammoniacal  nitrogen.  The 
loss  of  ammonia  is  not  affected  by  the  addition  of  calcium  phosphate, 
but  is  largely  increased  by  the  addition  of  calcium  carbonate  or 
sulphate.  C.  H.  B. 
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Action  of  Superphosphates.  By  P.  Wagner  {Bingl.  pohjt.  J., 
252,  303).— The  author  states  that  the  degree  of  fineness  of  a  manure 
is  of  great  importance  in  regard  to  its  action  on  the  soil,  but  the 
assumption  that  the  activity  increases  with  the  degree  of  fineness  is 
en-oneons.  With  an  increase  in  the  amount  of  lime  contained  in  the 
soil,  it  is  best  to  use  finely-divided  superphosphates,  whilst  in  the  case 
of  soils  poor  in  lime  it  is  preferable  to  employ  a  coarser  powder. 

D.  B. 


Analytical  Chemistry. 


Nickel  Alkali-proof  Vessels.  By  W.  Dittmar  (Chem.  News, 
50,  3 — 6). — The  production  of  nickel  is  referred  to  (corap.  this 
vol.,  129),  and  its  use  recommended  for  operations  with  caustic 
alkali-leys.  In  its  resistance  to  the  action  of  alkali-leys,  it  is 
equal  to  platinum,  whilst  for  its  cheapness,  hardness,  density,  and 
lower  conductivity  of  heat,  it  surpasses  silver.  The  latter  quality 
allows  the  operator  to  lay  hold  of  a  dish  containing  boiling  caustic 
potash-ley  with  his  bare  fingers.  Its  density  prevents  the  retention 
of  potash,  as  is  the  case  with  silver,  and  its  hardness  gives  it  perma- 
nence of  form.  Solutions  of  caustic  alkalis  are,  however,  not  abso- 
lutely without  action  on  nickel,  for  the  metal  is  attacked  when  the 
strength  of  the  solutions  reaches  about  60  per  cent,  of  potash  (or 
soda).  The  porosity  of  silver  may  be  diminished  by  alloying  it,  and  a 
very  durable  and  useful  alloy  for  fusions  with  alkalis  has  the  compo- 
sition silver  91,  gold  7,  and  nickel  2  per  cent.  The  author  tlien  pro- 
ceeds to  show  that  the  action  of  fused  alkalis  on  metals  is  due  to  the 
formation  of  peroxides,  which  then  constitute  the  destructive  reagent ; 
since  experiments  prove  that  silver,  the  above  alloy,  platinum,  and 
nickel  are  not  acted  on  in  the  absence  of  air,  and  fusions  with  alkalis 
may  be  conveniently  and  safely  conducted  in  platinum  vessels  in  an 
atmosphere  of  hydrogen  or  nitrogen,  for  which  purpose  an  arrange- 
ment is  described  in  the  paper  :  the  alkalis  then  fuse  quite  steadily,  and 
do  not  boil  up  as  they  do  when  fused  in  air.  All  these  metals  are 
attacked  by  fused  alkalis  in  the  presence  of  air,  silver  least.  Potash 
and  baryta  are  more  energetic  than  soda.  Some  experiments  with 
carefully  prepared  lithium  compounds  show  that  the  carbonate  when 
ignited  in  a  platinum  vessel  in  the  air  attacks  the  metal,  and  is  itself 
in  greater  part  converted  into  peroxide.  When  heated  in  hydrogen 
or  nitrogen,  it  docs  not  attack  the  metal,  but  gradually  loses  carbonic 
anhydride,  and  with  the  former  gas  nearly  pure  lithium  oxide  (Li.O) 
remains  as  an  almost  infusible  solid,  which  does  not  readilj'  combine 
with  water;  with  nitrogen,  part  only  of  the  carbonic  anhydride 
is  driven  off.  A  blowpipe  flame  was  employed  to  finish  the  lithium 
experiments.  D.  A.  L. 
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Dumas'  Nitrogen  Apparatus.  By  M.  Ilixski  (Ber.,  17,  1347 — 
1349). — The  author  describes  a  modification  of  Dumas'  apparatus,  for 
which  he  claims  the  following  advantages  : — 1.  Ease  of  construction 
with  ordinary  apparatus  of  a  laboratory,  and  easy  replacement  of 
damaged  parts.  2.  Absence  of  all  fragile  glass  parts,  and  of  india- 
rubber  tubing  in  contact  with  tlie  caustic  soJa  solution.  3.  Working 
under  a  cunstant  and  very  small  pressure. 

The  apparatus  needed  consists  of  an  ordinary  burette,  a  large  stop- 
pered bottle,  some  glass  tubing  and  a  few  corks ;  but  the  arrange- 
ment of  the  apparatus  cannot  be  clearly  explained  without  the 
drawing.  L.  T.  T. 

Detection  of  Nitrogen  in  Organic  Compounds.  By  C.  Graebe 
(Ber.,  17,  1178). — The  nitrogen  in  diazo-compounds  cannot  be 
detected  by  heating  them  with  metallic  potassium,  as  the  nitrogen 
escapes  before  any  cyanide  is  formed.  W.   C.  W. 

Coloured  Tubes  for  Nesslerising.  By  A.  A.  Brexeman  (Cheni. 
Mews,  49,  281 — 282). — From  numerous  observations,  the  author 
concludes  that  to  obtain  a  satisfactory  standard  of  compai'ison  for 
Nesslei'ising,  the  colonred  medium,  best  of  glass,  must  be  placed  at  or 
near  the  bottom  of  the  testing  tube,  whicb  is  otherwise  made  of 
colourless  glass.  When  used,  it  must  be  filled  up  to  the  mark  with 
clear  water.  Such  tubes  are  made  by  fusing  a  short  piece  of  amber- 
glass  tubing  to  a  longer  piece  of  the  ordinary  colourless  tabing 
used  for  Nessler  tubes  ;  and  when  the  required  tint  has  been  secured 
by  blowing  the  amber  glass,  the  tube  is  closed  and  flattened  at  the 
bottom.  D.  A.  L. 

Standard  Soap  Solution.  By  L.  Garxier  (/.  Pharm.  [5], 
7,  482 — 483). — As  standard  soap  solution  is  liable  to  deposit  a 
precipitate  which  is  not  redissolved  by  heat,  it  is  necessary  to  restan- 
dardise  the  solution  after  filtering.  For  this  purpose,  the  author 
uses  a  standard  solution  of  calcium  chloride  containing  0'25  gram  of 
CaClo  in  one  litre  of  water  or  a  solution  of  barium  nitrate  containing 
0"5878  gram  in  one  litre.  The  strength  of  the  solution  having  been 
ascertained,  the  degrees  of  hardness  of  a  water  can  be  found  by  cal- 
culation in  the  ordinary  way.  W.  R.   D. 

Phenolphthalein  as  Indicator  in  the  Estimation  of  Carbonic 
Anhydride  in  Mixtures  of  Gases.  By  R.  Blockmaxx  (Ber.,  17, 
1017 — 1019). — This  method  of  estimating  the  carbonic  anhydride  in 
air  or  in  mixtures  of  gases  containing  no  other  acids,  depends  on  the 
property  of  free  carbonic  anhydride  to  decolorise  a  solution  of  phe- 
nolphthalein. The  estimation  of  carbonic  anhydride  in  air  may  be 
made  in  a  500  c.c  flask  by  means  of  a  dilute  lime-water  containing  two 
or  three  drops  of  a  solution  of  1  part  of  phenolphthalein  in  1000  parts 
alcohol  (60  per  cent.)  The  test  can  be  made  either  by  adding  this 
solution  slowly  and  agitating  until  decolorisation  takes  place,  or  by 
using  a  fixed  quantity  of  the  alkaline  solution,  and  refilling  the  lla&k 
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with  air  and  agitating    as    often  as  is   necessary  to   decolorise  the 
indicator.     The  second  method  has  been  found  the  better. 

A.  B. 
Separation  of  Iodine  and  Chlorine  in  the  Dry   Way.     By 

J.  Krutwu;  (Bcr.,^  17,  3-il — 343).  —  If  an  intimaio  mixture  of 
potassium  iodide  with  excess  of  potassium  dicliromate  be  rather 
strongly  heated  in  a  crucible,  the  whole  of  the  iodine  is  given  otF  a 
corresponding  amount  of  potassium  chroniate  and  chromic  oxide 
being  left  in  the  crucible.  The  estimation  may  be  made  by  weighing 
the  crucible  before  and  after  heating,  when  the  loss  is  iodine 
or  by  treating  the  residue  with  water.  In  the  latter  case  chromic 
oxide  remains  undissolved  and  may  be  filtered  off  and  weighed. 
Sodium  chloride  is  not  attacked  by  potassium  dichromate,  so  that 
this  method  may  be  used  as  a  means  of  separating  chlorine  and 
iodine  in  a  mixture.  L.  T.  T. 

Liquid  Paraffin  as  a  Reagent  for  the  Presence  of  Water  in 
Alcohol,  Ether,  and  Chloroform ;  and  its  Employment  in  the 
Preparation  of  Hydrobromic  and  Hydriodic  Acids  and  of  the 
Alkyl  Iodides.  By  L.  Crfsmer  (Ber.,  17,  G49— 652).— The  "liquid 
pai-affin  "  of  the  German  Pharmacopoeia,  is  an  oily  liquid  consistino- 
of  a  mixture  of  hydrocarbons  of  the  methane  series ;  it  distils  between 
215°  and  240°  under  6  mm.  pressure.  It  mixes  in  all  proportions 
with  anhydrous  ether  or  chloroform,  and  is  slightly  soluble  in 
absolute  alcohol.  The  liquids  so  obtained  are  perfectly  clear,  pro- 
vided the  solvents  are  really  anhydrous,  but  if  water  is  present  even  in 
very  minute  quantity  the  liquids  are  turbid.  Liquid  paraffin  dissolves 
phosphorus  in  small  quantity ;  it  is  a  good  solvent  for  chlorine, 
bromine,  iodine,  the  chlorides  and  bromides  of  phosphorus  and  the 
alkyl  iodides,  chlorides,  and  bromides. 

As  the  halogens  unite  with  ordinary  phosphorus  placed  under 
liquid  paraffin  without  danger  of  explosion,  if  the  liquid  is  well 
cooled,  the  trihaloid-compounds  of  phosphorus  can  be  conveniently 
prepared  by  aid  of  this  substance,  and  further  by  slowly  dropping 
the  calculated  amount  of  water  into  the  solution  of  phosphorous  tri- 
bromide  or  iodide  so  obtained,  pare  and  anhydrous  hydrobromic  or 
hydriodic  acid  are  readily  formed.  Filially,  ethyl  iodide  can  be 
readily  prepared  by  the  action  of  anhydrous  alcohol  on  a  solution 
of  phosphorous  triodide  in  liquid  paraffin.  A.  J.  G. 

Test  for  Hydrogen  Peroxide.  By  M.  Traube  (Ber.,  17,  1062— 
1064). — The  characteristic  reaction  for  hydrogen  peroxide  as  given 
by  Schoenbein,  with  potassium  iodide,  starch  solution,  and  ferrous 
sulphate,  requires  that  the  liquid  to  be  tested  should  be  neutral.  The 
author  finds  that  the  presence  of  very  minute  quantities  of  hydi-ogen 
peroxide  may  be  detected  in  acid  solution  if  a  very  minute  quantity  of 
cupric  sulphate  be  added  to  the  iodised  starch  solution,  and  then  ferrous 
sulphate.  This  reaction  depends  on  the  fact  that  cuj)ric  iodide  may 
exist  in  very  dilute  .solution  without  any  separation  of  iodine  or 
formation  of   cuprous   iodide    (this   vol.,    p.    062),      Iodine   is   only 
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separated  on  addition  of  ferrous  sulphate  in  pi'esence  of  hydrogen 
peroxide,  A.  B. 

Rapid  Estimation  of  Nitrates.  By  E.  Falii^ires  (Ann.  Agrono. 
Tiiiques,  10,  125 — 131). — The  method  proposed  by  the  author  is  a 
combination  of  a  modification  of  Pelouze's  process  with  Bruel's 
recently  described  volumetric  method  of  estimating  ferric  chloride. 

0'500  gram  of  iron  in  impalpable  powder  (iron  reduced  by  hydrogen 
or  vei*y  finely  powdered)  is  placed  in  a  flask  holding  about  50  c.c.  and 
treated  with  10 — 12  grams  pure  fuming  hydrochloric  acid.  The  iron 
dissolves  almost  instantaneously,  especially  if  the  flask  be  very  slightly 
warmed,  and  the  solution  is  free  from  traces  of  ferric  salt.  0'200  gram 
pure  sodium  nitrate  dissolved  in  10 — 12  c.c.  water  is  added  to  the 
solution  of  ferrous  chloride,  and  the  mixture  boiled  until  all  nitrous 
vapours  are  expelled  and  the  liquid  has  cleared.  It  is  then  imme- 
diately diluted  to  200  c.c.  with  recently  boiled  distilled  water.  For 
the  titration  10  c.c.  of  this  liquid  are  taken  (=  O'OIO  gram  NaNOa), 
transferred  to  a  flask  of  150  c.c.  capacity,  diluted  to  50  or  60  c.c.  with 
boiled  distilled  water,  and  coloured  deep  violet  by  the  addition  of  about 
0100  gram  sodium  salicylate.  The  liquid  is  now  boiled,  and  sodium 
hyposulphite  solution  (4  grams  per  litre)  is  added  gradually  from  a 
burette  graduated  to  O'l  c.c,  the  liquid  being  boiled  between  each 
addition  of  hyposulphite.     The  following  reaction  takes  place  : — 

FeoCle  +  2Na2S203  =  2FeCl2  +  2NaCl  +  NaaS.Oe, 

and  the  liquid  is  gradually  decolorised.  The  end  point  is  marked  by 
the  faintest  rose-tint  perceptible  to  the  eye  ;  and  the  process  is 
sensitive  to  1  drop  of  hyposulphite.  When  this  point  is  reached,  a 
second  10  c.c.  of  the  NaNOa  is  added  to  the  decolorised  liquid,  and 
the  titration  repeated,  the  mean  of  the  two  results  being  taken.  The 
value  of  the  standard  hyposulphite  having  thus  been  ascertained  in 
terms  of  pure  sodium  nitrate,  the  determination  of  nitric  nitrogen  in 
crude  nitrate  of  soda  and  potash,  or  mixed  manures,  is  made  in  pre- 
cisely the  same  manner  as  above  described.  Organic  matter  is  with- 
out influence  on  the  result.  A  mixture  containing  10  per  cent, 
nitrate  of  soda  with  arachida  cake,  sulphate  of  ammonia,  potassium 
chloride,  superphosphate,  gypsum,  and  sand,  gave  perfectly  correct 
results.  Dried  blood  and  guano  substituted  for  arachida  cake  did 
not  affect  the  correctness.  J.  M.  H.  M. 

Testing  for  Nitric  Acid  and  Nitrates  in  Vegetable  Tissues. 
By  A.  Aknaud  and  L.  Fade  {Gom'pt.  rend.,  98,  1488 — 1490). — Cin- 
chonamine  nitrate  (this  vol.,  87)  is  almost  absolutely  insoluble  in 
dilufce  acids,  and  when  an  acid  solution  of  a  salt  of  cinchonamine, 
preferably  the  hydrochloride,  is  mixed  with  a  solution  containing  even 
a  very  small  quantity  of  nitric  acid  or  a  nitrate,  cinchonamine  nitrate 
forms  in  small  distinct  crystals,  easily  recognisable  under  a  microscope. 
This  reaction  may  therefore  be  used  for  the  detection  and  possibly 
estimation  of  minute  quantities  .of  nitrates. 

This  method  may  be  successfully  applied  to  detect  nitrates  in  the 
juices  of  plants  and  also  in  the  tissues.     A  section  of  the  stalk  or 
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other  or^an  is  immersed  in  a  dilute  acid  solution  of  cinchonamine 
liydrochloride  (0-4  per  cent.)  for  some  time  and  then  examined  under 
the  microscope,  when  crystals  of  cinchonamine  nitrate  are  seen 
encrusting  the  tissues  and  enclosed  in  the  cells,  and  their  relative 
abundance  shows  the  relative  distribution  of  nitrates  in  the  organ 
examined. 

Cinchonamine  is  at  present  a  rare  product,  but  Reniigia  furdiana, 
from  which  it  is  prepared,  grows  abundantly  in  America. 

C.  H.  B. 

Commercial  Assay  of  Native  Phosphates.  By  Dugast  {Ann. 
Agroiiomiqaes,  10,  10 — 14). — The  anthor  })oints  out  that  the  results 
obtained  by  the  "  commercial  "  method,  \4z.,  treating  the  mineral 
with  nitric  or  hydrochloric  acid,  adding  ammonia,  and  weighing  the 
ammonia  precipitate,  are  liable  to  great  variation  not  only  with  the 
different  phosphates  employed,  but  also  with  the  same  phosphate 
tinder  different  ccmditions  of  treatment.  The  ammonia  precijntate 
filtered  off  immediately  after  precipitation  gives  results  more  than 
1  per  cent,  lower  than  when  allowed  to  stand  three  hours  before 
filtration.  Precipitation  in  a  hot  solution  and  the  use  of  boiling 
water  for  washing  give  over  1  per  cent,  less  than  when  these  opera- 
tions are  conducted  in  the  cold.  The  use  of  nitric  acid  in  dissoKang 
the  mineral  may  be  made  to  give  highei-  or  low^er  results  than  hydro- 
chloric acid,  according  to  the  subsequent  treatment. 

Preliminary  calcination  of  the  mineral  generally  lowers  the  result. 
A  determination  made  on  1  gram  may  be  lower  than  one  made  on 
b  grams  by  as  much  as  2  per  cent.  Besides  the  two  oxides  of  iron, 
alumina,  and  lime,  in  combination  with  phosphoric  acid,  the  precipi- 
tate carries  down  an  excess  of  lime  and  some  magnesia.  The  oxides 
of  iron  and  alumina  are  not  always  wholly  combined  with  phos- 
phoric acid,  hence  the  quantity  of  lime  in  the  precipitate  varies,  and 
with  it  the  total  weight  of  the  precipitate.  J.  M.  H.  M. 

Reverted  Phosphoric  Acid.  By  T.  S.  Gladding  (Chem.  News, 
50,  1 — 3). — The  present  communication  contains  an  account  of  ex- 
periments on  the  application  of  ammonium  citrate  for  the  determina- 
tion of  reverted  phosphoi-ic  acid  in  natural  phosphates,  artificial  soils, 
and  natural  soils.  Similar  experiments  with  artificial  mixtures  have 
already  been  described  (Abstr.,  1882,  1319—1320). 

Of  natural  phosphates,  2.5  varieties  were  examined,  and  five  experi- 
ments were  tried  with  each  ;  in  each  case  a  gram  of  finely-powdered 
phosphate  and  50  c.c.  of  a  neutral  solution  of  ammonium  citrate, 
sp.  gr.  1'09,  were  corked  up  in  a  flask  and  digested  for  30  minutes. 
Experiment  (1),  at  40°;  (2),  at  G5° ;  (3),  at  65°  ^  c.c.  2U  per 
cent,  ammonia  being  added  for  each  50  c.c.  of  citrate;  (4),  at 
65°,  with  1  c.c.  20  per  cent,  ammonia;  (5),  at  65°,  with  0753  gram 
citric  acid  to  every  50  c.c.  of  citrate  solution.  The  results  arc  tabu- 
lated, showing  the  percentage  of  phosphoric  acid  dissolved  in  each 
experiment,  and  the  following  conclusions  are  deduced  with  regard  to 
the  condition  of  the  ammonium  citrate  solution.  Slight  acidity  largely 
increases  the  solvent  action  on  the  crude  phosphates  ;  slight  alkalinity, 
on  the  other  hand,  decreases  the  solvent  action  on  all  calcium  phos- 
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pliates,  and  this  decrease  is  intensified  with  stronger  alkalinity ;  the 
converse,  however,  is  the  case  with  iron  and  aluniiniiini  phosphates, 
for  alkalinity  increases  the  quantity  dissolved  by  the  ammonium  citrate 
solution.  From  these  conclusions,  it  is  evident  that  neutral  citrate 
solution  is  preferable  to  either  acid  or  ammoniacal  (comp.  this  vol., 
639).  The  change  of  temperature  from  40°  to  65°  is  unimportant  with 
natural  phosphates.  Artificial  soils  were  prepared  for  the  experiments, 
5  grams  of  sand  were  mixed  with  0'25  or  5  grams  calcium  carbonate, 
or  1  gi'am  iron  oxide,  or  1  gram  aluminium  hydroxide,  all  freshly 
precipitated,  or  30  grams  of  sand  were  mixed  with  3  grams  of  brown 
hematite  or  bauxite  ;  with  the  last  two,  a  solution  of  0'75  gram  sodium 
ammonium  phosphate  was  employed  ;  in  the  other  cases  the  quantity 
used  was  O'O  gram,  with  the  exception  of  the  first,  with  which  only 
0"2  gram  was  taken.  These  mixtures  were  exposed  in  open  vessels 
either  in  shade  or  in  the  sun  for  72  hours ;  they  were  then  divided  into 
two  equal  parts  and  digested  with  ammonium  citrate  solution  for  30 
minutes,  one  portion  at  40°,  the  other  at  65° ;  with  the  hematite  and 
bauxite,  however,  three  equal  parts  were  taken,  one  being  treated  with 
cold  water,  in  addition  to  the  above  digestion.  The  results  are  thus 
summarised: — Ammonium  citrate  solution  dissolves  all  the  reverted 
calcium  phosphate  at  40°,  whereas  in  the  other  experiments  all  the 
reverted  iron  and  aluminium  phosphates  were  dissolved  at  65°,  but  not 
completely  at  40°.  D.  A.  L, 

Estimation  of  Carbonic  Anhydride  in  Air.  By  M.  Ballo 
(Ber.,  17,  1097 — 1101). — This  method  is  based  on  the  property  of 
carbonic  anhydi-ide  to  decolorise  a  solution  of  phenolphthale'in.  The 
author,  however,  finds  that  lime-water  absorbs  carbonic  anhydride 
from  the  air  too  slowly  for  practical  purposes,  and  in  place  of  it  he 
uses  a  solution  containing  caustic  potash  and  bai'ium  chloride.  This 
solution  when  shaken  with  atmospheric  air  absorbs  carbonic  anhydride 
with  much  greater  rapidity,  and  has  also  the  advantage  of  preventing 
the  formation  of  a  bicarbonate,  as  the  carbonic  anhydride  absorbed  is 
at  once  precipitated  as  barium  carbonate.  The  solution  is  made  of 
such  a  strength  that  1  c.c.  =  1  c.c.  CO2  in  10,000  c.c.  of  air.  The 
estimation  is  made  in  a  flat-sided  flask  (this  form  being  used  for  con- 
venience in  shaking)  of  about  500  c.c.  capacity,  in  the  following  way  : — 
The  flask  is  filled  with  the  air  to  be  tested  and  closed  with  an  india- 
rubber  stopper.  A  quantity  of  the  alkaline  solution  slightly  coloured 
with  phenolphthalein,  sufficient  for  the  observation  of  the  normal 
quantity  of  carbonic  anhydride  in  air,  is  run  in  and  briskly  shaken. 
If  the  quantity  of  carbonic  anhydride  is  greater  than  the  normal, 
decolorisation  takes  place  in  one  or  two  minutes.  A  second  quantity 
is  then  run  in  and  again  shakeii,  and  the  addition  of  these  quantities 
of  solution  continued  until  the  solution  remains  coloured  after  at  least 
three  minutes'  shaking.  The  quantity  of  solution  required  may  be 
more  exactly  measured  in  a  second  determination.  In  this  way,  in  10 
or  15  minutes,  the  carbonic  anhydride  in  air  can  be  estimated  with 
fair  exactness,  and  the  author's  results  differ  but  slightly  from  those 
obtained  by  Pettenkofer's  method.  For  example,  in  a  schoolroom, 
42"6   vols.    CO2  per    10,000   of    air  were   found   using    a   flask   of 
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580  c.c.  capacity,  and  37-6  vols.  CO,  with  a  flask  of  800  c.c.  capacity, 
whilst  by  Pettenkofer's  method  42-1  vols.  CO.,  were  found.  As  a  rule, 
however,  the  results  of  other  examples  given  by  the  author  are  some- 
what lower  than  those  by  Pettenkofer's  method.  By  using  a  flat- 
sided  flask,  the  labour  of  shaking  is  diminished,  and  the  absorption  is 
quicker  in  a  flask  of  500  c.c.  than  in  a  larger  one.  The  solution  of 
potash  and  barium  chloride  should  not  be  coloured  until  the  experi- 
ment is  about  to  be  made,  as  it  has  been  observed  that  the  coloured 
solution  becomes  decolorised  after  a  time.  A.  B. 

Volumetric  Estimation  of  Carbon  Bisulphide  in  Thiocarbo- 
nates.  By  E.  Fali{:res  (Ann.  Chim.  Fhys.  [GJ,  2,  134— 144).— The 
application  of  potassium  thiocarbonate  on  a  large  scale  for  the  de- 
struction of  the  phylloxera  necessitates  the  introduction  of  some 
simple  method  for  their  analysis,  with  especial  regard  to  the  colm*ation 
of  the  carbon  bisulphide  contained.  Gelis  has  proposed  to  add  sul- 
phurous acid  to  a  given  volume  of  the  solution ;  this  precipitates  the 
carbon  bisulphide,  the  volume  of  which  is  measured.  But  this  method 
is  inexact,  owing  to  the  incomplete  separation  of  the  carbon  bisul- 
phide and  the  difficulty  of  exactly  estimating  the  true  volume.  It  is 
here  proposed  so  to  modify  the  process  that  exact  results  can  be 
obtained ;  the  method  adopted  is  as  follows  : — The  density  of  the 
solution  is  first  taken,  and  then  a  volume  of  it  corresponding  to 
10  grams  by  weight  is  measured  ofi^ ;  this  is  mixed  with  its  own  volume 
of  water  placed  in  a  partly  closed  measuring  vessel,  together  with  a 
few  cubic  centimetres  of  benzene,  and  a  solution  of  sulphurous  acid  is 
then  added  gradually  so  as  to  precipitate  the  carbon  bisulphide  ;  this 
is  dissolved  by  the  benzene,  the  solution  being  facilitated  by  agitation. 
The  increase  in  the  volume  of  the  benzene  due  to  the  carbon  bisul- 
phide is  then  noted,  and  the  mass  corresponding  with  this  volume  cal- 
culated and  referred  to  the  mass  of  the  solution  of  sulphocarbonate 
originally  taken.  The  method  presents  the  advantages  of  simplicity, 
rapidity,  and  a  sufficient  degree  of  accuracy  for  practical  purposes. 
In  the  original  paper,  tables  are  given  of  the  values  of  thiocarbonate 
solution  of  different  densities  corresponding  with  a  mass  of  10  grams, 
and  of  the  percentage  of  carbon  bisulphide  corresponding  with  a 
definite  increase  of  volume  of  the  benzene.  V.  H.  V. 

Separation  of  Strontium  from  Calcium.  By  I.  Bogomoletz 
(Ber.,  17,  1058 — lOGl). — The  separation  of  tliese  metals  by  means  of 
a  solution  containing  20  per  cent,  of  ammonium  sulphate  and  3  per 
cent,  of  ammonium  oxalate  as  given  by  Sidersky  (Abstr.,  1883,  509), 
has  been  repeated  and  investigated.  The  method,  in  the  author's 
opinion,  is  about  the  same,  as  far  as  simplicity  goes,  as  Ro.se's  ordinary 
method.  The  use  of  it  depends  on  the  conditions  (quantity  of  sub- 
stances, time,  and  temperature)  which  influence  the  reaction. 

A.  B. 

Estimation  of  Alum  in  Wine.  By  P.  Carlks  (/.  Pharm.  [5], 
7,  373 — 370). — The  author  finds  that  the  methods  usually  adopted 
for  estimating  the  amount  of  alum  in  wine  are  defective,  the  phos- 
phates of  the  alkaline  earths  being  precipitated  with  the  alumina.  The 
following  process  is  recommended  : — Ualf  a  litre  of  wine  is  evaporated 
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to  dryness  and  the  residue  carbonised  by  ignition.  The  carbonaceous 
mass  is  powdered  and  boiled  with  dilute  hydrochloric  acid,  and  excess 
of  solution  of  soda  is  added  to  the  filtered  liquid  while  still  hot ;  the 
phosphates  are  thus  precipitated  and  the  alumina  dissolved.  The 
filtered  liquid  is  treated  with  ammonium  chloride,  and  after  it  has 
been  boiled  for  a  few  minutes  the  alumina  is  filtered  off.  To  free 
the  precipitate  from  potassium  salt,  which  it  obstinately  retains  even 
after  prolonged  washing,  it  is  redissolved  in  hydrochloric  acid  and 
the  solution  precipitated  by  ammonia ;  after  being  washed,  the 
precipitate  is  calcined  and  weighed.  The  results  are  sufficiently 
accurate  for  ordinary  purposes,  but  a  part  of  the  alumina  remains  as 
phosphate,  thus  instead  of  0"108  gram  of  alumina,  0-124  and  0'131 
gram  were  obtained.  W.  R.  D. 

Estimation  of  Lead  in  Tinplate.  By  P.  Carles  (/.  Fliarm. 
[5],  7,  285 — 287). — It  is  often  necessary  to  detect  and  estimate  lead 
in  the  tinplate  which  is  used  in  making  cases  for  preserved  fruit, 
foods,  &c.  When  tin  and  lead  are  alone  present,  the  two  metals  can 
be  treated  with  nitric  acid,  when  the  tin  remains  as  stannic  acid,  and 
the  lead  can  be  precipitated  from  the  filtrate  as  sulphate.  This 
process  is  not  accurate  when  iron  is  present,  as  the  greater  part  of 
the  tin  is  converted  into  ferric  stannate,  which  remains  in  the  filtrate, 
and  is  precipitated  with  the  lead  sulphate  when  sulphuric  acid  is 
added.  The  author  recommends  dissolving  the  tinplate  in  hydro- 
chloric acid  with  a  little  nitric  acid,  and  after  expelling  all  the  nitric 
acid  by  ebullition,  to  dilute  the  liquid  and  precipitate  with  hydrogen 
sulphide.  The  mixed  tin  and  lead  sulphides  are  separated  by  digestion 
with  ammonium  hydrosulphide.  The  tin  is  subsequently  converted 
into  stannic  acid,  and  the  lead  into  sulphate.  W.  R.  D. 

Reaction  to   Detect    the    Presence    of  Metallic   Iron.      By 

A.  V.  Lasaulx  (Jahrb.  f.  Min.,  1884,  2,  Ref.,  33). — The  magnetic 
portion  of  the  powdered  substance  is  treated  with  a  solution  of 
tungstic  acid,  and  placed  under  the  microscope.  The  smallest 
particles  of  iron  are  surrounded  wath  a  blue  edge.  Organic  matter, 
zinc,  and  copper  ruust  be  absent.  B.  H.  B. 

Estimation  of  Iron  and  Stannous  Salts  by  Potassium 
Chromate.  By  L.  Crismer  (Ber.,  17,  646 — 649).— A  modification 
of  Lowenthal  and  Stromeyer's  method  (Ayinalen,  171,  261),  the  final 
titration  being  effected  by  decinormal  potassium  chromate,  with 
potassium  iodide  and  starch  as  an  indicator,  instead  of  by  potassium 
permanganate.  A.  J.  G. 

New  Reaction  for  Pyrogallol.  By  0.  Nasse  (Ber.,  17,  1166).— 
Iodine  gives  a  transient  purple  coloration  with  aqueous  or  alcoholic 
solutions  of  tannin,  gallic  acid,  and  pyrogallol,  in  presence  of  minute 
quantities  of  neutral  or  acid  salts.  This  reaction  is  not  exhibited  by 
phoroglucinol,  querciglucinol,  or  ellagic  acid.  The  presence  of  salts  in 
water  may  be  demonstrated  by  the  formation  of  the  purple  coloration 
on  the  addition  of  a  mixture  of  gallic  acid  and  iodine.  W.  C.  W. 

Behaviour  of  some  Fats  and  Lubricating  Oils  with  Glacial 
Acetic  Acid.     By  E.  Valenta  (Dm^Z.  polyt.  J.,  252,  296).— From 
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a  series  of  experiments,  the  author  infers  that  most  animal  and 
vegetable  fats  are  more  or  less  soluble  in  glacial  acetic  acid.  Equal 
parts  of  oil  and  glacial  acetic  acid  were  intimately  mixed  in  a  test- 
tube  and  subjected  to  various  temperatures.  Olive  oil  and  castor  oil 
are  completely  soluble  at  the  ordinary  temperature  (15 — 20°);  iialm 
oil,  laurel  oil,  cocoanut  oil,  palm-nut  oil,  illipe  oil,  olive  oil,  cacao 
butter, sesame  oil,  peach-kernel  oil,  almond  oil,  cotton  oil,  earth-nut  oil 
apricot-kernel  oil,  beef  tallow,  American  bone  fat,  cod-liver  oil,  and 
pressed  tallow  are  completely,  or  almost  completely  soluble  at  tem- 
peratures varying  between  23°  and  the  boiling  point  of  glacial  acetic 
acid,  whilst  rape  oil  and  mustard  oil  (cruciferous  oils)  ai-e  imperfectly 
soluble  in  boiling  glacial  acetic  acid.  The  subjoined  table  gives  the 
results  of  experiments  made  with  a  view  to  distinguish  various  fats  by 
warming  equal  volumes  of  fat  and  glacial  acetic  acid  in  a  test-tube 


Name  of  fat. 

Sp.  gr. 
at  15°. 

The  solution 

in  equal  jiarts 

i  glacial  acetic 

acid  (sp.  gr.  = 

10562)  is 

rendered 

turbid  at 

Remarks. 

Palm  oil 

0-9175 

0-9173 

0  -9213 
0  -9241 
0  -9186 

0-9228 
0-9149 

0  -9193 
0-9191 

Ani 

stable  fats. 

23° 

26—27° 

40° 
64-5° 

48° 

85° 

105° 
107° 
108° 
110° 

110° 
111° 

112° 
114° 

mal  fats. 

95° 

90—95° 

101° 

114° 

Fresh    fat    procured   from  the 
Briinn  candle  works. 

Laurel  oil   

Cocoanut  oil 

in  the  laboratory. 
From  the  laboratory  collection. 

Illipe  oil 

Palm-nut  oil 

Bassia  longifolia. 

Old  rancid  fat  from  the  English 
market. 

Oil  from  second  pressing,  con- 
tains presumably  large  quan- 
tities of  olive-kernel  oil. 

Green  olive  oil   

Cacao  butter 

Sesame  oil 

Ditto 

Peach-kernel  oil 

Almond  oil 

Crude  oil.     Hungarian  source. 
Obtained  from  J  iStettner  from 

Cotton  oil 

sweet  ahnonds. 
Obtained  from  J.  Stettner. 

Olive  oil  (yellow)  .,  . .  . . 
Eartli-nut  oil 

Oil  from  first  pre.-ising,  obtained 

from  J.  Stettner. 
Obtained  from  J.  Stettner. 

Apricot-kcmel  oil 

Beef  tallow 

Ditto. 

Hard  tallow  from  Italv. 

American  hone  fat 

Obtained  from  Vienna. 

Pressed  tallow    

Melting  point  558°.  AVry  liard 
and  pure. 
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until  a  clear  solution  is  obtained,  allowing  to  cool,  and  observing  the 
temperature  at  whicb  the  clear  solution  is  rendered  turbid. 

In  conclusion,  the  author  mentions  that,  by  the  aid  of  glacial  acetic 
acid  at  50 — 60°,  it  is  possible  to  detect  adulterations  of  mineral  oils 
with  resin  oils,  the  latter  being  readily  soluble  in  acetic  acid,  whilst 
mineral  oils  are  almost  insoluble  in  that  solvent.  D.  B. 

Assay  of  Quinine  Sulphate.  By  H.  Btasson  (/.  Pharm.  [5], 
7,  291 — 294). — The  author  proposes  the  two  following  methods  for 
the  assay  of  quinine  sulphate  : — 

Method  I. — This  is  a  modification  of  the  method  of  the  French 
Codex.  An  ordinary  test-tube  of  about  15  mm.  diameter  is  graduated 
with  one  mark  (a)  to  hold  6  c.c. ;  a  second  mark  (6)  is  then  made 
above  this  to  indicate  2  c.c.  from  the  first  mark.  0'5  gram  of  the 
quinine  sulphate  is  introduced  into  the  tube,  and  then  washed  ether 
added  to  the  mark  (a)  ;  sufficient  solution  of  ammonia  (0"9 — 0'950)  is 
finally  added  to  exactly  reach  (b).  The  tube  is  then  fitted  with  an 
air-tight  cork  and  well  shaken.  If  the  quinine  sulphate  be  pure, 
no  trace  of  a  flock  or  crystal  will  be  visible  between  the  layers  after 
the  liquids  have  separated.  This  method  is  capable  of  detecting  from 
3 — 4  per  cent,  of  cinclionine  sulphate,  4 — 5  per  cent,  of  quinidine 
sulphate,  and  from  5 — 6  per  cent,  of  cinchonidine  sulphate. 

Method  II. — In  this  method,  Laurent's  polarimeter  is  used.  0"5  gram 
of  quinine  sulphate  is  placed  in  a  flask  graduated  to  50  c.c,  and  dis- 
solved by  the  addition  of  dilute  sulphuric  acid  (2  per  cent,  by  volume). 
In  this  way  a  1  per  cent,  (by  volume)  solution  of  quinine  sulphate  in 
dilute  sulphuric  acid  is  obtained.  The  22  cm.  polarimeter  tube  is 
filled  with  the  solution,  and  the  rotatory  power  of  the  liquid  deter- 
mined. Commercial  quinine  sulphate  should  possess,  at  15°,  a  rota- 
tory poAver  of  not  less  than  — 22"  on  the  saccharimetrical  scale. 
When  the  deviation  is  less  than  —  21'8°,  the  qiiinine  sulphate  should 
be  chemically  examined  by  the  first  method.  The  following  are  the 
rotatory  powers  in  saccharimetrical  degrees  of  1  per  cent,  (by  volume) 
solutions  of  the  pure  sulphates  of  the  cinchona  alkaloids.  The  obser- 
vations were  made  in  the  22  cm.  tube  of  Laurent's  polarimeter  : — 

Quinine  sulphate =:=  —  23'3° 

Cinchonidine  sulphate. ...  =  —  16"5° 

Quinidine  sulphate =  +  26"4° 

Cinchonine  sulphate =  -f  22"2° 

Commercial  quinine  sulphate  usually  shows  a  deviation  of  —22°. 
A  deviation  of  — 21  "8°  indicates  the  presence  of  about  5  per  cent,  of 
cinchonidine  sulphate,  and  a  deviation  of  —20°  about  10  per  cent,  of 
cinchonidine  suljihate.  W.  R.  D. 

Analysis  of  Flour.  By  A.  R.  Leeds  (Chem.  Neivs,  49,  269 — 
273;  280 — 281). — The  present  communication  contains  an  exposition 
of  the  inconsistencies  and  fallacies  of  certain  erroneous  reports,  pub- 
lished in  America,  wherein  various  samples  of  flour  and  farinaceous 
preparations  are  condemned,  mostly  on  evidence  obtained  by  micro- 
scopical examinations,  from  which  are  drawn  quantitative  analytical 
conclusions.     The  defects  of  these  observations  and  inferences  are 
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explained  in  detail,  as  also  are  those  of  a  process  for  the  deter- 
mination of  gluten,  starch,  &c.,  in  flour,  described  in  the  same  reports. 
In  this  process,  the  weighed  quantity  of  flour  is  moistened,  and  the 
dough  put  into  a  piece  of  muslin  and  kneaded  with  a  lixed  quantity 
of  water,  the  ultimate  residue  in  the  muslin  being  regarded  as  gluten. 
The  latter  part  of  the  communication  consists  of  comprehensive 
comments  on  the  imperfections  of  the  analytical  process,  Cairn's 
method,  frequently  employed  for  the  complete  examination  of  flour. 

D.  A.  L. 
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Expedients  for  rendering  Photographic  Fihns  sensitive 
to  Green,  Yellow,  and  Red  Rays.  By  H.  W.  Vogel  (Ber.,  17, 
1196 — 1203). — Silver  tetrabromofluoresce'in  is  not  decomposed  by 
dilute  acetic  acid.  It  is  remarkably  sensitive  to  greenish-yellow  rays. 
If  a  cadmium  bromide  collodion  plate  containing  eosin  is  immersed 
in  a  silver  solution,  its  sensitiveness  to  blue  rays  is  very  much  dimi- 
nished and  the  action  of  the  yellow  rays  is  greatly  increased.  The 
addition  of  eosin  to  collodion  silver  bromide  containing  a  small  quan- 
tity of  silver  iodide  produces  a  film  which  is  sensitive  to  yellow  and 
to  blue  rays. 

In  photographing  coloured  objects,  a  yellow  glass  is  introduced 
between  the  object  and  the  apparatus  in  order  to  diminish  the  action 
of  the  blue  rays.  With  such  an  arrangement,  Schweinfurt  green 
and  yellow  appear  light.  The  action  of  orange  and  red  rays  may  be 
increased  by  adding  methyl- violet  or  aldehyde-green  respectively  to 
the  silver  bromide  collodion. 

Wet  gelatine  plates  containing  eosin  are  much  more  sensitive  to 
yellow  rays  than  the  dry  plates.  W.  C,  W. 

Transmission  of  Cholera  by  Drinking  Water.  (Dmgl.  polijt. 
/.,  252,  2G1.) — Koch  has  succeeded  in  detecting  certain  bacilli  in 
the  intestines  of  persons  who  have  died  of  cho  ei-a  in  Egypt  and  Cal- 
cutta. He  isolated  and  cultivated  these  bacilli,  and  on  subjecting 
them  to  minute  examination,  made  a  number  of  characteristic  obser- 
vations in  regard  to  their  fonn  and  their  development  in  nutritive 
gelatin,  by  means  of  which  they  can  be  distinguished  with  certainty 
from  other  bacilli.  With  this,  it  was  possible  to  definitely  decide 
the  question,  whether  these  bacilli  are  contained  in  the  intestines  of 
all  bodies,  or  whether  they  occur  only  in  the  intestines  of  cholera 
patients.  By  the  aid  of  gelatin  cultivations,  the  presence  of  these 
organisms  in  the  evacuations  of  cholera  patients,  as  well  as  in  the 
intestines  of  cholera  corpses,  was  clearly  demonstrated,  whilst  on 
investigating  the  intestines  of  other  corpses,  cholera  bacilla  could  not 
be  detected. 

It  has  been  shown  that  since  1870  a  considerable  reduction  has 
taken  place  in  the  spread  of  cholera  in  Calcutta.  Before  1870,  the 
cholera  can-ied  off  annually  lO'l  persons  out  of  every  thousand,  wLiItt 
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since  1870  the  death-rate  has  fallen  to  three  persons  per  1000.  It  is 
thought  that  this  circumstance  should  receive  due  consideration,  as  it 
points  to  the  means  of  effectually  keeping  off  this  disease.  It  is  the 
unanimous  opinion  of  the  medical  profession  that  this  decrease  has 
been  effected  in  consequence  of  the  introduction  of  waterworks  in 
Calcutta.  Koch  has  shown  that  the  cholera  often  settles  in  a  par- 
ticular locality,  and  displays  its  greatest  virulence  in  certain  quarters. 
Such  epidemics  are  frequently  observed  in  the  surroundings  of  the 
so-called  "  tanks,"  which  are  small  ponds  or  wells  enclosed  within 
huts.  The  neighbours  obtain  their  water  supply  from  these  tanks, 
and  simultaneously  utilise  them  for  various  purposes,  such  as  bathing, 
washing  clothing,  cleaning  domestic  utensils,  &c.  It  is  worthy  of 
note  that  in  order  to  prevent  the  destruction  of  cholera  bacilli,  it  is 
necessary  to  preserve  them  in  a  moist  place.  In  liquids,  their  develop- 
ment is  maintained  for  a  long  time,  a  circumstance  which  indicates 
that  these  germs  are  carried  from  place  to  place,  and  transmitted 
fix»m  person  to  person  in  a  moist  state  only.  D.  B. 

Hydrogen  Peroxide  in  Medicine.  By  E.  Sonnerat  (/.  Pharm. 
[5],  7,  488 — 496). — The  author  finds  that  solutions  of  hydrogen 
peroxide  are  most  stable  when  dilute  and  slightly  acid  with  sulphuric 
acid,  and  hence  recommends  the  use  of  such  solutions  in  medicine. 
Thus  a  1-volume  solution,  which  was  slightly  acid  with  sulphuric 
acid,  did  not  alter  in  strength  for  one  month  when  kept  in  a  stoppered 
bottle.  The  hydrogen  peroxide  of  commerce  is  very  acid  in  reaction, 
and  often  contains  15  grams  of  sulphuric  acid  per  litre ;  some  samples 
contain  hydrochloric  acid  and  barium  chloride.  The  sulphuric  acid 
in  commercial  specimens  may  be  estimated  and  removed  by  means  of 
a  standard  solution  of  baryta- water.  The  author  estimates  the  oxygen 
valueof  these  solutions  by  first  making  them  alkalinewith  soda, and  then 
adding  manganese  dioxide.  The  operation  is  conducted  in  an  Esbach's 
ureometer  tube,  and  the  volume  of  free  oxygen  measured  in  the  usual 
way.     Full  details  of  the  method  are  given  in  the  original  paper. 

W.  R.  D. 

Manufacture  of  Sulphuric  Acid  from  Pyrites  in  America. 
By  Gr.  Lunge  (Dingl.  polyt.  J.,  252,  293 — 295). — Referring  to  a  pre- 
vious communication  (ibid.,  248,  35),  the  author  mentions  that 
although  American  pyrites  mostly  contains  arsenic,  the  Sulphur 
Mines  Company  of  Virginia  and  the  mines  of  the  Davis  Company  and 
others  yield  a  pyrites  w^hich  is  perfectly  free  from  arsenic,  so  that  the 
manufacture  of  pyrites  acid,  as  compared  with  sulphur  acid,  must 
be  more  remunei'ative  in  America  than  in  Europe.  According  to 
Voelcker,  pyrites  from  the  Sulphur  Mines  Company  has  the  fol- 
lowing composition  : — 

S.  Fe.  Fe.Os.        H0SO4.         SiO..         Cu.         As. 

48-02        42-01        1-93         0-44         7-60        —        — 

The  author  is  of  opinion  that  with  the  large  quantities  of  pyrites 
found  in  America,  and  the  fact  that  a  number  of  companies  have  been 
formed  with  the  object  of  working  the  pyrites  mines,  the  price  of 
pyrites  acid  will  have  to  suffer  considerable  reduction.  D.  B. 
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Separation  of  Arsenic  from  Saline  Solutions.  (Dingl.  polyt. 
J.,  252,  304.)— According-  to  Grlaser,  of  Berlin  (Ger.  Pat.,  26,632, 
March,  1883),  saline  solutions  contaminated  with  arsenic  or  arsenious 
acid  are  concentrated,  neutralised,  and  treated  with  stannic  acid 
antimonic  or  antimonious  acid  or  peroxide  of  lead,  until  the  filtrate 
is  free  from  arsenic.  The  precipitate  is  separated  from  the  saline 
solution,  washed  with  water,  and  treated  with  dilute  sulr)huric  or 
nitric  acid,  the  arsenic  being  dissolved,  whilst  the  residue,  after 
washing  with  water,  may  be  used  for  the  purification  of  fresh  quan- 
tities of  saline  solutions.  D.  B. 

Novelties  in  the  Iron  Industry.  (Divgl  polyt.  J.,  252,  243— 
253.) — It  is  genoi-ally  assumed  that  the  Bessemer  process  can  bo 
worked  with  advantage  only  by  operating  on  large  quantities  of  iron. 
Tunner,  however,  draws  attention  to  three  modes  of  condnctino-  this 
process  on  a  small  scale.  The  most  important  process  is  that  which 
has  been  worked  since  1877,  with  great  success,  at  Avesta  in  Sweden. 
The  works  belonging  to  the  Jern-Contor  Company  contain  two  blast 
furnaces,  two  Bessemer  converters  (with  two  spare  converters),  and  a 
rolling  mill  for  the  production  of  plates.  The  total  working  power 
amounting  to  from  800  to  900  e.,  is  obtained  from  the  River  Dalelfoen. 
The  process  is  described  in  detail  in  the  original  paper.  Contrary  to 
the  generally  accepted  opinion  that  the  success  of  the  Bessemer 
process  depends  on  its  magnitude,  Ehrenwerth  infers  that  the  pro- 
cess in  work  at  Avesta  proves,  (1)  that  it  is  possible  to  obtain  the 
temperature  necessary  to  complete  the  Bessemer  process  with  small 
charges  and  to  produce  a  veiy  soft  metal  from  pig-iron,  containing 
only  a  small  amount  of  manganese  and  less  silicon  than  is  contained  in 
the  iron  worked  in  the  alpine  districts  (charcoal- Bessemer  process)  ; 

(2)  the  consumption  of  ferromanganese  and  the  amount  of  manganese 
contained  in  the  metal  is  less  than  is  the  case  in  the  production  of 
similar   qualities    of    iix)n    by  the    processes    employed    in    Styria ; 

(3)  the  Bessemer  process  may  be  applied  to  the  continuous  produc- 
tion of  soft,  fibrous  iron,  and  is  the  best  process  for  obtaining  a  uniform 
product. 

The  second  process  referred  to  by  Tunner  originates  with  a  French 
firm,  and  is  worked  in  France,  and  by  Vogel  and  Nuth  in  Austria 
in  the  Murz  Valley.  Converters  resembling  the  stationary  ovens 
formerly  Avorked  in  Sweden  are  used.  The  third  process  is  the 
so-called  pneumatic  process  of  making  wrought  iron  introduced  by 
Chapin  of  Chicago,  which  consists  in  combining  the  Bessemer 
process  with  a  puddling  process  conducted  in  rotary  furnaces.  The 
advantage  of  this  process  is  the  production  of  iron  in  the  form  of 
balls. 

In  order  to  regulate  the  temperature  in  acid  converters  during 
the  blowing,  Jones  (Am.  Pat.,  287,687,  Oct.,  1883)  recommends  the 
introduction  of  steam  into  the  metallic  bath. 

According  to  the  Societe  John  Cockcrill  of  Seraing  (Ger.  Pat., 
24,971,  April,  1883),  it  is  proposed  to  utilise  the  heating  furnaces  of 
steel  works  ior  the  "  soaking  "  of  steel  ingots. 

Cooper  of    Linthorpe   (Ger.  Pat.,   25,486,  Dec,   1882)  effects  the 


1084 


ABSTRACTS  OF  CHEMICAL  PAPERP. 


soaking  of  steel  castings  in  an  underground  tunnel  extending  from 
the  casting  pit  to  the  rolling  mill. 

Gjer's  so-called  "soaking  pits"  are  used  at  the  works  of  the  Scranton 
Steel  Co.  From  SO  to  85  per  cent,  of  the  steel  ingots  produced  are 
brought  to  a  uniform  temperature  in  these  pits,  after  which  they  are 
rolled  into  rails  without  farther  heating.  D.  B. 

Novelties  in  Metallurgy.  (Dlnrjl.  polyt.  J.,  252,  211—217.)— 
For  the  examination  of  commercially  pure  copper,  Pufahl  tried  the 
galvanic  deposition  in  a  platinum  dish  of  about  30  grams  copper  by 
two  small  Grove's  elements.  The  copper  was  contained  as  sulphate 
in  600  c.c.  of  solution  to  which  40  c.c.  nitric  acid  of  1*2  sp.  gr. 
had  been  added.  After  twelve  hours  only  0'5  gram  copper  remained 
in  the  solution,  which  was  removed  by  the  introduction  of  a  current 
from  four  large  Meidinger's  elements  without  carrying  down  arsenic 
or  antimony.  For  the  estimation  of  oxygen  in  copper,  10 — 20  grams 
of  bright  copper  turnings  not  exceeding  1  mm.  in  thickness  were 
weighed  into  a  porcelain  boat  placed  in  a  glass  or  porcelain  tube  and 
heated  to  500°  in  a  current  of  pure  hydrogen  gas,  the  turnings  having 
been  previously  treated  with  ether  in  order  to  remove  all  fatty 
particles.  The  loss  in  weight  was  calculated  as  oxygen.  If  the  copper 
contains  much  arsenic,  the  percentage  of  oxygen  should  be  determined 
from  the  weight  of  water  collected  in  a  calcium  chloride  tube. 
Analyses  of  the  following  brands  are  given :  — 


Copper  . . 
Oxygen 
Lead  . . 
Iron  . . 
Nickel 
Silver 
Gold . . 
Sulphur 
Arsenic . . 
Antimony 


Wallaroo. 

99795 
0-127 

0-004 
0-001 
0-039 
0-015 


C.H.M.Co. 

99-864 
0-120 

traces 
0-002 
0-028 

traces 


—  traces 


Mansfield  R. 
99-491 
0-145 
0-038 
0-001 
0-201 
0-031 


0-072 
traces 


Bede. 

99-148 
0-090 
0-023 
0-001 
0-081 
0-058 
traces 
0-005 
0-600 
0-002 


Grange. 

98-961 
0-160 
0-005 
0-004 
0-066 
0-010 

traces 
0-766 
0-011 


99-981   100-014   99-979   100-008 


99-983 


According  to  Egleston,  the  extraction  of  gold  and  silver  from  ores 
by  means  of  sodium  thiosulphate  has  been  adopted  by  the  Old  Tele- 
graph and  Lexington  Mills,  the  works  at  Triumfo  and  of  the  Geddes 
and  Bertrand  Mine  at  Eureka  in  Nevada,  where  an  impure  ore  of  the 
following  composition  is  worked  up. 


SiOj. 
50-25 

Ye. 

8-06 

Zn. 

7-62 

Pb. 

4-64 

As. 
0-73 

Sb. 
1-35 

Ag. 

0-17 

CaO 
4-92 

MgO. 

2-40 

s. 
0-96 

CO2. 
8-30 

Cu.  Bi. 
traces. 

The  ore  is  crushed  between  rollers,  dried  in  cylinders  and  passed 
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through  a  pipe  lined  with  magnets  whereby  particles  of  iron  are 
removed.  It  is  then  disintegrated  tlioroughlj,  mixed  -with  3  per 
cent,  of  salt  and  roasted.  At  the  Bertraud  works,  the  roasting  is 
effected  in  four  Briickner's  rotary  cylinders  (ibid.,  219,  57),  which 
are  21  m.  wide,  5-8  m.  long,  and  hold  a  charge  of  5  tons.  The  roasting 
is  completed  in  from  eight  to  eleven  hours,  after  which  the  ore  is 
dropped  into  pits  where  it  remains  for  nine  hours.  It  is  then  trans- 
ferred to  the  lixiviating  apparatus,  which  consists  of  a  series  of  vats 
1-82  m.  in  diameter,  and  0'91  m.  deep,  the  bottom  being  covered  with 
crossed  wooden  gratings  and  jute  cloth  between  so  as  to  form  a  filter. 
The  ore  is  washed  repeatedly  with  hot  or  cold  w^ater,  and  is  then  treated 
in  the  cold  with  a  solution  of  sodium  thiosulphate  containing  from  1 3  to 
75  grams  of  salt  per  litre.  If  the  ore  contains  gold  it  is  preferable  to 
use  calcium  thiosulphate,  which  is  prepared  by  boiling  lime  with 
sulphur  (oCaO  +  12S  =  2CaS5  +  CaSjO;,),  allowing  the  mixture  to 
settle,  and  passing  in  sulphurous  anhydride  until  the  clear  solution 
ceases  to  give  a  precipitate  with  a  dilute  solution  of  silver  chloride. 
The  action  of  sodium  thiosulphate  on  silver  chloride  is  explained  by 
the  following  equation  :— 2AgCl  +  2Na2S.,03  =  2NaCl  +  2NaAgS,0j, 
the  latter  is  extremely  soluble  in  water.  If  the  ore  contains  from  30 
to  50  ounces  of  silver  (0'093  to  0"  155  per  cent.),  the  amount  of  silver  in 
the  residue  should  not  exceed  4  ounces  (0'0124  per  cent.).  The 
argentiferous  solution  of  sodium  thiosulphate  is  then  transferred  to 
precipitating  tanks  and  treated  with  a  solution  of  calcium  sulphide, 
when  the  following  change  takes  place  : — 2NaAgSo03  +  2N"aCl  + 
CaS  =  AgoS  +  2NaoS203  +  CaClo.  The  silver  sulphide  is  collected  on 
a  series  of  linen  filters,  washed  with  water  and  dried.  It  is  then 
roasted  in  reverberatory  furnaces  or  heated  in  retorts  for  the  recovery 
of  the  sulphur. 

Aaron  proposes  to  agitate  the  precipitate  of  silver  sulphide  Avith 
lime  and  boil  the  mixture,  calcium  polysulphide  being  formed,  which 
may  be  used  for  precipitating  fresh  quantities  of  silver  chloride, 
whilst  the  residual  grey  mass  consists  mainly  of  metallic  silver. 

According  to  Groddeck  and  Brookmann,  basic  slag  often  exhibits  a 
crystalline  appearance.  Some  specimens  contain  thin,  brown,  rect- 
angular, transparent  plates  having  a  hardness  of  3'5°,  and  belonging 
to  the  rhombic  system,  whilst  in  others  blue  crystals  are  found. 
Analysis  gave  numbers  agreeing  with  the  formula  for  tetrabasic 
calcium  phosphate : — 


CaO. 

MgO. 

MnO. 

FeO. 

PA- 

Brown  crystals. 

58-01 

0-88 

— 

2  03 

38-75 

Blue  crystals  . . 

56-00 

— 

3-00 

6-00 

35-00 
D.  B. 

Purification  of  Methylated  Spirit.  By  P.  Cazeneuve  and 
Chapuis  (./.  Pharm.  [5],  7,  12G — 130). — The  authors  have  made 
experiments  to  discover  to  what  extent  the  French  methylated 
spirit,  which  is  prepared  by  mixing  wood  spirit,  containing  about 
25  per  cent,  of  acetone,  with  ethyl  alcohol,  can  be  freed  from  its 
objectionable  odour.  By  the  action  of  nascent  hydrogen  from  a  zinc 
and  copper  couple  placed  in  the  spirit  at  a  temperature  of  about  70°, 
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the  disagreeable  odour  is  completely  removed  after  the  reaction  has 
gone  on  for  five  or  six  days.  The  same  result  can  be  obtained  by 
using  a  zinc  and  copper  couple  in  the  cold,  but  the  process  takes 
about  four  times  as  long.  By  distilling  the  mixture  from  a  Avater- 
bath  nearly  odourless  spirit  is  obtained.  The  result  is  obviously  due 
to  the  conversion  of  the  acetone  into  secondary  propyl  alcohol  by  the 
action  of  the  nascent  hydrogen.  Methylated  spirit  purified  in  this 
way  could  no  doubt  be  used  in  the  preparation  of  liqueurs  and  other 
substances  intended  for  human  consumption,  and  hence  the  authors 
consider  that  some  substance  other  than  impure  wood  spirit  must  be 
found  for  admixing  with  ethyl  alcohol.  W.  R.  D. 

Analyses  of  the  Wines  of  Medeah.  By  Ballaud  (/.  Pharm. 
[5],  7,  485 — 487). — The  wines  of  Medeah  (Algeria)  possess  all  the 
characters  of  good  red  wines.  The  sp.  gr.  varies  from  0'985 — 0'995,  the 
alcoholic  strength  from  11 — 13  per  cent.,  the  total  acidity  calculated 
as  sulphni'ic  acid  is  from  3 — 4  grams  per  litre.  These  wines  yield 
more  extract  (27 — 33  per  cent.)  than  French  wines,  and  an  ash  which 
contains  much  silica  (0"84  per  cent.)  and  potassium  salts.  The 
other  constituents  determined  were  glucose  (2 — 3  per  cent.),  cream 
of  tartar  (1 — 26  per  cent.),  glycerol  (6  per  cent.).  W.  R.  D. 

Wines  from  Sugar.  By  P.  Carles  (/.  Pharm.  [5],  7,  14—24). 
— These  wines  (jviiis  de  siicre)  are  produced  by  refermenting  the  grape 
marc  with  a  solution  of  sugar.  The  process  consists  in  pouring 
oS'  the  natural  wine  from  the  marc  and  adding  to  the  latter  a 
lukewarm  solution  of  sugar,  this  mixture  is  then  allowed  to  undergo 
natural  fermentation.  The  resulting  wine  is  known  as  secondary 
wine  (jvin  second),  Avine  of  the  second  press  (goutte),  wine  of  the 
second  vat  (cuvee),  wine  of  the  marc  or  sugar-wine  (vin  de  sucre) ; 
the  last  name  is  that  most  commonly  used  in  the  south-west  of 
France.  In  some  cases  crude  solution  of  cane-sugar  or  raw  crys- 
tallised sugar  is  employed  in  the  process,  in  others  starch-sugar  in 
one  or  other  of  its  different  forms.  The  aiithor  has  examined  a  great 
number  of  samples  of  these  secondary  wines  and  also  of  the  natural 
wines,  the  results  of  the  analyses  being  tabulated  in  the  original 
paper.  The  wines  analysed  were  of  the  1880  vintage,  and  were  pro- 
duced in  the  provinces  of  Gironde,  Dordogne,  and  Lot.  The  im- 
portant inferences  from  the  analytical  results  may  be  thus  sum- 
marised :  Crystallised  sugar  is  to  be  preferred  in  the  process,  both  for 
chemical  and  hygienic  reasons,  to  starch-sug'ar ;  secondary  wines  are 
normally  weaker  in  alcohol  than  natural  wines,  and  contain  less  ex- 
tractive matter,  glycerol,  hydrogen  potassium  tartrate,  and  substances 
which  reduce  cupric  oxide  (principally  dextrose),  as  well  as  less  in- 
organic  matter;  they  are  especially  deficient  in  tannin  and  colouring 
matter.  Secondary  wines  also  greatly  lack  those  volatile  constituents 
which  give  bouquet  (vinosite)  to  natural  wines.  W.  R.  D. 

Kephir.  By  H.  Stkuve  (Per.,  17,  314— 316).— The  author  gives 
a  short  historical  sketch  of  the  literature  of  liepliir,  showing  that 
although    this    beverage    has   long  been  used  in  the  Caucasus,  and 
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was  the  subject  of  a  scientific  paper  just  a  century  ago,  it  is  only 
since  Kern's  work  on  the  subject  (Abstr.,  1883,  221))  that  attention 
has  been  given  to  it  by  the  scientific  world.  The  author  is  now  in- 
vestigating the  whole  subject  of  kephir-fermentation.  L.  T.  T. 

Germinated  Wheat.  By  Ballaud  (/.  Fkarm.  [3],  7,  205— 
301). — Owing  to  persistent  rain  in  the  north  of  France  durino- 
harvest  time,  a  quantity  of  wbeat  appeared  in  the  market  which  had 
been  much  wetted,  and  in  consequence  had  partially  germinated.  The 
author  made  a  chemical  examination  of  this  wheat  to  see  how  far  it 
differed  from  ordinary  Avheat.  The  constituents  determined  Avere 
moisture,  acidity,  lignin,  gluten,  fat,  glucose,  fixed  salts,  and  sub- 
stances soluble  in  cold  water  and  in  dilute  acetic  acid.  It  is  seen 
from  the  tables  of  results  which  are  given  in  the  original  paper  that 
although  there  is  no  loss  or  variation  in  the  quantity  of  total  nitro- 
genous matter,  yet  the  gluten  has  been  profoundly  aifected,  having 
become  black,  viscous,  disintegrated,  and  partially  converted  into 
soluble  albuminoids.  An  increase  is  observable  in  the  quantity  of 
glucose  and  lignin  as  well  as  of  acid,  and  a  decrease  in  the  quantity 
of  fat.  The  methods  employed  for  estimating  the  constituents  are 
fully  described  in  the  original  paper.  "W.  R.  D. 

Secret  Anti-incrustators.  By  H.  Bellmer  (Dingl.  iwhit.  ,/.,  251, 
537 — 540). — "  Lapidolyd  "  manufactured  by  Kolker  Brothers  in 
Breslau  contained  in  1  litre  : — 

Specimen  I.     Siiccimen  II.     Specimen  III.  Specimen  I \''. 

grams.  grams.  grams.  grams. 

Total  residue 85-67  68  23  92-73  64-42 

Sodium  carbonate  . .      37-77  9-64  34-48  11-58 

Sodium  hydroxide . .      10-60  9-60  11-66  13-60 
Sodium       hydroxide 

combined 0-85  8-75  —  — 

Organic  matter  (cate- 
chu)        28-84  31-10  35-98  31-44 

Besides  these  substances,  sodium  chloride  and  the  impurities  usually 
present  in  caustic  soda  were  found.  One  litre  of  lapidolyd  is  sold  at 
20  pfennigs,  value  about  4  pf, 

''  German  incrustation  solution"'  prepared  by  Patrosio  in  Bochum 
(I  and  II),  and  lapidolyd  made  by  Neuerburg  in  Cologne  (III)  con- 
tained in  one  liti'e  : — 

NaoCOj.  NaHO.  NaCl.  NanS04.  Organic.             grams. 

I.     71-164  6-080  28-952  7-850  72-084  =  ]85-8(i0 

II.     84-300  15-200  8-120  5000  27168  =  139-788 

HI.     11-572  13-600  7-796          —  31440  =     64-415 

Albert  in  Berlin  prepare.^  an  incrustation  powder  resembling  "  Para- 
lithicon  minerale  "  in  chemical  composition: — 

Fe-.O,  and 
CaCO.v        ^'aCl.       CaHoO;.    XallO.     NaoSO^.     SiO.,.       \U\       II.O.       Glue. 
2614      2104      24-13       817        828       122       074       3-34      6-94 
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Marckmann's  solution  contains  in  1  litre — 


BaCOa. 

CaCOj. 

Sand. 

Organic. 

NaoCOj. 

NH4C1. 

Naa. 

grams, 

16-2 

6-6 

0-6 

20-1 

4i-3 

6-7 

24-6 

=  1161 

The  powder  introduced  by  Schwieger  in  Dessau,  of  which  100  kilos> 
cost  40s.,  consists  of — 


NaCl and 

re.,03  and 

Na.,C03. 

K^aoSiOg. 

Na2S04. 

Organic. 

ALO3. 

Sand. 

H20. 

14';36 

12-60 

0-92 

14G0 

0-75 

12-49 

44-23 

'*  Desincrustant  Ragosine  "  consists  essentially  of  petroleum  resi- 
dues, and  is  used  as  a  substitute  for  tar  for  painting  the  sides  of 
boilers. 

The  anti-incrustating  composition  manufactured  by  Petrik  and  Co. 
in  Bodenbach  is  a  concentrated  solution  of  impure  sodium  carbonate 
coloured  blue  with  archil  and  treated  with  organic  substances  con- 
taining tannic  acid.  It  also  contains  caustic  soda  and  ammonia  in 
small  quantities.     Its  cost  is  40  Austrian  florins  per  100  kilos. 

"  Disincrnstant  Marseillais  "  is  brought  into  commerce  from  Man- 
chester at  22O5.  per  lUO  kilos.,  and  consists  of  an  extract  of  tannin 
and  catechu. 

An  extract  of  chestnuts  is  brought  into  commerce  from  Esseg  in 
Hungary  as  a  preventative  of  boiler  incrustations. 

The  powder  prepared  by  Zopfke  and  Rudel  in  Berlin  (100  kilos,  at 
96s.)  has  the  following  composition  : — 


isx^so^. 

NaCl. 

Na.O. 

CaO. 

CO.,. 

HoO. 

Glue. 

15-46 

14-88 

12-62 

28-32 

8-51 

14-32 

5-89 

The  composition  made  by  Hein  in  Halle  is  a  vegetable  extract  con- 
taining tannin. 

HauS's  solution  contains  mainly  impure  soda-ley  coloured  reddish- 
brown. 

Engel  recommends  anti-incrustating  solutions  containing  soda 
mixed  with  catechu  ;  his  "  salt  mixture  "  is  composed  of  soda  treated 
with  salt. 

The  fluid  known  as  Renz's  "  Soda  caustique,"  is  impure  caustic 
soda. 

Ulmann  of  Ziirich  sells  100  kilos,  of  ordinary  sea-weed  (Fucus  vesi- 
culosus)  at  150s.  under  the  name  of  "  Yegetaline." 

Kohn  and  Co.'s  "  Corrosiv  "  is  mainly  a  mixture  of  soda  and  lime, 
and  has  the  following  composition  : — 

Fe.iOa  and    Insoluble  Loss  by 

IS'aoO.        CaO.        KaCl.         CaCOj.        AI2O3.        in  HCl.      H2O.        ignition. 

16-'53      3-33      4-71        38-84        1-95        2-71       17-89      1404 

Harris  Hewitt's  "  patent  block  composition"  is  a  mixture  of  catechu 
and  tannin  wastes.  D.  B. 
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Electrochemical  Equivalents  of  Silver  and  Copper.    Bj  F. 

and  W.  KOHLRAUSCH  (Dini/l.  polyt.  J.,  253,  ;i2).— Comprehensive 
experiments  show  that  a  current  of  one  ampere  dejjosits  per  second 
1-1183  mgrm.  of  silver,  0'3281  mgrm.  of  copper,  or  decomposes 
0-09328  mgrm.  of  -water.  J.  T. 

Change  in  Volume  on  Melting.  By  R.  Schiff  (Gazzetta,  14, 
181—199,  and  Awuihn,  223,  247— 268).— By  means  of  a  specially 
constructed  dilatometer,  the  author  has  determ.ined  the  specific 
gravities  of  several  organic  compounds  at  temperatures  near  their 
melting  points.  The  following  table  shows  the  sp.  gr.  at  the  melting 
point,  and  the  molecular  volume  of  these  bodies : — 


Dinifcrobenzene     

Thymol   

Ali)hatohiic  acid 

Nitrotoluene 

Anethol 

Dibenzyl  

Naphthalene 

Diphenyl  

Stilbene 

Phenanthrene 

Ditolyl 

Acenaphthane  

Dibroniobenzene 

Diclilorobenzene 

Nitrophenol  (ortho)    . .  . . 

„     _     (para) 

Benzoic  acid 

Stearic  acid 

Dinitrotoluene 

Re.sorcinol     

Nitronaphthalcns    

Benzene    

Plienol  (Lieberniann)  . .  . . 
Nitrobenzene  (Ko))p)  . .  . . 
Dibroniobenzene  (Kurner) 


M.p. 


89 

49 

V6 

54 

21 

52 

80 

70 

119 

100 

120 

103 

89 

55 

45 

114 

121 

09 

70 

110 

61 

4 

41 

3 

-1 


Sp.  gr. 


•369 
•9499 

•0847 

•1231 

•9887 

•0423 

•9777 

•9961 

•9707 

•063 

•9172 

•03 

•8408 

•2499 

•2945 

•2809 

•08 

•8521 

•3208 

•1795 

•2226 

•8945 

•0606 

•2029 

•0 


Molecular 
volume  at  the 
melting  point. 


167-66 
157-55 
125-08 
121-72 
149  -34 
174-21 
130-61 
154  -25 
184  -99 
167  05 
197-97 
149-16 
127-83 
117-37 
107  -64 
108-28 
112-69 
332  -56 
137-51 
93-94 
141  ^19 
86-99 
88  -42 
102  03 
117 -G.J 


A  close  examination  of  these  results  shows  that  a  constant  altera- 
tion in  composition  does  not  piodnce  a  constant  change  of  molecular 
volume  at  the  melting  point.  This  conclusion  is  directly  ojiposed  to 
that  which  KrafFt  (Abstr.,  1882,  1272,  Ber.;  15,  1171)  arrived  at  from 
his'research  on  the  higher  paraffins.  W.  C.  W. 
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Solubility  of  Solid  Substances  in  Water  at  various  Tem- 
peratures. By  J.  L.  Andrew  (/.  pr.  Chem.  [2]  29,  456 — 477). — 
The  author  has  repeated  the  estimations  of  the  solubility  of  sodium 
chloride,  potassium  chloride,  potassium  nitrate,  and  potassium  sul- 
phate, as  there  are  differences  in  the  values  obtained  by  various  authors. 
He  details  the  errors  which  may  be  made  in  the  estimations,  and 
describes,  with  the  aid  of  drawings,  the  apparatus  he  has  had  con- 
structed and  has  used.  Three  methods  were  employed  in  order  to 
obtain  saturated  solutions  : — 1st.  By  using  an  excess  of  the  salt  and 
ao-itating  with  water  at  a  constant  temperature  :  regular  and  constant 
n,gitation  was  obtained  by  means  of  a  hot  air  motor,  and  continued 
for  1^  hours,  the  salt  falling  through  the  water  t\Wce  in  a  second. 
2nd.  By  making  a  supersaturated  solution,  and  agitating  as  before 
for  1^  hours.  3rd.  By  observing  the  temperature  at  which  a  known 
weio-ht  of  salt  dissolved  in  a  known  quantity  of  water.  The  first 
two  methods  were  employed  in  a  large  number  of  estimations  at 
diiferent  temperatures,  and  the  third  was  employed  to  determine 
whether  an  excess  of  salt  had  any  influence  on  the  solubility  :  it  was 
found  to  have  none. 

From  the  results  obtained  the  author  has  obtained  the  following 
formulge : — 

NaCl  (from  4°  to  80°) 

S  =  35-63        +  0-007889  {t  -    4)  +  0-0003113  {t  -    4)^ 
The  solubility  from  0 — 4°  is  constant. 

KCl  (from  4°  to  60^) 

S  =  29-33        +  0-3206      (t  -    4)  -  0-000577    (t  -    4)^ 

K2SO4  (from  10°  to  70") 

S  =    9-219      +  0-19404    (t  -  10)  -  0-0003083  (t  -  10)». 

KNOa  (from  4°  to  60°) 
log  S  =  1-20412  +  0-019877  (t  -    4)  -  0-0000882  (t  -    4)'-, 
by  the  first  method. 

KNO3  (from  4°  to  60°) 
log  S  =  1-20385  +  0-019896  {t  -    4)  -  0-0000883  (t  -    4)^ 
by  the  second  metbod. 

The  difference  in  the  two  formulae  only  affects  the  numbers  in  the 
second  decimal.  A.  B. 

Influence  of  Dilution  on  the  Rate  of  Chemical  Reactions. 

By  W.  DE  LA  Ceoix  (/.  pr.  Chem.  [2],  28,  478—489). 

Combustion  of  Diamonds.  By  C.  Friedbl  {Bull.  Soc.  Ghim.,  41, 
100 — 104). — The  author  has  submitted  to  combustion  some  parti- 
cularly pure  specimens  of  diamond.  These  diamonds  were  nearly 
colourless,  and  when  ignited  yielded  very  little  ash.  The  combustion 
was  conducted  in  a  porcelain  tube  in  a  current  of  oxygen  ;  this  was 
prepared  by  heating  a  mixture  of  potassium  chlorate  and  copper 
oxide,  and  was  purified  by  passing  it  over  heated  copper  oxide 
and  through  tubes  containing  potash,  sulphuric  acid,  and  phosphoric 
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anhydride.  The  combustion  tube  -was  connected  with  tubes  contaiuiuo- 
sulphuric  acid,  phosphoric  anhydride,  and  potash  to  collect  the  pro*^ 
ducts  of  combustion,  and  was  heated  by  a  Wiesnego-  gratinj^',  the 
diamonds  being  contained  in  a  platinum  boat.  Full  details  of  the 
construction  of  the  apparatus,  and  the  precautions  which  were 
observed  are  given  in  the  original  paper.  Blank  experiments  were 
first  made  with  the  apparatus,  which  showed  that  there  were  no 
errors  of  importance.  In  the  first  experiment,  0"4705  gram  of  white 
Cape  diamonds  in  small  crystals  was  submitted  to  combustion.  This 
quantity  yielded  0"0007  gram  of  ash,  which  was  deducted  from  the 
original  weight  of  the  diamonds.  Calculating  from  the  quantity 
of  carbonic  anhydride  obtained,  the  atomic  weight  of  carbon  is 
12'017  (O  =  16).  Assuming  the  diamond  to  be  pure  carbon,  and 
taking  12  as  the  atomic  weight  of  carbon,  the  result  represents  a  loss 
of  0'0021  gram  of  COj.  In  the  second  experiment,  0"8621  gram  of 
perfectly  colourless  Cape  diamond  in  25  or  30  fragmentary  crystals 
was  burnt ;  this  yielded  0"0005  gram  of  white  flaky  ash.  With  this 
correction,  12'007  is  obtained  as  the  atomic  weight  of  carbon  (0  =  16). 
The  quantity  of  COo  obtained  represents  a  loss  of  O'OOIS  on  the 
theoretical  amount  (C  =  12). 

In  preliminary  experiments,  the  combustion  tube  was  of  Bohemian 
glass,  which  was  found  to  be  unfitted  for  the  purpose  on  accounf  of 
its  fusibility  at  the  necessary  temperature.  In  these  experiments  it 
■was  noticed  that  the  partially  burnt  diamond  was  not,  as  is  usually 
stated,  transformed  into  coke,  but  presented  a  roughened  and  some- 
what furrowed  surface,  much  resembling  in  appearance  a  substance 
which  had  been  immersed  for  a  short  time  in  an  acid  capable  of 
attacking  it.  The  ash  obtained  consisted  of  small  white  flakes, 
yellow  in  places  and  containing  little  black  specks.  Some  of  these 
flakes  were  attracted  by  the  magnet,  many  were  transparent,  and 
among  these  were  some  which  acted  on  polarised  light,  and  therefore 
had  retained  their  crystalline  structure.  Some  of  the  Brazilian 
diamonds  which  were  examined  contained  near  the  surface  dark 
specks,  which  turned  brown  when  heated  without  access  of  air  to 
about  the  temperature  of  boiling  cadmium.  These  diamonds,  there- 
fore, had  probably  been  formed  at  a  temperature  lower  than  this. 
Dark  specks  were  observed  in  other  specimens  which  after  exposure 
by  fracture  entirely  disappeared  before  the  blowpipe  flame,  and  were 
probably  carbonaceous.  W.  R.  D. 
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Preparation  of  Hydrobromic  Acid.  By  A.  Sommer  (Bivgl. 
polijt.  J.,  253,  215,  from  Jour.  Sue.  Chcm.  Industry,  1884,  20 — 
23). — Hydrobromic  acid  may  be  prepared  by  four  methods: — 
(1)  Direct  combination  of  bromine  and  hydrogen;  (2)  Decomposi- 
tion of    hydrogen-compounds,   such  as  H^S,  HI,   NH3,  and  oils,  by 
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hromine;  (3)  Decomposition  of  bromine  compounds  witli  fixed  metal- 
loids (especially  PBr,)  ;  (4)  Decomposition  of  metallic  bromides  hy 
means  of  acids.  Of  the  methods  (1)  to  (3),  only  that  with  phospho- 
I'us  pentabromide  yields  good  results.  The  author  proposes  to  decom- 
pose zinc  bromide  by  sulphuric  acid.  The  zinc  bromide  is  easily 
prepared  by  acting  on  metallic  zinc  with  bromine-water  containing 
undissolved  bromine.  The  solution  is  rapidly  evaporated.  To  obtain 
The  concentrated  solution  of  hydrobromic  acid  (HBr,5H20,  boiling  at 
123^),  225  parts  of  zinc  bromide  are  distilled  with  180  parts  of  water 
and  196  parts  of  sulphuric  acid,  reckoned  as  mouohydrate.  To  free 
the  product  from  sulphuric  acid,  barium  carbonate  is  added  and  the 
solution  again  distilled. 

Sulphides  are  easily  converted  into  sulphates  by  first  warming  them 
with  nitric  acid  and  then  slowly  adding  concentrated  hydrobromic 
acid.  J.  T. 

Supposed  Recombination  of  Oxyhydrogen  Mixture  in  the 
Dark.  By  L.  Ricciardi  {Gazzetta,  14,  20 — 23). — Rosetti,  Zino,  and 
Silvestri,  in  opposition  to  the  universally  received  opinion,  have  stated 
that  the  gases  composing  oxyhydrogen  mixture  recombine  slowly  in 
the  dark,  if  water  is  present.  The  author  has  carefully  repeated 
Silvestri's  experiments,  and  finds  that  no  recombination  takes  place, 
even  after  the  lapse  of  a  year.  C.  E,   G. 

Oxidation  of  Carbonic  Oxide  by  Air  and  Moist  Phosphorus. 

By  E.  Baumaxx  {Ber.,  17,  283 — 286). — In  reply  to  the  communication 
of  Remsen  and  Keiser  (this  vol.,  149\  the  author  upholds  the  cor- 
rectness of  his  former  statements  (Abstr.,  1882,  691,  and  this  vol.,  14), 
that  carbonic  oxide  is  oxidised  to  carbonic  anhydride  by  air  in  the 
presence  of  moist  phosphorus.  He  describes  careful  and  elaborate 
Ijlank  experiments  in  which  a  stream  of  air  was  passed  over  moist 
phosphorus ;  but  although  the  current  was  in  some  cases  maintained 
for  96  hours,  no  trace  of  carbonic  acid  was  obtained.  Immediately 
pure  carbonic  oxide  was  mixed  with  the  air,  formation  of  carbonic 
anhydride  took  place.  The  author  adds  that  every  experiment  was 
preceded  by  such  a  blank  experiment,  no  disconnection  or  rearrange- 
ment of  the  apparatus  being  made  between  the  two.  L.  T.  T. 

Crystalline  Form  of  Beryllium.  By  W.  C.  Be5gger  and  G. 
Flixk  {Ber.,  17,  849 — 850). — System  hexagonal  and  holohedral  a  :  c 
=  1  :  1"5801.  Observed  forms,  coP,  ooP2,  OP,  P,  and  sometimes 
•^P.  The  habitus  is  either  prismatic  or  tabular.  These  forms  were 
observed  on  preparations  made  by  Xilson  and  Pettersson,  and  also  by 
Humpidge.     Zinc  also  crystallises  in  holohedral  hexagonal  forms. 

H.  B. 

Bismuth  Subnitrate.  By  M.  Grossman  (Arch.  Pharm.  [3],  22, 
297 — 307). — The  only  satisfactory  method  of  testing  bismuth  sub- 
nitrate  for  arsenic  is  to  heat  it  so  as  to  drive  ofi"  the  nitric  acid,  and 
then  treat  it  with  zinc  and  hydrochloric  acid  ;  the  evolved  gases  are 
tested  with   acidified   silver  nitrate   solution   (E.  Reichardt,  Abstr., 
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1881,  195),  Crude  bismuth  was  converted  into  the  sulphide  bj 
fusion  with  sulphur,  and  digested  with  caustic  potash  solution  ;  the 
insoluble  sulphide  yielded  a  pure  subnitrate.  Tlie  method  is,  how- 
ever, not  suitable  for  manufacturing  purposes,  owing  to  the  fusion  of 
the  separated  sulphur  during  the  action  of  nitric  acid  on  the  sulphide. 
The  Hager-Deschamps  process  is  the  best :  crude  bismuth  is  dissolved 
in  nitric  acid,  the  solution  poured  into  dilute  ammonia,  and  the  pre- 
cipitated bismuth  hydroxide  washed  with  boiling  water;  zinc  and  lead 
present  can  be  removed  by  boiling  with  caustic  soda  solution ;  the 
bismuth  subnitrate  obtained  from  the  hydroxide  is  perfectly  pure. 
The  method  of  the  German  Pharmacopoeia,  2nd  edilion — fusion  with 
nitre  and  extraction  with  caustic  soda — gives  good  results ;  whilst 
the  method  described  in  the  1st  edition  is  uncertain.  A  modifica- 
tion by  C.  Schneider  (Abstr.,  1882,  18)  yields  better  results,  but  is  not 
sufficiently  simple.  H.  B. 

Titanium.  By  0.  F.  v.  d.  Pfordten  (Ber.,  17,  727— 730).— By 
heating  titanium  sulphide,  TiSo,  in  a  stream  of  dry  hydrogen  free 
from  every  trace  of  oxygen,  titanium  nionosuIpJiide  is  obtained  as  a 
black  substance  insoluble  in  alkalis,  soluble  only  with  great  difficulty 
in  nitric  acid  and  aqua  regia,  oxidised  by  fusion  with  soda  and  potas- 
sium nitrate. 

Attempts  to  prepare  a  corresponding  monoxide  by  reducing  titanic 
oxide  in  a  stream  of  hydrogen  were  unsuccessful,  the  reduction  not 
proceeding  beyond  the  deep  indigo-blue  oxide,  TijOs.  This  oxide  lias 
been  prepared  in  the  crystalline  form  by  Deville  (Compf.  rend.,  53, 
163).  Ebelmen  (Aym.  Chim.  Phys.  [3],  30,  349)  obtained  a  black 
powder  approximating  in  composition  to  a  sesquioxide. 

Gelatinous  Modification  of  Titanic  Acid. — This  modification  can  be 
prepared  by  fusing  titanic  acid  with  potassium  carbonate,  washing  the 
fused  mass  with  water  until  the  alkaline  reaction  has  disappeared,  and 
then  treating  the  mass  with  hydrochloric  acid  (of  about  35  per  cent.) 
without  heating.  The  liquid  is  filtered,  and  the  filtrate  on  being 
allowed  to  stand  for  a  time  gelatinises.  This  fact  was  observed  by 
H.  Rose  {Gilh.  Annal.,  1823,  73 — 76),  but  appears  to  have  been  over- 
looked, as  it  is  not  mentioned  in  the  text-books.  A.  J.  G. 

Note. —  Gelatinous  titanic  acid  was  described  by  Graham  (Gkevi. 
Soc.  J.,  15,  256,  and  17,  325).— A.  J.  G. 

Relation  between  Luteo-  and  Roseo-salts.  By  S.  M.  Jor- 
GENSEX  (J.  pr.  Chem.  [2],  29,  409 — 422). — In  former  rescarclies,  the 
author  has  shown  that  the  luteo-chromium  and  luteo-cobalt  salts  are 
analogous.  In  this  paper  he  shows  that  the  luteo-salts  of  cobalt  and 
chromium  correspond  completely  with  the  roseo-salts  of  cobalt,  chro- 
mium, and  rhodium,  only  that  the  former  contain  2NH3,  where  the 
latter  have  2OH2.  In  a  table  of  the  numerous  luteo-  and  roseo-salts 
and  double  salts  which  the  author  has  examined,  it  is  seen  that  out  of 
45  luteo-salts  only  5  contain  more  OH2  than  is  expressed  by  the  above 
ratio,  and  that  in  44  roseo-salts  none  contain  less. 

The  following  are  a  few  out  of  the  numerous  examples  given  : — 
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Luteo-salt — 

C02l2NH3,(X03)6.  Cr2l2NH3,(N03)6.  — 

Roseo-salt — 

C02IONH3,  (N03)6,20Ho.      CralONHs,  (N03)6,20H2.     EI12IONH3,  (N03)6,20H2. 

Luteo-salt — 

Co2l2XH3,6HgCl2,20Ho.     Cr2l2NH3,6HgCl2,20H2.  — 

Roseo-salt — 

Co2l0NH3,6HgCl2,40H2.     Cr2l0XH3,6HgCl2,4OH2.  — 

Luteo-salt — 


Co.,12NH 


*i2S( 


Cr2l2NH„{T|o^. 


KlulOXH 


"{2SO,' 


2OH2. 


2SO4 
Roseo-salt — 

Co210NH3,{2|q  ,20H2. 

Luteo-salt — 

Co2l2NH3,Co2Cyi2.  Cr2l2NH3,Co2Cyi2. 

Roseo-salt — 

C'o210NH3,Co2Cti2,2OH2.     Cr2l0XH3,Co2Cyi2,2OH2.    Eh2l0NH3,Cc2Cyi2,2OH2. 

The  following  are  two  of  the  five  exceptions  : — 

Jjuteo-salt — 

Co2l2]N^H3,3S04,50H2.         Cr2l2XH3,3S04,50H2.  — 

Roseo-salt — 

Co2l0NH3,3S04,50H2.         Cr.lONHs.SSO^.SOHo.         Eh2l0NH3,3SO4,5OH2. 

The  analogy  thus  shown  to  exist  between  the  luteo-  and  roseo-salts 
of  cobalt,  chromium,  and  rhodium  is  not  confined  to  their  composition, 
but  holds  as  regards  their  solubilities,  crystalline  properties,  and  their 
appearance,  formation,  and  changes.  It  is  only  therefore  by  their 
colour  and  nitrogen-estimations  that  the  corresponding  salts  can  be 
distinguished.  As  2NH3  =  34,  and  2OH2  =  36,  the  percentage  of 
metal  is  almost  the  same  in  the  two  series.  In  many  cases  the  roseo- 
salts  do  not  lose  the  2  mols.  OH2  which  are  part  of  their  constitu- 
tion, without  a  deeper  decomposition,  but  if  they  do,  purpureo-salts 
are  formed.  These  properties  enabled  the  author  to  confirm  the  re- 
sults of  other  authors. 

The  author  describes  the  crystalline  forms  of  the  various  salts, 
showing  that  the  corresponding  salts  of  each  series  have  the  same 
form.  Thus  the  nitrato-sulphates,  bromo-sulphates,  and  iodo-sul- 
phates  of  luteo-chromium  and  luteo-cobalt,  and  roseo-chromium  and 
roseo-cobalt,  all  crystallise  in  regular  octohedrons,  and  the  sodium 
pyrophosphate  and  sulphato-platinochloride  double  salts  crystallise 
alike  in  bright  regular  six-sided  plates.  The  platinobromides 
(3PtBr4)  of  luteo-chromium  and  roseo-cobalt  form  copper-coloured 
precipitates  of  quadratic  or  eight-sided  plates.  The  platinobromides 
(2PtBr4)  of  luteo-cobalt  and  roseo-cobalt  are  indistinguishable,  both 
forming  long  bright  four-  or  six-sided  needles,  having  the  appearance 
of  crystals  of  chromic  anhydride.  The  mercurio-chlorides  (GHgClj) 
in  all  cases  form  long  narrow  four-  or  six-sided  needles.  The  ferri- 
cyanides    and    cobalticyanides  of  roseo-cobalt,  roseo-chromium,  and 


INORGANIC   CHEMISTRY.  1095 

roseo-rliodium  cannot  be  distinguished  under  the  microscope  from 
the  corresponding  luteo-cobalt  and  luteo-chroraium  salts.  The  auro- 
bromo-sulphates  of  roseo-cobalt,  roseo-chromium,  I'oseo-rhodium, 
luteo-cobalt,  and  luteo- chromium  show  dichroism,  the  colours  being 
deep  violet-blue  and  bright  olive-green.  The  auro-chloro-sulphates  of 
luteo-cobalt  and  roseo-cobalt  are  also,  but  in  a  much  smaller  degree, 
dichro'ic.  If  the  nitrates  of  luteo-chromium  or  luteo-cobalt  in  dilute 
solution  are  precipitated  by  concentrated  nitric  acid,  they  crystallise 
in  long  narrow  needles  ;  if  in  concentrated  solution  by  dilute  nitric 
acid,  they  crystallise  in  quadratic  plates  or  pyramids.  The  roseo- 
salts  behave  in  a  precisely  similar  way,  only  that  in  the  roseo- 
chromium  and  roseo-cobalt  salts  the  prism  form  predominates ;  in 
the  roseo-rhodium  salts,  the  plate  form. 

The  luteo-  and  roseo-salts  also  resemble  each  other  in  their  forma- 
tion, and  the  author  has  already  shown  this  (/.  pr.  Chem.,  23,  229). 
The  most  convenient  way  to  prepare  roseo-salts  is  to  treat  the 
purpureo-salt  with  alkalis,  such  as  silver  oxide  and  water,  or  soda,  or 
dilute  ammonia.  By  using  concentrated  ammonia  and  taking  pre- 
cautions to  prevent  evaporation,  luteo-salts  are  formed,  as  Mills  has 
shown  (Pha.  Mag.  [4],  35,  245). 

On  treating  roseo-halo'id  salts  with  the  haloid  acids,  the  corre- 
sponding purpureo-salts  are  formed.  This  property  does  not  belong 
to  the  luteo-cobalt  haloid  salts,  but  is  possessed  by  the  luteo-chro- 
mium salts.  Luteo-chromic  chloride,  even  with  cold  concentrated 
hydrochloric  acid,  forms  chloropurpureo-chromic  chloride.  The 
bromide  changes  in  the  same  way,  more  slowly  with  hydrobromic 
acid,  but  the  action  of  hydriodic  acid  on  the  iodide  is  very  slight. 
The  author  enumei'ates  numerous  other  points  in  which  the  two 
series  of  salts  agree.  For  example,  many  luteo-  and  roseo-salts  are 
precipitated  by  acids  with  complete  double  decomposition  (in  contra- 
distinction to  the  purpureo-salts)  ;  both  luteo-  and  roseo-sulphates  are 
capable  of  forming  double  salts,  in  which  ISO4  is  replaced  by  2NO3, 
2C1,  2Br,  IPtCle,  IPtBre,  2AuCl4,  or  2AnBr4 ;  both  luteo-  and  roseo- 
nitrates  form  double  salts,  in  which  4NO3  are  replaced  by  2PtCl6; 
both  luteo-  and  roseo-chlorides  form  double  salts  with  2HgCl2  and 
GHgClo ;  and  both  form  three  double  salts  with  platinic  chloride  con- 
taining 1,  2,  or  3  PtCl4. 

The  chief  difference  in  properties  between  roseo-  and  luteo-salts  is 
that  roseo-salts  (svhen  not  combined  with  mercuric  chloride,  platinic 
chloride,  &c.)  are  dissolved  by  ammonia  with  formation  of  basic  salts, 
liuteo-salts  are  not  decomposed  by  ammonia,  and  are  less  soluble  in  it 
than  in  water. 

Trie  author  proposes  the  following  structural  formulae  for  these 
salts : — 

rH,o,x  rH3N,X 

I  H3N,H3N,X  H3N,H3N,X 

^    1  H3N,H,N,H3N,X  ^  J  H3N,H3N,H3N,X 

^n  H3N,H3N,H3N,X  ^*1  H3N,H3N,H3N,X 

I  H3N,H3N,X  I  H3N,H3N,X 

Lhax  LH3N,X 

Roseo-salts.  Luteo-salta. 
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Tn  tliese  formulas  H^O'^  has  the  same  function  as  HjN^.  The  luteo- 
salts  are  therefore  primary  amines,  the  purpureo-salts  partly  primary- 
amines  and  partly  metallic  salts,  and  the  roseo-salts  partly  primary 
amines  and  partly  primary  oxmes,  that  is,  compounds  containing 
tetrad  oxygen,  corresponding  to  the  sulphur  in  the  sulphines.  The 
author  states  the  grounds  on  which  he  bases  this.  A.  B. 


Mineralogical   Chemistry. 


Elasticity  of  Crystals  of  the  Regular  System.  By  K.  R.  Koch 
(Jahrb.  f.  Min.,  1884,  2,  Ref.,  156).— The  author  has  already  deter- 
mined the  coefficients  of  elasticity  of  rock  salt ;  he  has  now  extended 
his  observations  to  sylvine  and  sodium  chlorate.  The  final  results 
are — 

^1-  ^2-  Ej- 

KCl   4010  2088  1-92 

NaCl 4030  3395  1-19 

NaClOs 4047  3190  1-27 

kilogram 
The  coefficients  Ei  and  Ej  are  expressed  in  .    Ei  was  de- 
square  mm. 

termined  from  the  deflection  of  rods,  the  longitudinal  axis  of  which 
was  perpendicular  to  the  face  of  the  cube,  E^  from  rods  perpendicular 
to  the  face  of  the  dodecahedron.  The  results  in  the  case  of  NaClOs 
are  only  provisional;  those  for  sylvine,  on  the  other  hand,  are  exact  to 
0"5  per  cent.,  from  numerous  observations  on  15  rods  from  three  crys- 
tals, so  that  the  author  concludes  that  the  coefficient  of  elasticity  of 
sylvine  for  a  given  direction  is  always  the  same.  B.  H.  B. 

Dilatation  of  Crystals  on  Change  of  Temperature.     By  L. 

Fletcher  (Jahrb.  f.  Min.,  1884,  2,  Ref.,  153— 154).— With  the  view 
of  testing  the  autlior's  theory  of  the  possible  want  of  permanency  of 
the  thermic  axes,  Beckenkamp  made  measurements  of  the  angles  of 
anorthite,  axinite,  and  orthoclase  at  temperatures  of  20°,  80",  140°, 
and  200°.  From  these  measurements  he  deduced  the  positions  of  the 
thermic  axes.  He  found  that,  whilst  the  variation  in  the  case  of 
axinite  and  orthoclase  is  within  the  limit  of  experimental  errors,  in 
the  case  of  anorthite,  the  axis  of  minimum  expansion  for  20 — 80° 
forms  an  angle  of  26-|-°  with  the  corresponding  axis  for  20 — 200°. 
An  examination  undertaken  by  the  author  to  test  this  remarkable 
result  shows  it  to  be  due  to  experimental  error.  B.  H.  B. 

Isomorphous  Minerals  which  are  not  Chemically  Analogous. 

By  C.  Rammelsberg  (Jahrb. f.  Min.,  1884,  2,  Mem.,  67—74). — Among 
minerals,  especially  among  silicates,  groups  occur,  the  members  of 
which  have  the  same  or  nearly  the  same  crystalline  form,  or,  in  other 
words,  are  isomorphous.  Their  constitution  in  some  instances  is  pei^- 
fectly  analogous,  whilst  in  others  this  is  not  the  case.     The  latter  are 
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of  special  interest,  as  it  is  usually  tKouglit  that  isomorphous  bodies 
must  have  an  analogous  constitution,  or,  in  fact,  that  analogous 
constitution  is  the  basis  of  isomorphism.  To  the  silicate  groups,  the 
members  of  which  have  an  analogous  constitution,  belong  the  olivine 
group,  the  augite  group,  the  garnet  group,  the  tourmaline  group,  and 
the  group  comprising  epidote  and  vesuvian.  Silicate  groups,  how- 
ever, exist  in  which,  notwithstanding  the  similar  form,  the  constitu- 
tion is  not  analogous.  In  the  felspar  group  the  difference  extends 
from  the  mono-  to  the  tri-silicates.  By  Tschermak's  law,  the  nature 
of  the  lime-soda  felspars  is  rendered  clear.  From  the  ratio  ^4  :  Si 
may  be  deduced  that  of  Na  :  Ca.  The  two  members  are  known  from 
the  molecular  mixture  of  which  each  intermediate  member  is  pro- 
duced. It  is  thus  shown  that  silicates,  the  constitution  of  which  is 
not  analogous,  can  be  isomorphous.  In  the  mica  group,  the  members 
of  which  have  certainly  one  and  the  same  form,  the  constitution 
varies  to  a  small  extent.  They  are  partly  dibasic  silicates,  and  partly 
combinations  of  the  latter  with  normal  silicates.  The  preceding  re- 
miarks  are  supported  by  examinations  of  the  groups  of  scapolite, 
chabasite  and  phillipsite,  and  they  tend  at  the  same  time  to  show  how 
certain  chemical  ideas  are  entirely  misunderstood  by  many  mineral- 
ogists. 

Sjogren  has  recently  described  a  manganese  arsenate  from  Nord- 
marken,  which  he  calls  allactite,  and  which  has  the  form  of  vivianite 
and  cobalt-bloom,  but  contains  4  mols.  less   H2O  and  4  MnO  more. 

Instead  of  writing  <  .^^  ho"!'  ^®  represents  the  4MnO  as  replac- 
ing 4H2O,  in  order  to  explain  the  isomorphism  by  analogy.  He 
should  properly  have  written — 

Vivianite  =  HieFesPaOis 
Allactite    =  (H»Mn4)Mn3As20i6. 

Forty  years  ago  Hermann  enunciated  the  law  that  among  iso- 
morphous compounds  not  of  analogous  constitution  there  are  always 
two  terminal  members,  from  the  mixture  of  which,  in  various  propor- 
tions, all  the  others  are  produced.  This  theory  has  never  been  largely 
adopted,  as  it  is  based  on  hypotheses  which  cannot  be  proved  by  experi- 
ment. Tschermak's  law,  however,  is  of  great  scientific  value,  and  it 
would  not  be  less  important  to  prove  similar  laws  for  other  groups  in 
which  similar  foi'm  is  accompanied  by  dissimilar  constitution.  For 
this  purpose,  it  would,  however,  be  necessary  for  the  two  terminal 
members  to  be  actually  known.  Unfortunately  Tschermak  himself,  in 
a  memoir  recently  published,  regards  the  minerals  belonging  to  the 
scapolite  series  as  mixtures  of  two  terminal  members — a  linie-aluniina 
silicate  and  a  soda-alumina  silicate.  The  former  he  calls  meionite- 
silicate,  Ca4A4:jSi60M,  and  regards  it  as  a  combination  of  .5  mols. 
dibasic  with  1  mol.  tribasic  silicate.  This  compound  has  not  yet  been 
discovered,  as  meionite  itself  contains  a  certain  amount  of  the  second 
terminal  member,  which  he  calls  marialitc-silicate,  and  regards  as  a 
compound  of  2NaCl  +  3(Na2AiSif,Oi6),  in  which  the  second  member 
has  the  formula  of  albite.  As  he  adopts  the  formula  Na„Al:,Si,804„Cl2, 
he  assumes  that  the  0  is  replaced  by  CI2.     If  the  silicate  and  chloride 
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compounds  are  regarded  in  this  way,  the  following  results  are  obtained 
for  sodalite : — 

^  {sNaSlSi.Os}   =  Na,AlSiA,Cla. 
^•{2N^iiSi,0s}    =    ^^'^-^^SisOa.CIa. 

lu  other  words,  the  sodalites  A  (Greenland,  Ischia,  Salem,  Litchfield, 
Vesuvius)  consist,  like  the  meionite-silicate,  of  5  mols.  bibasic  and 
1  mol.  tribasic  silicate,  whilst  the  sodalites  B  (Ditro,  Bolivia)  must 
contain  7  and  1  mol.  respectively.  The  formula  of  apatite  trans- 
posed iu  the  same  way  would  no  longer  represent  a  phosphate.  All 
scapolites  too  must  contain  chlorine,  which  is  not  the  case.  The 
marialite  mixture  containing  4'2  per  cent,  chlorine  is,  however,  up  to 
the  present  time  merely  hypothetical.  In  just  the  same  way,  Fre- 
senius  traced  the  members  of  the  phillipsite  group  from  two  terminal 
members,  one  of  which  is  desmine  and  the  other  an  hypothetical 
hydrate  of  the  anorthite  mixture.  Still  more  arbitrary  is  his  theory 
of  two  such  terminal  members  in  the  chabasite  group,  as  neither  of 
them  have,  up  to  the  present  time,  been  shown  to  exist. 

B.  H.  B. 
Mineralogical  Notes.  By  V.  v.  Zepharovich  (Jahrb.  f.  Min., 
1884,  2,  Ref.,  157 — 159). — The  author  gives  an  account  of  several 
new  and  interesting  occurrences  of  minerals  at  localities  in  the  Tyrol, 
formerly  unknown  in  this  respect.  The  minerals  from  the  Ziller- 
grund  described  are :  harmotome,  scolezite  and  adularia,  desmine, 
and  calcite.  The  minerals  from  the  Stillupp  Valley  are  :  apatite, 
pericline,  titanite,  rutile,  and  laumontite.  B.  H.  B. 

Sulphur  from  the  Fumaroles  of  Montecito  in  the  Island  of 
Ischia.  By  A.  Oglioloko  (Ga~etfa,  14,  30 — 31). — During  the  obser- 
vations which  the  author  made  on  the  gaseous  emanations  of  Ischia, 
he  noticed  in  the  fumarole  of  Montecito,  near  Casamicciolo,  some 
prismatic  crystals  of  sulphur,  apparently  monoclinic,  amongst  those 
of  the  ordinary  trimetric  form.  On  making  careful  search  in  the 
same  neighbourhood,  he  found  some  magnificent  prismatic  crystals  of 
sulphur  but  little  coloured  and  quite  transparent ;  some  of  them 
5  mm.  long.  He  has  submitted  them  to  Scacchi  for  crystallographic 
measurement.  C.  E.  G-. 

Cobalt-,  Nickel-,  and  Iron-P3rrites.  By  L.  W.  McCat  (Jahrb.  f. 
Min.,  1884,  2,  Ref.,  161 — 163). — Safflorite  from  Schneeberg  gave  on 
analysis  the  following  results  : — 

As.  S.  m.  Co.  Fe.  Bi.  Total. 

66-33        0-16        27-76         0-64        trace         5-11         10000 

The  radiated  fibrous  safflorite  from  Wolfgang  Maasen,  near  Schnee- 
berg, gave  the  following  analytical  results  : — 

As.  S.  Co.  Fe.  Ni.  Cu.         Bi.      Quartz.     Total.     Sp.  gr. 

65-02     0-49     16-00     11-20     trace     0-65     0-37      5-82      99-55      7-28 
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The  pafflorite  from  Bieber,  the  spathiopyrite  of  Sandbersrer  CAbstr 
1884,  405)  gave  :—  &      v  . 

As.  S.  Co.  Fe.  Ni.  Bi.  Cu.  Total.       Sp  gr. 

68-27      1-30      1312      14-38      188      124      0-2G      100-45      7-26 

From  the  author's  investigations,  it  is  clear  that  there  is  a  rhombic 
modification  of  smaltine  which  only  approaches  to  the  formula  RAsj. 
The  compact  grey  ferruginous  and  heavy  varieties  must  also  be 
regarded  as  rhombic  modifications  of  smaltine.  This  rhombic  modifi- 
cation  was  discovered  by  Breithaupt,  whose  name  "  safHorite  "  should 
consequently  be  retained. 

Cheleutite. — This  name  was  given  by  Breithaupt  to  bismuth-cobalt 
ore.     The  analyses  of  two  specimens  from  Schneeberg  gave  : — 

As.  S.  Co.  Fe.  Ni.  Cu.  Bi. 

I.  75-09         1-30         12-46         5-16        301         158        078 
II.  45-30         1-10  8-42         3-08        218        0-72        trace 

Quartz.  Total.  Sp.  gr. 

I.       0-42  9y-80  6-30 

II.    39-00  99-80  6-35 

The  author  is  of  opinion  that  the  mineral,  which  in  composition 
and  properties  resembles  skutterudite,  does  not  belong  to  this  species 
but  to  smaltine,  as  its  specific  gravity  is  so  low.  Under  all  circum- 
stances, the  name  bismuth. cobalt  ore  must  be  dropped.  If  it  is  to 
have  a  special  name,  Breithaupt's  name,  cheleutite,  is  to  be  preferred. 

Chloanthite  from  Schneeberg.— A  specimen  of  ore  described  in  the 
Freiberg  collection  as  saSlorite  proved  to  be  chloanthite,  with  the 
following  composition  : — 

As.  S.  Ni.  Co.  Fe.  Bi.  Total. 

68-40        1-06        24-95        4-20        0-69        0-21        99-51 

The  analysis  of  chloanthite  from  Schneeberg  gave : — 

As.  S.  Ni.  Co.  Fe.  Cu.  Total.       Sp.  gr. 

7540      0-73       11-90       342       750      0-39       9934      6-54 
Formula  R^Sa. 

Radiated  mispickel,  from  Orawitza,  formerly  regarded  by  Breithaupt 
as  glaucodote,  and  by  Tschermak  as  alloclase,  has  the  following 
composition  : — 

As.  S.  Fe.  Co  +  Ni.        Total.  Sp.  gr. 

45-19         19-80         33-60  1-40         99-y9         6-05 

Cobaltine  from  Schladming. — 

As.  S.  Co.  Fe.  Ni.  Au.  Total. 

43-12        18-73        29-20        530        320        trace        99-55 

Arsenical   pyrites  from    Uiittenberg     (Hiittenbergite). — After    the 
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l-emoval  of  r70  per  cent,  of  bismuth,  the  following  analytical  results 
•wex'e  obtained :  — 

As.  S.  Fe.  Total.  Sp.gr. 

68-87  1-09  29-20  99-16  6-75 

Sfnaltine  from  Schneeberg. — 

As.  S.  Co.  Fe.  Ni.  Cu.         Total.        Sp.  gr. 

71-53      1-38      18-07       7-31       1-02      0-01      99-32      5-466 

Geierite  from  Breitenhrunn  (yFeSi  +  6Fe6As9). 

As.  S.  Fe.  Sp.  gr. 

61-40  6-73  31-20  31-20 

Mispicliel  from  Queropulca  in  Peru. — 

As.  S.  Fe.  Cu.  Total.  Sp.  gr. 

42-54        20-96        35-03        0-47        99-00        6-069 

B.  H.  B. 

Mispickel  from  A-uerbach.  By  G.  Magel  (Jahrb.f.  Min.,  1884, 
2,  Ref.,  166 — 168). — In  the  granular  limestone  of  Auerbach,  three 
different  types  of  mispickel  occur.  The  crystals  belonging  to  type  I 
are  of  rather  frequent  occurrence.  They  attain  a  size  of  1 — 4  mm., 
sometimes  5_ — 9  mm.,  and  exhibit  the  usual  simple  forms  of  mispickel  : 
coP,  5P00,  Pco.  Of  these  ^Pco  predominates.  The  analysis  gave 
the  following  percentage  composition  : — 

S.  Fe. 

20-639  35-812 

Cleavage  coP. 

The  crystals  belonging  to  type  II  are  extremely  rare.  They  attain 
a  size  of  3 — 5  mm.,  sometimes  6 — 9  mm.,  and  are  colurajiar.  ^The 
faces  observed  were  the  following:  coP,  -^Poo,  Poo,  P2,  Poo,  2Pco, 
and  the  new  face  fPco.  Cleavage  along  coP  could  not  be  observed  ; 
distinct  basal  cleavage.     The  mean  of  two  analyses  gave : — 

S.  As.  Fe.  Total. 

19-911  44-106  35-041  99058 

The  mispickel  of  types  I  and  II  agree  very  well  with  the  series  of 
Arzruni  and  Baerwald  (Abstr.,  1884,  404)  : — 

Axis  a.  S  found.     S  calculated. 

Mispickel  from  Ehrenfriedersdorf. .  . .  0-67811  19-761  19-748 

Auerbach  (type  II)  . .  0-67830  19-911  19-794 

Plianian    0-67960  20-080  20-099 

Mispickel  from  Sala 0-68066  20-410  20-351 

Auerbach  (type  I) 0-68185  20-639  20-530 

„             Joachimsthal 0-68215  20-520  20-701 

Type  III  is,  unfortunately,  only  represented  by  a  single  specimen. 
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To  two  crystals  crossing  along  Poo,  a  third  is  added  according  to  the 
same  law,  forming  a  drilling.  The  crystals  exhibit  the  faces  ^Poo,  Poo, 
^^-  B'.  H.  B. 

Crystallised  Voltzine.  By  G.  Cesaeo  (Jahrh.  f.  Min.,  1884,  2, 
Ref.,  166). — On  the  surface  of  a  mixture  of  blende  and  galena,  the 
author  found  crystals  resembling  radiated  antimony  glance  needles. 
They  are  flat,  compressed,  rectangular  needles,  bounded  above  by 
rhombic  octahedra,  translucent,  of  a  pale  orange  colour,  and  with 
waxy  lustre.  The  physical  and  chemical  properties  are  those  of 
blende,  except  that  the  crystals  contain  rather  less  sulphur.  The 
author  siipposes  that  the  mineral  is  either  a  pseudomorph  of  blende 
after  antimony  glance,  or,  as  is  more  probable,  crystallised  voltzine. 

B.  H.  B. 

Occurrence  of  Iron  in  Mexico.    (Dingl.  folyt.  J.,  252,  527.) 

In  the  province  of  Durango,  the  so-called  Cerro  de  Mercado  iron 
mountain  occurs,  which  is  1100  m.  long,  335  m.  wide,  and  195  m. 
high,  and  represents  a  mass  of  about  200  million  tons  of  ore.  The 
ore  which  exists  under  this  mountain  is  said  to  contain  more  iron 
than  the  quantity  obtained  in  England  during  350  years.  The 
following  analysis  gives  the  average  composition  of  this  ore  : — 

Fe304.  FeO.  MnO.  TiOo.  CaO.  MgO.  SO,. 

2-071        77-571        C-113        0-710        5-050        6-364        0-212 

Loss  on  Other 

P2O5.  Si02.  ignition.         ingredients. 

3-b41        7-760        1-984  1-124 

The  pig  iron  produced  from  this  ore  contained  0-771  per  cent, 
silicon,  0-428  per  cent,  sulphur ;  the  bar  iron  showed  0-105  per  cent, 
silicon  and  0-193  per  cent,  phosphorus.  D.  B. 

Pitchblende  and  Xenotime  from  Norway.  By  "W.  C.  Brog- 
GKR  {Jahrb.  f.  Min.,  1884,  2,  Ref.,  170— 111).— PitcliUende  from 
Moss. — The  forms  observed  were  :  0,  and  ooO.  Colour  black  ;  streak 
greenish-black.  H.  =  6.  Sp.  gr.  903.  The  analysis  gave  the  follow- 
ing results  : — 


SiOj. 

UOv 

UO.. 

PbO. 

FeO. 

CaO. 

IIoO. 

Total. 

0-31 

38-23 

50-42 

9-72 

0-25 

0  21 

0-70 

99-84 

corresponding  with  the  formula  R5O12  =  3RO2  +  2RO3. 

Xenotime  occurs  frequently  in  many  pegmatite  veins  in  various 
parts  of  Norway.  The  occurrence  at  Naresto,  near  Arendal,  is 
especially  remarkable.  It  there  forms  aggregates  on  chloi-itic  mag- 
nesia mica.  The  dark  brown  crystals  exhibit  the  forms  P,  coP,  3P3. 
Xenotime  may  easily  be  distinguislied  from  monazite,  which  accom- 
panies it,  by  its  prismatic  cleavage.  The  character  of  the  double 
refraction  of  xenotime  is  positive.  B.  II.  B. 


1102  ABSTRACTS  OF  CHEMICAL  PAPERS. 

A  Uranium  Mineral  from  Moss,  and  on  the  Occurrence  of 
Uranates  Generally.     By  C.  W.  Blomstrand  (J.  pr.  Chem.  [2]  29, 

o 

191 — 228). — The  mineral,  wliicli  was  found  at  Annerod,  in  the 
vicinity  of  Moss  in  Norway,  is  iron-black  in  colour,  sp.  gr.  8'73, 
hardness  5 — 6.  Fracture,  splintery.  The  following  results  were 
obtained  on  analysis  : — 

UjOg.      SiOj.     PbO.     ThO.     CeO.      YO.      FeO.      CaO.     HoO. 

80-97    0-81     8-41     5-64    0-38     2-42    1-26    0-30    0-83  =  101-02 

The  mineral,  which  has  been  named  broggerite  by  the  author,  is 
closely  related  to  cleveite.  The  author  points  out  that,  according  to 
our  present  knowledge,  the  natural  uranates,  of  which  pitchblende 
may  be  taken  as  the  type,  are  built  up  according  to  the  formula 
oROjUOs,  in  which  the  uranic  oxide  uniformly  appears  as  an  ortho- 
acid,  whilst  the  basic  portion  of  the  molecule  is  principally  composed 
of  nranous  oxide,  the  latter  being,  however,  always  partially  replaced 
by  lead  or  some  kindred  metal.  For  true  pitchblende  or  uranine  the 
most  probable  formula  is  shown  to  be  7U02,PbO,5UOo  =  U7Pb(UO)5 
or  UPbOeTJ  +  2U3(06U)3.  Of  the  thoruranines  there  are  two  forms 
known — (1)  broggerite,  for  which  the  formulae  U02,RO,U03  = 
UROeU,  or  eUROeU  +  UaCOfiU),.  are  suggested;  and  (2)  cleveite, 
U034RO,2U03  +  4aq  =  URiCOeU),  +  4aq.  P.  F.  F. 

Herderite.  By  A.  Weisbach  (Jalirb.  f.  Min.,  1884,  2,  Mem.,  134 
— 136). — The  analysis  of  a  specimen  of  herderite  from  Ehrenfrieders- 
dorf,  in  the  collection  of  the  Freiberg  School  of  Mines,  gave  the 
following  results: — (I.)  The  results  obtained  by  Hidden  in  the 
analysis  of  herderite  from  Stoneham,  Oxford  Co.,  Maine  (Abstr., 
1884,  827),  are  added  (II.)— 


CaO. 

Be,03. 

AJ.Oa. 

FeoOs. 

PPo- 

Loss. 

I. 

34-06 

8-61 

6-58 

1-77 

42-44 

6-54 

II. 

33-21 

15-76 

— 

— 

44-31 

6-72 

The  herderite  from  Stoneham  has  also  been  analysed  for  the  author 
by  Winkler,  who  found  in  101-7  mgrms. — 


CaO. 

BesOj. 

A1203. 

Fe.Oa. 

P2O5. 

H,0. 

TotaL 

33-67 

14-84 

2-26 

1-18 

41-51 

6-59 

100-05 

For  the  substance  free  from  aluminium  and  iron  the  formula  would 
be :  CaeBeiPeOjT  +  4H2O,  demanding — 


CaO. 

BeoOs. 

P205. 

H.O. 

3413 

15-34 

43-23 

7-30 

B 

H.  B. 

Richellite.  a  Ne-w  Mineral  Species.  Bv  G.  Cesaro  and  G. 
Despret  (Jahrb.f.  Min.,  1884,  2,  Ref.,  170).— At  Richelle,  near  Vise, 
a  mineral  occurs  which  has  the  following  composition : — 


WIXERALOGICAL  CHEMISTRY.  1103 


P205. 

Fe.,03. 

Ai.,0.,. 

CaO. 

H.O. 

HF. 

Total. 

28-78 

28-71 

1-81 

5- 76 

2t*-43 

611 

100-60 

On  heating  it,  the  substance  suddenly  gave  off  fumes  of  hydrofluoric 
acid,  changing  from  its  original  bright  yellow  colour  to  a  brownish- 
red,  and  no  longer  contained  any  fluorine.  The  authors,  therefore,  con- 
clude that  fluorine  was  not  present  as  I'aFo.  The  mineral,  formerly 
regarded  as  a  variety  of  delvauxite,  is,  therefore,  new.  It  forms 
bright  yellow  masses,  with  resinous  lustre.  H.  =  2 — 3.  Sp.  gr.  2. 
Its  tenacity  is  very  weak.  The  water  given  up  at  100°  (23-33  per 
cent.)  is  free  from  hydrofluoric  acid.  Before  the  blowpipe,  it  fuses 
easily  to  a  black,  slightly  magnetic  enamel.  It  is  easily  soluble  in 
acids,  and  gives  a  distinct  fluorine  reaction.  The  mineral  is  associated 
with  halloisite,  allophane,  and  a  greenish  iron  phosphate.  The 
authors  calculate  from  their  analyses  that  richellite  contains  2  mols. 
PA,  2  mols.  RoOs,  1  mol.  CaO,  3  mols.  HF,  and  166  mols.  H.O,  and 
they  are  of  opinion  that  the  fluorine  is  combined  with  iron. 

B.  H.  B. 

Natural  Hydrous  Double  Sulphates,  By  J.  Bl.us  (Jahrh.  f. 
Min.,  188-i,  2,  Ref.,  163— 165).— In  the  neighbourhood  of  jSIadeni 
Zakh,  in  Persia,  the  hydrous  double  sulphates,  voltaite,  metavoltine, 
and  botiyogen  occur  as  decomposition-products  of  a  trachytic  rock 
containing  ii-on  pyrites, 

Voltaite. — The  crystals  appear  to  be  regular,  with  the  combination 
0,  ooOco,  ooO,  mOyn.  Colour  greenish-black.  Streak  greyish-green. 
Fracture  conchoidal.  Greasy  lustre.  Brittle.  H.  =  2 — 3.  Sp.  gr.  2-6. 
Soluble  with  difficulty  in  cold  water.  The  analysis  gave  the  following 
results  : — 


S03. 

Fe.Oj. 

AlA- 

FeO. 

MgO. 

KoO. 

Na.O. 

H,0. 

Total. 

49-12 

13-85 

3-72 

5-24 

7-35 

2-37 

1-62 

16-60 

99-87 

Formula  3Al203,7Fe203.  This  analysis  does  not  exactly  agree  with 
the  analyses  of  voltaite  by  Abich  and  Tschermak. 

Metavoltine. — System  hexagonal.  Colour  sulphur- yellow,  H.  =  2-5, 
Sp.  gr.  2-53.     The  analysis  gave  the  following  results  : — 

SO3.  Fc.,03.  FcO.  K..0.  Na.,0.  H.O.  Total. 

46-90        21-20        2-92        987        4-65        1458        100-12 

Molecular  proportion  of  SO3  :  FcoOa  :  RO  :  HoO  =  13  :  3  :  5  :  18 ; 
RO  being  3FeO,7K20,5Na20.     From  this  the  formula 

5R0.3R,03.12S03  +  18H.0 
is  deduced, 

Botryogen  forms  compact,  crystalline  masses  of  brownish-violet 
colour  and  glassy  lustre.  Streak  violet- white,  brittle,  transparent  in 
thin  plates.  H.  =  25.  Sp.  gr.  2138.  Soluble  in  cold  water  to  a 
brownish-violet  solution.  On  the  addition  of  sulphuric  acid  the 
colour  disappears.     The  analysis  gave  : — 

SO3.  FeoOj-  FeO.         MgO.  HoO.  Total. 

40-95        20-50        4-12        359        30-82        99-98 
Formula  RSO4  +   Fe2(S04)3  +   13H.,0,  in  which  R  =  5Fe,7Mg. 
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This  analysis  agrees  with  the  composition  of  roeraerite,  except  that  in 
the  latter  R  is  replaced  by  2Zn,7Fe,  and  that  the  pei'ceutage  of  HoO  is 
also  rather  smaller.  The  author  consequently  regards  botryogen  and 
roemerite  as  identical.  B.  H.  B. 

Conversion  of  Rutile  into  Ilmenite.  By  A.  y.  Lasaulx  {Jahrh. 
f.  Min.,  1884,  2,  Ref.,  165 — 1(36). — The  author  describes  the  pseudo- 
raorphs  of  titanic  iron  after  rutile  from  Vannes.  The  alteration  begins 
by  the  addition  of  FeO,  and  the  separation  of  FeTiOg,  more  FeO  sub- 
sequently enters  the  isomorphous  mixture  with  the  FeTiOa,  and 
titanic  iron  is  finally  formed  containing  more  Fe203  than  FeO.  The 
author  supposes  that  FeTiOj  is  replaced  by  Fe203,  and  that  every 
variety  of  titanic  iron  could  be  formed  in  this  way.  He  therefore 
regards  all  titanic  iron  produced  in  the  same  way  from  rutile  as 
isomorphic  mixtures  of  7?i(FeTi03)  and  nCFcoOa),  and  not  as  mixtures 
of  FcjOsiTijOs.  Probably,  two  varieties  of  titanic  iron  must  be  dis- 
tinguished :  (1)  original  (FeTi)o03;  and  (2)  FeTiOa,  of  undetermined 
crystalline  form,  originating  from  rutile.  B.  H.  B. 

Melanophlogite.  By  G.  Spezia  {Jahrh.  f.  Min.,  1884,  2,  Ref., 
177 — 178). — Minute  cubes  and  crystalline  aggregates  of  melano- 
phlogite occur  implanted  on  a  thin  coating  of  opal  covering  sulphur 
crystals  from  Sicily.  The  cubes  become  black  on  the  surface  when 
heated.  This  black  colour  is  dae  to  carbon.  Melanophlogite  also 
occurs,  like  the  opal,  covering  sulphur  crystals,  or  in  the  form  of 
small  stalactites  ;  an  analysis  of  the  latter  form  was  made  with 
0"1196  gram,  the  results  being  as  follows :- 


Loss  on 

SiOj. 

SO3. 

c. 

Fe^Og. 

ignition. 

89-46 

5-60 

1-33 

0-25 

2-42 

B.  H.  B 

The  Felspars  of  Pantelleria.  By  H.  Forstner  {Jahrh.  f.  Min., 
1884,  2,  Ref.,  171 — 176). — The  volcanic  island  of  Pantelleria  consists 
of  (1)  phonolites  and  liparites  in  beds  ;  (2)  rocks  of  the  oldest  crater, 
consisting  of  older  and  more  recent  augite-andesites  ;  (3)  rock  of  the 
most  active  period  of  eruption ;  pantellerite,  a  dacite-like  rock  with 
triciinic  felspar.  Most  of  the  felspars  described  are  from  this  rock. 
(4)  Rock  of  the  most  recent  craters,  felspar-basalt.  The  trachytic 
rocks  of  the  island  are  very  rich  in  felspar.  The  felspar  crystals 
frequently  separate  out  by  weathering.  Among  these,  orthoclase 
crystals  are  rare ;  they  all  have  a  larger  percentage  of  sodium  than 
usual,  whilst  a  larger  percentage  of  potassium  is  met  with  in  the 
plagioclase.  The  paper  gives  elaborate  details  of  the  crystallographic 
and  optical  characters  of  the  following  felspars  :  (1)  monoclinic 
felspar  (soda  orthoclase)  from  the  white  liparite  of  the  Lake  Bagno 
deir  Aqua,  and  from  Cala  Porticello ;  (2)  triciinic  felspars  (micro- 
cline  albite  series).  These  occur  in  the  rocks  which  are  more  recent 
than  liparite,  and  which  contain  no  orthoclase.  The  felspars 
described  in  detail  are  plagioclase  from  the  older  augite-andesite, 
plagioclase  from  the  augite-andesite  lava,  and  plagioclase  from  the 
pantellerite  lava.  B.  H.  B. 
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Rubellan.  By  M.  W.  Hollrdng  (Jahrh.  f.  Min.,  1884,  2,  Ref., 
1G8 — 170). — The  crystals  of  rubellan  from  the  basalt-lava  of  the 
Laaoher  See  are  of  a  reddish-brown  colour,  and  variable  in  their 
physical  properties.  Sp.  gr.  250 — ■2-86.  They  cleave  easily  in  one 
direction,  and  all  are  optically  biaxial.  The  microscopic  examina- 
tion shows  that  rubellan  is  not  a  purely  hom.ogeneous  substance,  but 
contains  inclusions  of  various  kinds.  The  chemical  analysis  of  three 
specimens  gave  the  following  results  : — 

SiOo.  TiOo.  AlA-  FeoOj.  FeO.  MgO.  K.,0.  Ki.,0.  n.,0.  Total. 

I.  3.5-90  0-65  15-34  27  69  3-24  11-31  1-59    1-38  3-31  10041 

II.  36-97  0-80  17-94  2281  150  11-97  1-60   1-42  3-61  9862 

III.  37-09  1-24  1702  25-96  1-19  11-53  201   038  4-66  101-08 

Hot  hydrochloric  acid,  after  15  hours'  action,  dissolved  : — 
I.  III. 

AI0O3 14-83  per  cent.         17-74  per  cent. 

Fe,03    3018         „  22-31 

MgO 12-13         „  11-61 

The  mica  substance  always  contained  a  quantity  of  iron-ochre. 
A  constitutional  formula  cannot  be  calculated  for  I'ubellan,  as  it  is 
not  homogeneous,  but  merely  an  alteration-product  of  mica  or  ausrite. 

B.  H.  B. 

Synthesis  of  Pyroxene.  By  C.  Doelter  (JaJirh.f.  Min,  1884.  2, 
Mem.,  51 — (d'o). — The  assumption  by  silicates  of  the  form  R"R,"'.,Si06 
explains  very  satisfactorily  the  complicated  constitution  of  the 
pyroxenes,  and  has,  on  that  account,  been  largely  adopted.  No  exact 
evidence  for  it,  however,  exists.  It  is  of  interest,  therefore,  to  inves- 
tigate experimentally  the  question  whether,  by  fusing  together  diop- 
side  and  AL^O:,  or  Fe203,  pyroxenes  may  be  obtained,  the  constitution 
of  which  cannot  be  explained  by  the  assumption  of  the  silicate 
R"0,R"'203,Si02,  and,  secondly,  to  find  out  whether  these  silicates 
crystallise,  and  whether  they  agree  with  pyroxene.  All  the  experi- 
ments were  effected  in  a  Leclerq-Forquignon  furnace  in  platinum 
crucibles  with  4 — 6  grams  of  the  substance.  The  result  of  the  expe- 
ments  was  that  the  silicates  R"0,  R"'203,  Si02,  which  have,  up  to 
the  present  time,  been  regarded  as  purely  hypothetical  compounds, 
crystallise  and  exactly  resemble  in  their  properties  the  aiigites  pro- 
duced by  the  fusion  of  natural  augites.  With  the  exception  of  the 
solubility,  which  is  generally  greater  than  that  of  the  augites  pro- 
duced in  nature,  these  artificial  products  perfectly  coincide  wiih  the 
natural  augites,  and  consequently  the  theory,  according  to  which 
such  silicates  are  actually  present  in  these  natural  augites,  receives 
renewed  support.  B.  H.  B. 

Hydrated  Double  Silicate  of  Zinc  and  Aluminium.  By  G. 
Ci:.sAUu  (Jahrb.f.  Mlu.,  Ibbi,  2,  Kef.,  177). — The  auihur  found  a  new 
mineral  on  smith.sonite  of  unknown  locality.  It  formed  fibrous 
lamellar  masses  of  yellowish- white  colour,  which  could  be  scratched 
with  the  finger  nail,  and  could  be  separated  into  fibres  like  asbestos. 

VOL.    XLVI.  4  / 
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The  mineral  has  a  silky  lustre,  is  fasible  to  a  white  enamel,  anrl  gela- 
tinises with  nitric  acid.     The  analysis  gave  the  following  results  : — 


SiOj. 

AiPa- 

ZnO. 

CuO. 

H2O. 

CaO. 

CO2. 

20-1 

13-9 

47-0 

trace 

13-2 

2-0 

38 
B.  H.  B 

Analysis  of  the  Water  of  a  Thermal  Spring  in  the  Island  of 
Pantellaria.     By  G.  Beignoxe  (Guzzetta,  14,  42—54). 


Organic    Chemistry. 


Hydrocarbons  from  American  Petroleum,  and  their  Deriva- 
tives. By  G.  Lemoine  {Bull.  S"C.  Ghim.,  41,  161 — 166). — Schor- 
lemmer  having  isolated  two  isomeric  octanes  from  American  petroleum, 
the  author  has  investigated  the  higher  homologues  in  order  to 
discover  whether  corresponding  isoraerides  were  present.  The 
petroleum  used  in  the  investigation  was  a  fraction  obtained  by  dis- 
tillation on  the  large  scale,  and  having  the  mean  density  of  the  nonane 
studied  by  Pelouze  and  Cahours  (0"74  at  15°).  This  liquid  was  sub- 
mitted to  a  series  of  fractional  distillations  in  Le  Bel  and  Henninger's 
apparatus.  The  fractions  were  purified  fi'om  defines  by  treatment 
with  bromine  and  subsequent  distillation  in  a  vacuum.  The  propor- 
tion of  defines  present  was  about  30  per  cent.  The  octane,  nonane, 
and  decane  obtained  in  this  way  were  substantially  the  liquids  described 
by  Pelouze  and  Cahours.  Chlorine-derivatives  of  these  hydrocarbons 
were  obtained  by  the  action  of  chlorine  below  65°.  The- derivatives, 
after  purification,  were  converted  into  the  alcohols  by  heating  them 
with  alcoholic  potassium  acetate  in  sealed  tubes  at  156°.  The  acetate 
thus  obtained  was  saponified  with  potash  in  the  usual  way,  and  the 
alcohol  separated  from  the  corresponding  define  by  fractional  distil- 
lation. The  constants  determined  were  boiling  point,  density,  and 
vapour-density. 

Octane. — This  hydrocarbon  and  its  derivatives  have  already  been 
described  by  other  investigators.  In  the  present  instance,  the  octane 
was  isolated  merely  for  the  purposes  of  comparison.  It  was  obtained 
by  four  distillations,  and  was  not  treated  with  bromine.  B.  p.  121°  at 
779  mm.,  82"  at  212  ram. ;  63"  at  110  mm.,  31°  at  27  mm.  Pelouze 
and  Cahours  give  116 — 118°  as  the  boiling  point  at  ordinary  pressures. 
The  two  octanes  examined  by  Schorlemmer  boiled  at  119 — 122°  and 
122—125°.  The  density  of  the  liquid  was  0732  at  12-1°  (0-725  at 
15°,  Cahours).  Vapour-density  4-03,  determined  at  179".  An  analysis 
of  the  hydrocarbon  showed  that  it  contained  84'6  per  cent,  of  carbon, 
15 '1  of  hydrogen. 

Nonane. — Prepared  by  seven  distillations  of  the  original  petroleum 
and  subsequent  treatment  with  bromine,  followed  by  five  distillations 
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in  a  vacuum.  B.  p.  135—137^;  sp.  gr.  0-7-1-2  at  12-4"  (0741  at  !•")', 
Cahours)  ;  vapour-density  4"59,  determined  at  18U".  An  isomeride 
was  obtained  by  ten  fractional  distillations,  followed  by  two  successive 
treatments  with  bromine  and  five  fractional  distillations  in  a  vacuniu. 
B.  p.  129-5— 131-5";  sp.  gr.  0-743  at  0",  0-734  at  12-7',  0-731  at  1G\ 
0-725  at  24-7°  (0-741  at  15°,  Cahours)  ;  vapour-density  447,  deter- 
mined at  190°. 

Monochlorononane. — This  was  prepared  from  the  second  isomeride 
(b.  p.  about  132"  at  759  mm. ;  sp.  gr.  0-730  at  23-8).  B.  p.  ISD— 184" 
(196"  with  partial  decomposition,  Cahours)  ;  sp.  gr.  0-911  at  23-3",  0-908 
at  25-8  (0-899  at  15",  Cahours)  ;  vapour-density  taken  at  231'G  '  with 
partial  decomposition,  5-94. 

Nonylic  Alcohol. — This  was  prepared  from  a  nonane  boiling  between 
130— i35".  B.  p.  186—189".  (The  alcohol— b.  p.  200°— examined  by 
Pelouze  and  Cahours  was  prepared  from  nonane  boiling  at  136 — 138  '). 
Sp.  gr.  0-855  at  18-5°.  An  ultimate  analysis  gave  0  75-7  per  cent., 
H  133  per  cent. 

Noni/leyie. — This  body  was  separated  from  the  alcohol  by  fractionsxl 
distillation.  B.  p.  133—136°  (140"  Wurtz) ;  sp.  gr.  0-853  at  18-4". 
This  olefine  is  isomeric  with  that  obtained  from  metaoleic  acid 
(b.  p.  110°)  by  Fremy. 

Decane. — Obtained  by  15  fractional  distillations  of  the  pctio- 
leum,  and  purification  of  the  liquid  by  bromine,  followed  by  two  dis- 
tillations in  a  vacuum.  B.  p.  151 — 160°  at  757  mm.,  67-5°  at  36  ram. 
(at  the  ordinary  pressure  160°,  Pelouze  and  Cahours  ;  155 — -157°, 
Wurtz;  155—160°,  Cloez) ;  sp.  gr.  0-764  at  0°,  0-753  at  15-6,  0-751  at 
17°,  0-739  at  about  35-5  (0-757  at  15°,  Cahours  ;  0-760  at  15°,  Cloez)  ; 
vapour-density  4-95,  determined  at  2007°. 

MonocJilorodecatie.  —  This  was  prepnred  from  the  decane  just 
described  (b.  p.  155").  B.  p.  201—203°  (200—204°,  Pelouze  and 
Cahours)  ;  sp.  gr.  0-908  Q,t  19°. 

DecyJene. — Monochlorodecane,  purified  by  three  fractionations,  was 
heated  for  17  hours  at  about  110°  with  an  excess  of  alcoholic  potash. 
The  product  was  treated  with  water,  the  hydrocarbon  dried  by  calcium 
chloride,  and  rectified  by  distillation.  B.  p.  159 — 174°  (158 — 160", 
Pelouze  and  Cahours)  ;  sp.  gr.  0-855  at  14°. 

Decijlic  Alcohol. — This  was  prepared  by  the  genei-al  method  from 
monochlorodecane,  and  was  separated  from  decylene  by  fractional 
distillation.  After  two  rectifications,  it  boiled  at  about  200°.  Sp.  gr. 
0-858  at  18-5°.     A  combustion  gave  C  76-1,  H  142. 

The  author  intends  to  verify  and  complete  these  results,  using 
another  specimen  of  petroleum.  The  hydrocarbons  described  ab  ive 
appear  to  be  isomeric  with  those  obtained  by  Krafft  from  tin'  fatty 
acids.  W.  11.  D. 

Chlorine-derivatives  of  Dibromodinitromethane.  By  S.  N. 
LOSAXITSCII  (Ber.,  17,  848 — 849). — It  has  been  shown  previously  tliat 
dibromodinitromethane  reacts  with  alkaline  hydroxides  to  form  salts; 
thus  CBrK(N0.j)2  is  formed  with  potassium  hydroxide  (Abstr.,  1883, 
564).  Chlorine  passed  through  an  aqueous  solution  of  tin's  comj^ound 
causes  the  separation  of  chlorohromodinitromethane,  CBrCKNOv).;,  as 
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an  oil.  B}^  the  action  of  potasli  on  this  in  alcoholic  solution,  the  crys- 
talline compound  CC1K(N02)2  is  formed  :  by  passing  chlorine  into 
its  aqueous  solution,  it  is  converted  into  dichlorodinitrom ethane, 
CCl2(N02)2,  an  oily  body,  first  described  by  Marignac.  H.  B. 

Higher  Homologues  of  Acetylene.  By  F.  Krafft  (Ber.,  17, 
1371 — 1377). — The  author  has  previously  described  a  number  of 
higher  members  of  the  paraffin  series  (Absti\,  1882,  1271),  and  of 
the  olefine  series  (this  vol.,  572),  prepared  in  a  state  of  purity  by 
synthetical  methods.  From  the  higher  olefines  he  now  obtains  the 
corresponding  members  of  the  acetylene-group  as  follows  : — The  olefine 
is  dissolved  in  several  times  its  weight  of  carbon  bisulphide,  cooled  by 
a  freezing  mixture,  and  one  molecular  pi-oportion  of  bromine  diluted 
with  carbon  bisulphide  added  slowly  and  with  constant  shaking.  The 
resulting  dibromide,  after  evaporation  of  the  carbon  bisulphide,  is 
heated  with  alcoholic  potash  in  open  vessels,  precipitated  by  water, 
and  again  heated  with  alcoholic  potash  in  closed  vessels  for  four  to  five 
hours  at  150°.  The  acetylenes  prepared  in  this  way  may  be  purified 
by  two  to  three  distillations  under  reduced  pressure.  They  combine 
eagerly  with  bromine. 

Bodecylene  dibromide,  Ci2H2iBr2,  is  a  colourless  liquid  of  faint  odour, 
it  can  be  solidified  by  means  of  liquid  sulphurous  anhydride,  and  then 
melts  at  —  15°.  Dodecylidene,  Ci2H22,  is  a  colourless  liquid,  boils  at 
105°  under  15  mm.  pressure,  and  can  be  solidified  by  strong  cooling, 
and  then  melts  at  —  9°.  Its  sp.  gr.,  compared  with  water  at  4°,  is 
0-8030  at  0°,  0-7917  at  15°,  and  0-7788  at  32-5°. 

Tetradeci/lene  bromide,  CuH28Br2,  melts  at  0°.  Tetradecylidene, 
CuHofi,  forms  a  crystalline  mass,  melts  at  -|-  6-5°,  and  boils  at  134° 
under  15  mm.  pressure.  Sp.  gr.  =  08064  at  6-5°,  0-8000  at  15-2°, 
and  0-7892  at  30  \ 

Cetene  bromide,  Ci6H32Bi'2,  is  a  crystalline  substance  melting  at  13-5^. 
Hexadecylidene,  CieH;,,,,  crystallises  in  hard  lustrous  tables,  melts  at 
20°  and  boils  at  160°  under  15  mm.  pressure.  Sp.  gr.  =  0-8039  at 
20",  0-7969  at  3o°. 

Odadecylene  bromide.  CigHjgBro,  crystallises  in  silvery  tables,  melts 
at  24°,  and  is  sparingly  soluble  in  alcohol.  Octadecylidene,  C18H34, 
crystallises  in  large  plates,  melts  at  30°,  and  boils  at  184°  under  15  mm. 
pressure.     Sp.  gr.  =  0-8016  at  30°. 

The  physical  properties  of  these  members  of  the  acetylene  series 
are  compared  in  the  following  table  : — 


Dodecylidene  . . 
Tetradecylidine. 
Hexadecylidine. 
Octadecylidene. 

From  this  table  it  will  be  seen  that  the  law  put  forward  by  the 
author  as  to  the  density  of  the  normal  parafiins  and  olefines  imme- 
diately above  the  point  of  fusion  (Abstr.,  1882,  1272;  this  vol.,  572), 
albO    holds   good   for  the    higher  members  of   the  acetylene    series. 


Melting 

Sp.  gr.  at  the 

Boiling  at 

point. 

melting  point. 

15  mm. 

C12H22 

-  9=^ 

d   9  =  0-8097 

105° 

CuHie 

-f   6-5° 

fZs.o    =  0-8064 

134° 

CieHso 

20° 

d.^     =  0-8039 

160° 

CiibHai 

30° 

d;^     =  0-8016 

184° 
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"  Eqiial  volumes  of  fused  acetylenes  have  (rerj  nearly)  equal 
weights."  In  all  three  series  a  difference  in  composition  of  C^Hj  is 
equal  to  a  difference  of  about  Zo'?  in  the  molecular  volume  of  the 
liquid  immediately  above  its  fusing  point.  A.   J.   G. 

The  so-called  Rubeanhydric  Acid  (Cyanogen  Bisulphy- 
drate).  By  R.  Wollner  (/.  pr.  Cham.  [2j,  29,  12D— 181).— Tlie 
author  has  prepared  this  compound,  CsN-HiS-^,  by  passing  dry 
cyanogen  gas  into  an  alcoholic  solution  of  sodium  sulpliydrate ;  on 
adding  hydrochloric  acid,  the  cyanogen  bisnlphydrate  is  precipitated. 
If  the  solution,  after  treating  it  with  cyanogen,  is  allowed  to  stand 
for  some  hours,  decomposition  takes  place,  and  on  adding  hydro- 
chloric acid  no  precipitate  is  obtained.  The  author  considers  the 
free  acid  to  be  an  imido-derivative,  [C(NHj.SH].,  of  the  as  yet 
unknown  thioxalic  acid,  (CO. Stl)2.  J.  I.  W. 

Action  of  Iodine  on  Potassium  Seleniocyanate.  By  A.  Yva\- 
XEUIL  (Bull.  Soc.  Chim.  41,  18 — 20).  Chlorine,  bromine,  and  iodine 
act  on  an  aqueous  solution  of  potassium  seleniocyanate  foi-naing  red 
crystalline  pj-ecip'tates.  The  compounds  are  not  easily  isolated  unless 
precautions  be  taken  to  avoid  excess  of  the  halogen.  In  studying  the 
action  of  iodine  on  potassium  seleniocyanate,  the  author  uses  a  liquid 
containing  93  parts  of  iodine  and  120  of  potassium  iodide  dissolved  in 
100  parts  of  water.  15  c.c.  of  this  liquid  suffice  to  completely  react 
with  10  grains  of  potassium  seleniocyanate  dissolved  in  100  c.c.  of 
water.  As  the  iodine  solution  is  gradually  added,  a  red  crystalline 
precipitate  is  thrown  down ;  this  is  filtered  off  and  the  liquid  allowed 
to  stand  without  access  of  air  when  more  crystals  are  deposited.  The 
total  yield  is  about  50  per  cent,  of  the  potas.sium  seleniocyanate 
operated  on.  The  crystals  dried  by  pressure  or  over  sulphuric  acid 
contain  selenium,  cyanogen,  potassium,  water,  and  iodine.  The  Litter, 
which  is  present  to  the  extent  of  about  4  per  cent.,  the  author  regards 
as  an  impurity  from  adhei-ing  cyanogen  iodide.  Leaving  this  out 
of  consideration,  the  results  lead  to  the  formula  K(CN):,Se4,H;,0. 
The  other  products  of  the  reaction  are  potassium  iodide  and  cyanogen 
iodide,  both  of  which  remain  dissolved  in  the  aqueous  liquid.  The 
decomposition  is  probably  expres.sed  by  the  equation  4KCNSeH-2I.  r 
H,0  =  K(CN):,Se4,H,0  +  3KI  +  CNI.  The  new  compound  forms  ruby- 
red  crystals  having  an  odour  of  hydrocyanic  acid  and  hydrogen 
selenide.  The  crystals,  when  treated  with  water  or  exposed  to  moist 
air,  are  at  once  decomposed,  producing  principally  potassium  selenio- 
cyanate and  free  selenium.  When  heated  to  120°,  they  are  decomposed, 
yielding  potas.sium  seleniocyanate,  selenium,  and  cyanogen.  The  com- 
pound is  insoluble  in  ether,  chloroform,  and  carbon  bisulphide. 
Admixture  with  absolute  alcohol  causes  the  deposition  of  se'eniuni 
.and  the  formation  of  a  new  body  which  remains  in  .solution,  but  can 
be  obtained  in  brown  crystals  by  eviiporating  the  liquid  in  a  vacuum. 
This  compound  is  potassium  per-seleniocyanate,  K(CN):,Sc.,.  It  is  at 
once  decomposed  by  water,  but  is  dissolved  by  absolute  alcohol.  When 
this  compound  is  heated,  it  yields  potassium  seleniocyanate,  seleniun), 
and  cyanogen.  W.  R.  D. 
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Preparation  of  Ethereal   Salts  by  Double   Decomposition. 

By  G.  Bertoni  and  F.  Truffi  {Gazzetta,  14,  23—29).  Bertoni  had 
previously  found  (Gazzetta,  1882)  that  when  amyl  nitrite  is  digested 
with  ethyl  or  methyl  alcohol  double  decomposition  takes  place  with 
formation  of  ethyl  or  methyl  nitrite  and  regeneration  of  amyl  alcohol. 
The  authors  in  this  paper  give  the  results  obtained  with  normal 
propyl  alcohol  (b.  p.  97°)  and  isobutyl  alcohol  (b.  p.  107°).  The  amyl 
nitrite  employed  was  prepared  from  fermentation  amyl  alcohol  boiling 
between  128°  and  132'^. 

Projrylic  nitrite. — Amyl  nitrite  and  propyl  alcoliol  in  molecular 
proportions  were  placed  in  a  flask  furnished  with  a  four-bulb  frac- 
tioning  tube,  and  gradually  heated,  collecting  the  portion  which  came 
over  below  64° ;  this,  after  being  dried  wnth  fused  calcium  nitrate  and 
submitted  to  fractional  distillation,  gave  pure  propyl  nitrite  (b.  p.  57°), 
which  was  subsequently  completely  reconverted  into  propyl  alcohol  by 
digestion  with  methyl  alcohol.  It  was  found  that  51'G  per  cent,  of 
the  propyl  alcohol  was  converted  into  the  nitrite. 

Isohiiti/l  nitrite. — On  heating  a  mixture  of  amyl  nitrite  and  isobutyl 
filcohol  m  the  manner  described  above,  isobutyl  nitrite  was  obtained 
1  oiling  at  QQ — 70",  the  pro]  ortion  of  the  alcohol  converted,  however, 
being  only  37'8  per  cent,  in  this  instance.  Several  repetitions  of 
these  experiments  were  made,  and  from  the  results  and  those  obtained 
in  the  furmer  research,  he  deduces  the  following  : — 

Limit  of  the  Formation  of  Nitrites  hy  Double  Decomposition. 

Methyl  alcohol   =    100  per  cent. 

Ethyl  „         =      85 

Propyl         „         =      52  ,, 

Isobutyl      „         =      37  ,, 

The  limit  of  etherification  decreases  with  the  molecular  weight,  and 
moreover  this  decrease  is  regular,  for  if  we  consider  the  difficulty  of 
separating  the  whole  of  the  propyl  and  isobutyl  nitrites  formed,  it  is 
n  ore  than  probable  that  the  numbers  found  are  sonaewhat  too  low: 
if  we  make  that  for  propyl  alcohol  55  and  for  isobutyl  alcohol  40,  the 
limits  become  100,  85  ;  55  and  40  per  cent,  respectively,  and  the 
d.ifereuces  100  -  85  =  15 ;  85  -  55  =  30  =  2  x  15 ;  and  55  -  4U 
=  15.  The  author  also  draws  attention  to  the  fact  that  the  differences 
between  the  boiling  points  A  of  the  alcohols,  and  of  the  corre- 
sponding nitrites  B,  is  in  almost  every  case  40°. 


&> 

c 

t^ 

o 

p 

Alcoliol. 

■^1 

"c  ^ 

'M 

1^  ^ 

>> 

ij  f-^ 

o 

P-. 

a  a 

j:-o 

o 

o 

>-> 

< 

^ 

P) 

M 

T^ 

1— 1 

H 

% 

A 

1.37° 
97 

132° 
92 

116° 
76 

107° 
67 

97° 
57 

81-6' 
41.-5 

78° 
18 

67° 

B 

13 

Ditfercnce. . 

40 

40 

40 

40 

40 

40-1 

60 

bO 

C.  E.  G. 


ORGANIC   CHEMISTRY.  Ill] 

Second  Anhydride  of  Mannitol.  By  A.  Fauconnier  (Bull.  Soc. 
Chim.  41,  Is — 2U).  Jii  adilition  to  the  reactions  described  iu  a  former 
Abstract  (Abstr.,  1883,  p.  305),  the  following  have  been  investigated. 
The  body  appears  to  be  isomeric  with  the  mannide  of  Berthelot,  and 
for  this  reason  is  called  by  the  author  isomannide.  It  is  dextrorotatory, 
a  solution  in  ethyl  alcohol  is  more  dextrorotatory  than  an  aqueous 
solution,  and  the  solution  in  methyl  alcohol  has  a  still  greater  rotatory 
action.  Gaseous  hydrochloric  acid  does  not  act  on  isomannide  either 
in  the  cold  or  at  100°,  even  in  presence  of  zinc  chloride,  but  wlieu  an 
aqueous  solution  of  the  substance  is  saturated  with  the  gas  at  0°,  and 
the  liquid  heated  in  a  sealed  tube  for  some  days  at  100°  mannitol 
dichlorhydrin,  CsHioOiClo,  is  formed.  In  addition  to  the  diacetyl-deri- 
vative  previously  described,  a  mono-derivative,  CeHgOs.AcO,  has  been 
produced  by  the  action  of  acetic  chloride :  it  is  a  colourless  liquid 
boiling  at  185 — 187°  under  a  pressure  of  25  mm.,  insoluble  in  water, 
soluble  in  ether.  When  isomannide  is  heated  with  methyl  iodide  and 
concentrated  potash  solution,  a  monomethyi-derivative,  CsHgOs-OMe, 
is  formed  in  crystals  which  melt  at  44 — 45"^.  A  diforaiic-derivative, 
C6Hs02(CHO.i)2,  was  obtained  by  the  action  of  formic  acid  on  iso- 
mannide. It  forms  crystals  which  melt  at  115°,  and  are  very  soluble 
in  warm  alcohol,  sligiitly  in  cold  water,  more  so  in  ether.  It  is 
decomposed  when  distilled  under  the  ordinary  pressure,  carbonic 
oxide  being  evolved  and  isomannide  formed. 

From  the  reactions  of  isomannide,  the  author  concludes  that  it  is  a 
saturated  body  the  molecule  of  which  contains  no  doubly  linked 
cai'bon-atoms.  The  two  alcoholic  hydroxyl-groups  are  not  in  the 
vicinity  of  one  another.  The  other  two  atoms  of  oxygen  are  each 
united  to  two  different  carbon-atoms  constituting  two  '.  C C  '.  groups. 

If  it  be  admitted  that  the  constitution  of  mannitol  is  symbolised  by  a 
symmetrical  open  chain,  the  following  formula  rej^resents  the  reactions 
of  isomannide — 

OH.CH...CH— CH  :  CH— CH.CH^.OH. 

This  formula  however  needs  further  confirmation  by  a  study  of  the 
oxidation-products  of  isomannide  of  which  so  far  only  oxalic  acid 
has  been  obtained.  W.  II.  D. 

Action  of  Cupric  Hydroxide  on  Sugars.  Part  II.  By  J. 
Habkkma.vx  and  M.  Honig  (Monatsh.  Chein.,  5,  208 — 216).  (See 
Abstr.,  1883,  38). — Galactose. — This  sugar  was  prepared  according  to 
Soxhlet's  method  {J.  i>r.  Chem.  [2],  2l,  2G9)  from  milk-sugar;  clear 
proof  was  obtained  that  the  second  sugar  formed  at  the  same  time 
was  dextrose.  In  this,  as  in  all  other  cases  of  oxidation  with  cupric 
hydroxide,  the  products  were  the  same  whether  the  oxidation  was 
eifected  in  neutral  or  alkaline  solution,  the  presence  of  alkali  merely 
accelerating  the  reaction.  The  products  of  the  oxidation  of  galactose 
ai-e  carbonic  anhydride,  formic  acid,  a  very  small  quantity  of  glycollic 
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acid,  a  relatively  larger  quantity  of  lactic  acid,  and  a  non-volatile 
acid  (or  mixture  of  acids)  insoluble  in  ether,  whose  calcium  salt  is 
amorphous  and  insoluble  m  alcohol. 

With  regard  to  the  course  of  the  reaction,  the  cupric  hydroxide 
begins  to  be  decolorised  soon  after  the  commencement  of  boiling ; 
it  had  changed  to  yellowish-green  in  half  an  hour  and  in  one  hour  to 
nearly  pure  reddish-yellow.  Evolution  of  carbonic  anhydride  com- 
mences with  the  beginning  of  change  of  colour  in  the  copper  oxide, 
but  at  first  there  is  not  much  evolved.  With  the  portions  of  cupric 
hydroxide  added  later  reduction  is  more  quickly  effected,  and  carbonic 
anhydride  is  copiously  evolved. 

With  milk-sugar,  the  course  of  the  reaction  is  similar  to  that 
observed  with  cane-sugar,  inversion  apparently  preceding  oxidation. 
The  products  are  identical  with  those  observed  in  the  case  of  galactose, 
but  the  amount  of  glycollic  acid  formed  exceeds  that  of  the  lactic  acid. 

With  maltose,  the  reduction  of  the  cupric  oxide  proceeds  very 
quickly.  Three  stages  can  be  observed  in  the  reaction,  the  first 
evidently  during  inversion,  the  second  and  third  similar  to  those  seen 
in  the  case  of  grape-sug-ar.  The  products  botli  in  their  qualitative 
and  quantitative  relations  are  identical  with  those  from  dextrose. 

The  oxidation  of  Sorbin  occurs  more  quickly  and  energetically  than 
that  of  any  other  sugar.  The  products  are :  1,  Carbonic  anhydride 
in  large  quantity ;  2,  Formic  acid  in  relatively  large  amount ;  3,  a 
very  small  quantity  of  a  brown  substance  soluble  in  ether,  and  con- 
sisting of  a  mixture  of  an  indifferent  resinous  substance  with  an  acid 
whose  barium  salt  forms  a  brown  amorphous  mass ;  and  4,  an  acid 
of  the  empirical  formula  CsH^Oe.  This  acid  may  possibly  be  glyceric 
acid,  but  the  authors  have  not  yet  sutficient  evidence  to  speak  posi- 
tively. 

Mannitol  and  dulcite  have  no  action  on  cupric  hydroxide  either  in 
neutral  or  alkaline  solution.  A.  J.  G. 

Rate  of  Reduction  of  Fehling's  Solution  by  Sugars.     By  F. 

Urech  (Ber.,  17,  1539 — 1543). — With  a  view  to  determine  the 
composition  of  invert  milk-sugar,  the  author  has  experimented  on 
the  rate  of  reduction  of  Fehling's  solution  by  dextrose,  levulose, 
invert  sugar  from  saccharose,  milk-sugar,  invert  milk-sugar,  and 
various  mixtures  of  the  same.  He  concludes  that  invert  milk-sugar 
must  consist  either  of  dextrose  and  galactose,  or  of  lactoglucose  and 
galactose.  Which  of  these  views  is  correct  must  be  decided  by 
determining  the  rate  of  reduction  by  galactose  and  by  mixtures  of 
dextrose  with  galactose.  L.  T.  T. 

Action  of  Alkalis  on  Invert-sugar,  Dextrose,  and  Milk- 
sugar.  By  F.  Ukech  (Ber.,  17,  1543— 1547).— The  action  of  alkalis 
tends  to  diminish  the  reducing  power  of  these  sugars. 

L.  T.  T. 

Birotation  of  Glucose  and  Milk-sugar.  By  F.  Urech  (Ber., 
17,  1547 — 1549). — The  sparing  solubility  of  milk-sugar  in  water 
makes  the  rapid  determination  of  its  birotary  power  difficult.  The 
highest  ratio  the  author  has  obtained  is  1  :  1*62.       With  glucose  at 
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lo"w  temperatures,  the  author  has  obtained  ratios  up  to  1  :  2-19.  From 
a  comparison  of  the  results  obtained  with  glucose  and  milk-sugar,  he 
believes  the  birotation-ratio  with  milk-sugar  would  certainly  be  as 
much  as  1  :  2,  if  it  could  be  determined  correctly.  The  rotation 
diminishes  from  the  moment  of  solution,  and  the  rate  of  diminution 
increases  with  rise  of  temperatui-e.  L.  T.  T. 

Inversion  of  Cane-sugar.  By  W.  Ostwald  (J.  pr.  Chem.  [2], 
29,  385 — 408). — The  author  has  determined  the  velocity  with  which 
cane-sugar  is  inverted  by  various  acids.  The  method  of  experiment 
was  to  take  10  cc.  of  a  solution  of  sugar  (40 — 50  per  cent.),  and 
dilute  it  with  10  cc.  of  a  normal  acid  solution  (1  equiv.  per  litre). 
The  liquid  was  then  heated  at  25°,  and  at  the  end  of  each  hour  the 
amount  of  sugar  inverted  was  estimated  by  the  polarisco]ie.  The 
experiments  were  carried  out  with  32  acids,  and  the  velocity  of  the 
reaction  was  found  to  vary  with  the  different  acids.  The  formula 
representing  the  progress  of  the  reaction  is  the  same  as  that  found 
for  the  action  of  acids  on  methyl  acetate  (this  vol.,  581)  :  log  b  — 
log  (h  —  x)  =  a  .c  .t ;   where  a  represents  the  amount  of  the  acid  and 


I. 

II. 

III. 

Hrdrochloric  acid    

100-0 

111-4 

100  0 

103-5 
53-60 

100 -00 
91-8 
91-2 

104-4 
1-53 
0-400 
0-335 
4  84 
271 
75-4 
1-308 
1  -066 
1-815 
1  -372 
1-390 
2-67 
6-49 
1-715 
1  -062 
18-57 
3-(  8 
0-545 
1-070 
1-271 
1-725 
6-21 
4  -81 

100  0 

105-5 

100  0 

101-8 

73-2 

100  0 

95-9 

95-4 

102-2 

12-4 

6-32 

5-79 

22-0 

52-1 

86-8 

11-4 

10-3 

13-5 

11-7 

11-8 

16-3 

25-5 

13-1 

10-3 

43  0 

17-5 

7-38 
10-3 
11-3 
13-1 
24-9 
21-9 

100-0 

99-1 

Nitric  acid 

95-7 

Chloric  acid 

97-2 

Sulphuric  acid 

73-9 

Ethyl  hydrogen  sulphate    

99 -3 

98 -9 

98  -9 

Benzcnesulphonic  acid    

95-5 

Formic  acid 

Acetic  at'id    

11-5 

5-87 

Isobutyric  acid   . , 

518 

Monochloracetic  acid 

20-8 

Dichloracetic  acid    , 

48-0 

Trichloracetic  acid 

Gljcollic  acid 

82  6 

Lactic  acid    

Mcthylglyc(jllic  acid    

9-49 

Ethvlglycollic  acid 



Methyl-lactic  acid    

Diglvcoliic  acid    



Pyrunicemic  acid 

25-9 

Glyceric  acid     

Ilydroxybutjric  acid   

9-60 

Oxalic  iicid    

43  0 

Malonic  acid 

16-9 

Succinic  iu-id 

Pyrotartaric  acid 

7  -04 

Malic  acid 

10-9 

Citric  acid 

12-8 

Phosphoric  acid    

Arsenic  acid ... 
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is  constant,  b  the  amount  of  sugar  used,  and  x  the  amount  of  sugar 
inverted  in  the  time  t.  The  results  found,  for  the  constant  a .  c  are  in 
the  case  of  each  acid.  and.  each  observation  very  close. 

The  relation  between  the  constants  of  inver.sion  and  the  affinities  of 
the  acids  is  well  marked.  In  the  table  (p.  1113)  is  given,  in  the  first 
column,  the  value  for  c  in  the  case  of  each  acid,  referred  to  HCl  = 
100  ;  in  the  second  the  square  root  of  the  number  is  given  referred 
again  to  HCl  =  100  ;  and  for  comparison  in  the  third  column  the 
square  root  of  the  velocity  in  the  decomposition  of  methyl  acetate. 

The  author  also  erives  a  table  of  the  values  of  log for  all 

^  ^  h  —  X 

values  of  -  between  0"001  and  0'999  for  the  use  of  those  who  may 
wish  to  pursue  similar  investigations.  A.  B. 

Action  of  Bromine  in  Alkaline  Solution  on  Amines.  Part  Y. 
By  A.  W.  HoFMANN  (Ber.,  17,  1406 — 1412). — A  continuation  of  the 
author's  work  on  this  subject  (Abstr.,  1882,  822,  950,  and  1052),  In 
the  last  paper,  the  formation  of  nitriles  in  this  reaction  was  mentioned, 
the  author  being  then  of  opinion  that  this  was  due  simply  to  the 
elimination  of  water  from  the  amide,  but  on  examination  of  the 
nitrile  it  was  found  that  it  contained  1  carbon-atom  less  than  the 
amide,  that  is,  it  corresponded  to  the  amine  formed  in  the  reaction, 
and  doubtless  is  derived  from  it  by  the  removal  of  4  hydrogen-atoms. 
The  reaction  was  worked  out  most  fully  with  the  amide  of  nonylic 
acid ;  this,  on  treatment  with  bromine  and  alkali,  yielded  octyl- 
amine,  octylnonoxylcarbamide,  and  octonitrile,  the  yield  of  the  latter 
being  from  25 — 30  per  cent.  On  heating  octonitrile  with  sulphuric 
acid  it  is  converted  into  an  octylamide  (caprylamide),  identical  with 
that  obtained  from  caprylic  acid,  or  the  acids  derived  from  heracleum 
oil  and  from  cocoanut  oil  ;  the  identity  of  the  t\\  o  acids  last  named 
with  caprylic  acid  being  thus  established.  By  treatment  with  alkali 
and  bromine,  octylamine  can  be  converted,  in  part  into  heptylnitrile, 
and  further  by  successive  conversions  into  amide  and  nitrile,  the 
successive  amides  and  nitriles  down  to  normal  valeramide  were  pre- 
pared ;  scarcity  of  material  then  prevented  the  reaction  being  carried 
further.  A.  J.  Gr. 

Some  New  Alkines.  By  L.  Berend  (Ber.,  17,  510—512).— 
TetrametliijlaLlijlalkine,  C3H5(OH)Me4N2,  is  obtained  by  heating  sym- 
metrical dichlorohydrin  with  dimethylamine ;  the  product  is  treated 
with  potassium  hydroxide,  and  then  extracted  with  chloroform.  It 
is  a  liquid  boiling  between  170°  and  185°.  Its  platinochloride  crys- 
tallises in  yellow,  silvery  leaflets,  sparingly  soluble  in  water.  Its 
benzoylalkeine  forms  a  platinochloride  crystallising  in  orange-red 
tables,  very  little  soluble  in  water. 

Tetrethylallylalkine,  C3ll5(OH)Et4N2,  obtained  from  diethylamine 
and  symmetrical  dichlorhydrin,  is  a  colourless,  highly  refractive 
liquid  boiling  at  234-5°.  It  has  a  sp.  gr.  of  0-9002  (H,0  at  4°  =  1),  and 
is  identical  with  that   obtained  by  Keboul  (Abstr.,  1884,  678)  from 
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epicblorhjdrin.  Its  platinochloride  crystallises  in  prisms,  soluble  in 
water.  The  platinochloride  of  the  benzoylalke'ine  is  obtained  as  an 
orange-coloured  powder. 

The  tetretliijlalhjhdkine  obtained  from  tinsymmctrical  dicldoi'hydrin 
is  a  liquid  ;  its  aurochloride  crystallises  in  leaflets,  and  is  sparingly 
soluble  in  water.  Its  benzoyl-derivative  forms  a  platinochloride 
crystallising  in  orange-red  needles,  and  is  more  soluble  in  water  than 
its  isomeride. 

Trimefhi/hviediethylalkine,  C;Hi7N0,  obtained  from  trimethylene- 
cblorhydrin  and  dimethylamine,  is  a  colourless,  strongly  refractive 
liquid,  having  a  sp.  gr.  0-9199  at  4°  and  boiling  at  le'9*5°.  The 
author  has  prepared  its  platino-  and  auro-chlorides,  also  the  platino- 
chloride of  the  benzoylalke'ine.  P,  P.  B. 

Acetoximes  of  the  Fatty  Series.  By  E.  Spiegler  {Monatsh. 
Cheiii.,  5,  241 — 243;  and  Btr.,  17,  1574). — These  experiments  were 
made  to  ascertain  if  ketones  of  high  molecular  weight  behaved  with 
hydroxylamine  in  a  manner  similar  to  those  of  low  molecular  weight. 
The  result  showed  the  nature  of  the  reaction  to  be  identical,  although 
as  was  to  be  expected  it  proceeded  more  slowly.  The  ketones  were 
dissolved  in  alcohol,  mixed  with  an  excess  of  hydroxylamine,  and 
heated  for  some  days  on  the  water-bath. 

Met/iyinouijlaceto.nme,  CnH23NO  =  CjHig.CMe '.  NOH,  prepared  as 
above  from  methyl  nonyl  ketone,  forms  snow-white  minute  prisms  or 
long  slender  needles,  and  melts  at  42°. 

Myristoxime,  C-iiHis^O  =  C(Ci3H27)2NOH,  prepared  from  myristone 
(dimyristyl  ketone),  is  a  white  amorphous  substance  melting  at  51". 

Stearoxime,  CsoHtiXO  ^  C(CnU35)oNOH,  prepared  from  stearone 
(distearyl  ketone),  forms  an  amurphous  substance  similar  in  appear- 
ance to  stearin,  and  melts  at  62 — ij'.i" .  A.  J.  G. 

Optical  Rotatory  Power  of  Leucine.  By  J.  Lewkowitscii  {Ber., 
17,  1439 — 1440). — The  author  has  found  leucine  in  aqueous  solu- 
tion to  be  Isevorotary,  whiLt  in  a  recent  paper  Mauthner  (Zeifs. 
Physiol.  Chem.,  7,  22)  states  that  leucine  from  casein  is  dextrorotary. 
Tn  a  private  communication,  Mauthner  has  since  admitted  that 
leucine  is  laevorotary  in  aqueous  solution,  whilst  in  acid  or  alkaline 
solution,  on  the  contrary,  it  is  dextrorotary.  A.  J.  G. 

Derivatives  of  Succinimide.  By  G.  L.  Ciamician  and  P.  Silber 
(Ga::'ftii,  14,  31 — 3^  ;  and  i.V/-.,  17,  553 — 55'.'). — hicJdoromaleimlde 
may  be  prepared  by  acting  on  succinimide  with  chlorine  {Gazzetta,  13, 
413,  and  this  vol.,  292),  but  not  more  than  25  giains  of  the  imide 
should  be  employed  in  each  operation ;  the  yield  is  52  per  cent,  of  the 
theoretical.  When  au  alcoholic  solution  of  dichloromaleimide  is 
allowed  to  evaporate  spontaneously  it  is  deposited  in  well-detinecl 
crj-stals  belonging  to  the  trimetric  system  ;  these  have  been  measured 
by  La  Valle  with  the  following  results  : — 

a:b:c  =  009224  :  1  :  1-5933G. 


1116  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Observed  forms  001,  010,  100,  334,  111.  Combinations  the  same. 
Cleavage  easy,  parallel  to  001. 

When  dichloromaleimide  is  heated  with  pliosphorus  pentachloride 
for  2-4  hours  at  200°,  and  the  liquid  product  poured  into  water  and 
distilled  in  a  current  of  steam,  a  compound,  C4C17N,  passes  over  along 
with  some  unaltered  dichloromaleimide,  whilst  resinous  matters, 
dichloromaleimide  and  dichloromaleic  acid,  remain  in  the  retort.  In 
order  to  separate  the  new  substance  from  the  imide  which  accom- 
panies it,  the  oil  is  separated  from  the  aqueous  portion  of  the  distil- 
late and  boiled  two  or  three  times  with  fresh  quantities  of  water, 
using  a  reflux  condenser ;  in  this  way  most  of  the  imide  is  dissolved 
out,  and  after  a  final  distillation  in  a  current  of  steam,  the  oil  is 
allowed  to  solidify  over  sulphuric  acid,  pressed  between  paper  and 
distilled  under  diminished  pressure.  It  then  forms  a  white  opaline 
Avaxy  mass,  which  melts  at  70 — 73°,  and  distils  without  decomposi- 
tion at  143 — 144°  under  a  pressure  of  20  mm.,  and  at  261°  at  754  mm. 
with  partial  decomposition.  It  is  exceedingly  soluble  in  alcohol, 
ether,  and  glacial  acetic  acid,  but  almost  insoluble  in  boiling  water. 
It  is  converted  into  tetrachloropyrroline,  C4CI4NH,  by  the  action  of 
zinc  and  hydrochloric  acid.     The  authors  assign  to  the  new  chloride 

CCI2.CCL 
C4H7N  the  constitution  |  ^N,  and  remark  that  it  closely   re- 

CCU.CCl  ^ 
sembles  the  perchloride  of  perchloropyrocoll  (this  vol.,  292)  both  in 
chemical  and  in  physical  properties.  The  authors  endeavoured  to 
displace  the  chlorine  in  tetrachloropyrroline  by  hydrogen,  but  the 
results  were  not  very  satisfactory ;  sodium  amalgam  and  acetic 
acid  had  no  action,  neither  was  any  change  produced  by  boiling  it 
with  zinc-dust  and  potash  solution,  unless  the  latter  was  very  con- 
centrated, and  the  action  very  prolonged ;  under  these  circumstances, 
however,  an  oil  was  obtained  on  distilling  the  product  with  steam, 
but  of  so  unstable  a  character  that  it  could  not  be  distilled  alone. 
When  the  compound  C4CI7N  is  heated  with  hydriodic  acid  and  phos- 
phorus, it  is  converted  into  a  reddish-brown  resinous  matter,  probably 
"  pyrrol-red." 

ijihromomaleimide,  CiBrj-Oa  '.  NH. — By  acting  on  succinimide  with 
brrmine,  Kisielinski  obtained  monobromofumarimide,  and  a  com- 
pound melting  at  225°  which  he  regarded  as  dibromosuccinimide. 
The  authors  have  repeated  Kisielinski's  experiments,  and  find  that 
the  substance  melting  at  225°  is  really  dibromaleimide,  as  might  be 
expected  from  the  results  obtained  by  the  action  of  chlorine  on 
succinimide.  The  most  convenient  way  of  preparing  it  is  to  allow 
bromine  (25  grams)  to  drop  slowly  on  the  succinimide  (10  grams) 
heated  at  about  160°  in  a  retort ;  hydro bromic  acid  is  evolved,  and  the 
residue,  after  being  pulverised,  is  washed  with  water  to  remove  mono- 
bromofumarimide, and  crystallised  two  or  three  times  from  boiling 
alcohol  with  the  aid  of  animal  charcoal.  It  then  yields  the  dibromo- 
maleimide  in  a  state  of  purity:  this  is  insoluble  in  water,  but  easily 
in  ether  and  in  boiling  alcohol.  Well  developed  crystals  belonging 
to  the  monoclinic  system  are  obtained  by  allowing  an  alcoholic, 
or    still    better    an    acetone    solution    of    the    substance    to    evapo- 
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rate  spontaneously.      These  liave  been  measured  by  La  Valle,   who 
finds : — 

a:b:c=       1-434208  :  I  :  0-964913 
=  119-59° 

Observed  forms,  100,  101,  110,  III. 

Combinations,  100,  001,  110,  111;   100,  110,  111. 

Cleav^age  perfect  and  easy  parallel  to  001. 

Plane  of  the  optic  axes  010. 

The  dil)romoraaleimide,  when  boiled  with  potash  until  ammonia 
ceases  to  be  evolved,  is  decomposed  with  formation  of  dthromoiuah'ic 
acid,  CiBr^O;),  which  may  be  isolated  by  acidifying  the  aqueous  solu- 
tion with  sulphuric  acid  and  extracting  with  ether.  It  melts  at 
1'23 — 12.5°,  and  has  all  the  properties  of  the  acid  obtained  from 
succinic  acid  by  Kekule,  and  from  pyromucic  acid  by  Hill.  When 
distilled  in  a  current  of  carbonic  anhydride,  it  yields  the  corresponding- 
anhydride  ;  this  melts  at  114 — 115°,  and  is  reconverted  into  the  acid 
by  boiling  with  water.  The  barium  salt,  C4Br2Ba04,2H..O,  and  the 
silver  salt  were  prepared.  C.  E.  G. 

Action  of  Zinc  Propyl  and  Zinc  Isobutyl  on  Butyl  Chloral. 
By  K.  GARZAfJOLLi-THURXLACKH  and  A.  Popper  {Annalen.  223,  IGG — 
169). — Trichlorobutyl  alcohol  and  propylene  are  formed  by  the  action 
of  zinc  propj'l  on  butyl  chloral. 

Trichlort)butyl  alcohol  is  also  formed  when  butyl  chloral  is  acted  on 
by  zinc  isobutyl.  Zinc  propyl  and  isobutyl  resemble  zinc  ethyl  in 
their  action  on  butyl  chloral.  Zinc  isobutyl  boils  at  166°,  not  at  186° 
as  stated  by  Cahours.  W.  C.  W. 

Preparation  of  Chloral.  (Dingl.  poh/t.  J.,  252,  343). — According 
to  Page,  a  larger  yield  is  obtained  when  the  alcohol  used  for  the 
preparation  of  chloral  is  treated  with  5  per  cent,  ferric  chloride  or 
thallium  chloride  previous  to  the  introduction  of  chloi-ine.  The 
resulting  liquid,  consisting  of  a  mixture  of  chloral,  hydrate  of 
chloral,  and  chlorinated  ethanes,  which  can  be  separated  by  fractional 
distillation,  is  subjected  to  distillation,  ferric  chloride  or  tlialliuin 
chloride  remaining  in  the  residue.  The  chlorinated  ethanes  which 
come  over  at  a  temperature  above  100°  are  purified  by  fractional 
distillation,  the  mixture  of  chloral  and  hydrate  of  chloral  is  distilled 
over  calcium  carbonate,  treated  with  the  requisite  quantity  of  water, 
and  the  resulting  hydrate  of  chloral  recrystallised  from  the  chlori- 
nated ethanes  previously  obtained.  U.  B. 

Action  of  Acid  Chlorides  on  Chloral  Allylate.  By  V.  Oltvi:ri 
(Gazzt'ffa,  14, 13— 14).— Oglioloro  {Ihld.,  4,  46.3)  regards  chloral  allylate 
— prepared  by  the  action  of  allyl  alcohol  on  chloral — as  containing 
alcolndic  hydroxyl,  its  constitution  being  expressed  by  the  formula 
CClj.CH(0H).0.CH2.CH  :  CH. ;  other  chloral  alcoholates  having  ana- 
logous formula).  In  order  to  obtain  evidence  on  this  subject,  the  author 
submitted  the  allylate  to  the  action  of  acetic  and  beuz(jic  chlorides. 

Acetic  chloride  acts  on  chloral  allylate  in  the  cold,  but  it  is  neces- 
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sary  to  heat  the  mixture  for  a  short  time  at  IOC  in  order  to  complete 
the  reaction.  The  product,  after  bein^  washed  with  water,  dried  ovpr 
calcinm  chloride,  and  purified  by  fractional  distillation  is  a  colour- 
less, oily,  highly  refractive  liqiiid,  which  boils  at  105°  to  107°.  The 
results  of  the  analysis  correspond  with  the  formula 

CCl3.CH(Ol^),OC3H5, 

The  action  of  benzoic  chloride  is  less  energetic,  and  it  is  necessary 
to  heat  the  mixture ;  the  product  is  shaken  with  sodium  carbonate 
solution  to  remove  benzoic  acid,  rapidly  separated,  washed  with 
water,  dried,  and  distilled.  The  distillate  is  an  oily  liquid  boiling  at 
225 — 227°,  and  has  all  the  properties  of  allyl  benzoate.  In  the  case 
of  benzoic  chloride,  therefore,  it  would  seem  that  the  reaction  is 

CCl3.CH(OH).OC3H5  +  B^Cl  =  BiO.CsHs  +  CCI3.CHO  +  HCl. 

C.  E.  G. 

Action  of  Zinc  Ethyl  and  Zinc  Methyl  on  Chlorinated 
Aldehydes.  Part  111.  By  K.  Garzarolij-Thurnlackh  (Awale^i, 
223,  U9  — 16^).  — Mpthiil  trichloropropyl  carhinol,  C5H9CI3O  = 
CH^MeCl.CCh.CHMe.OH.  prepared  by  the  action  of  zinc  methyl  on 
butyl  chloral  diluted  with  ether,  crystallises  in  silky  needles  which 
melt  at  50'5°,  and  under  a  pressure  of  41  mm.,  boils  at  123°.  It  is 
soluble  in  alcohol  and  ether. 

The  acetate  is  a  colourless  liquid  boiling  at  227°.  Its  sp.  gr.  at  11 '5 
is  1'3048.  The  alcohol  is  oxidised  by  treatment  with  nitric  acid, 
yielding  carbonic  anhydride  and  trichloi-obutyric  acid.  On  oxidatioii 
with  chromic  mixture,  methyl  trichloropropyl  ketone  boiling  at 
192°  is  formed.  On  farther  oxidation,  the  ketone  splits  up  into 
acetic  and  hydrochloric  acids  and  carbonic  anhydride. 

If  the  alcohol  is  treated  with  zinc  and  hydrochloric  acid,  or  with  iron 
powder  and  acetic  acid,  it  is  converted  into  methyl  nionochlorallyl 
carbinol,  aHgClO  =  CHMe  :  CCl.CHMe.OH  ;  this  is  a  colourless 
liquid  boiling  at  158°,  sp.  gr.  1"08821  at  14'1°.  It  yields  acetic  acid 
and  cai-bonio  anhydride  on  oxidation.  The  acetate  boils  at  172°  and 
the  chloride  at  143°.  The  chloride  unites  with  bromine,  forming 
methijl-monochlorodihromopropijl-carhmyl  cliloride,  a  heavy  liquid  boiling 
between  140°  and  145°  under  31  mm.  pressure. 

w.  c.  w. 

Occurrence  of  Valerolactone  in  Pyroligneous  Acid.  By  M. 
Geodzki  (Ber.,  17,  1369). — The  author  has  isolated  from  the  higher 
boiling  fractions  of  crude  pyroligneous  acid  a  substance  agreeing 
in  all  respects  with  the  description  of  valerolactone  given  by  Fittig 
and  Messerschmidt  (Abstr.,  1882,  35).  A.  J.   G. 

Phosphine-derivatives  of  the  Aldehydes.  By  A.  de  Girard 
{Ann.  Ghim.  Phys.  [6],  2,  1 — 66). — The  close  analogy  between  the 
hydrogen-derivatives  of  nitrogen  and  phosphorus,  rendered  closer  by 
the  recent  discovery  of  phosphoninm  chloride  and  hydroxyl,  points  to 
the  possible  isolation  of  organic  derivatives  of  phosphorus  hitherto 
unknown. 
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With  a  view  of  preparing  phosphorus  analorrnes  of  the  aldehyde- 
ammonias,  the  author  has  particularly  studied  the  action  of  phosplio- 
nium  iodide  on  the  aldehydes.  The  products  of  the  reaction  nre 
combinations  of  4  mols.  of  the  aldehyde  with  1  mol.  of  phosphonium 
iodide,  of  which  those  of  ethylic,  propionic,  valeric,  and  cenanthylio 
aldehj'des  are  well-defined  crystalline  substances.  These  are  desip-- 
nated  by  the  names  of  tefrahydroxethylidene-,  propi/lidene-,  amylidene-, 
and  denaiLthylidpne-pliospltonium  iodides. 

Tetrahi/droxethylidejie-phosphonium  iodide,  (CHMe.0H)4PI,  obtained 
from  parethaldehj-de  and  phosphonium  iodide,  crystallises  in  white 
prisms,  which  gradually  lose  hydriodic  acid.  It  is  soluble  in  water 
and  alcohol,  insoluble  in  ether  and  chloroform.  Its  solutions  give  a 
maroon-coloured  precipitate  with  copper  sulphate,  and  a  yellow  pre- 
cipitate with  silver  nitrate.  It  is  converted  by  a  concentrated  solu- 
tion of  potash  into  the  corresponding  hydroxyl-derivative, 

(CHMe.0H)4P.0H, 

crystallising  in  rhombohedric  laminfe  ;  this  readily  loses  a  molecule  of 
water,  being  converted  into  a  substance  of  the  composition 

(CHMe.OH),PIMe.COH, 

an  oily  liquid,  which  on  evaporation  forms  a  confusedly  ciwstalline 
mass.  The  liquid  is  soluble  in  water  and  alcohol,  sparingly  soluble  in 
ether.  It  readily  reduces  potassium  permanganate  and  solutions  of 
silver  salts,  Avith  formation  of  silver  phosphate  and  acetate. 

The  corresponding  derivatives  of  propaldehyde  resemble  those  of 
ethaldehyde  in  their  chemical  and  physical  properties. 

Tetrahiidroxamylldeae-phosphoninrii  iodide,  (C5Hin.0H),PI,  prepared 
from  phosphonium  iodide  and  valeraldehyde,  crystallises  in  rhombo- 
hedric laminae  melting  at  119°.  It  is  converted  by  potash  into  the 
corresponding  hydroxyl-derivative  of  the  formula  (C3Hio())3PHi.OH, 
which  crystallises  in  white  prisms  melting  at  125 — 126°,  insoluble 
in  water.  The  derivatives  of  cenanthaldehyde  resemble  those  of 
valeraldehyde.  Similarly  chloral  hydrate  forms  dihydroxy-chloral- 
phosphine,  (CCl3.CHO)2PH3,  crystallising  in  small  hard  pri.sms, 
which  melt  at  143°.  It  is  soluble  in  water  and  alcohol.  It  reduces 
salts  of  silver,  and  is  decomposed  by  potash  into  hydrogen,  hydi-o- 
chloric,  formic,  and  hypophosphorous  acids.  The  corresponding 
butyl-derivative,  C4C13H50.PH,,  crystallises  in  white  prisms,  which 
melt  at  96°.  It  is  soluble  in  alcohol  and  ether,  and  readily  reduces 
salts  of  silver. 

The  products  of  the  reaction  of  phosphonium  iodide  on  isobntylic, 
benzoic,  and  salicylic  aldehydes  and  acetone  were  also  examined,  but 
were  not  obtained  in  a  sufiiciently  definite  form.  V.  H.  V. 

Vapour-density  of  Tertiary  Amyl  Compounds.  By  X.  'Mv.^. 
sCHUTKix  and  D.  Koxowaloff  {Ber.,  17,  1361 — 1364). — In  some 
experiments  made  by  the  authors  on  the  decomposition  and  dis- 
sociation of  the  tertiary  amyl  compounds  by  heat,  it  was  found  that 
the  nature  of  the  substances  in  contact  with  the  liquid  or  vapour 
exercised  a  very  great  influence  on  its  dissociation.     It  was  found,  for 
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instance,  that  amjl  acetate  g'^ve  the  normal  vapour-density  in  Hof- 
mann's  apparatus  at  158°,  whilst  at  the  same  temperature  in  a  Victor 
Meyer's  air-displacing  apparatus,  on  the  bottom  of  which  was  placed 
some  asbestos  to  break  the  fall  of  the  bottle  containing  the  substance, 
the  density  was  but  little  above  half  the  normal,  whilst  on  replacing 
the  asbestos  by  mercury,  or  by  using  an  empty  apparatus,  numbers 
only  slightly  below  the  normal  were  obtained.  It  was  found  that 
bottles  with  ground  glass  stoppers  exerted  a  similar  decomposing 
influence  ;  even  the  difference  in  the  amount  of  ground  surface  in  two 
bottles  having  different  sized  stoppers  caused  a  most  marked  difference 
in  the  vapour-densities  determined  by  their  aid  under  conditions 
otherwise  identical.  A.  J.  G. 

Methyl-propyLacetic  Acid.  By  C.  Liebermann  and  S.  Klee- 
MANN  {Bt')\,  17,  918 — 921). — The  methyl- propyl-acetic  acid  from  sac- 
charose (Abstr.,  1883,  1078),  although  believed  to  be  identical  with 
Saytzeff's  methyl-propyl-acetic  acid  {ibid.,  408),  shows  some  points  of 
difference.  To  confirm  the  identity,  methyl-normal-propyl-acetic 
acid  was  prepared.  Ethyl ic  methyl-acetoacetate  is  heated  with 
normal  propyl  iodide  and  sodium  alcnholate,  and  on  removing  the 
alcohol  and  adding  water  an  oil  separates,  boiling  at  214°.  This  is  the 
eiliylic  salt  of  methyl-normal -pro pyl-acetoacetic  acid  ;  its  sp.  gr.  is 
0"9585  at  15°.  When  heated  with  alkalis,  it  yields  methyl-normal- 
propyl-acetic  acid,  an  oily  liquid  boiling  at  193 — 194°,  and  having 
a  sp.  gr.  of  0"9217  at  25°  (the  acid  from  saccharose  0*9231,  Saytzeff's 
0'9227).  J^either  the  free  acid  nor  its  derivatives  act  on  polarised 
light,  although  they  contain  an  asymmetrical  carbon-atom.  The  lead 
salt  is  a  heavy  oil ;  only  twice  was  it  obtained  crystalline,  once  in  the 
form  described  by  Saytzeff,  and  once  as  described  by  Liebermann  and 
Scheibler  (Abstr.,  1883,  1078) ;  the  crystals  melt  at  43°.  The  zinc 
salt  melts  at  72°,  as  described  by  Kelbe  and  Warth,  who  prepared 
their  acid  from  resin  oil  (vol.  42,  711),  and  the  calcium  salt  has  also 
the  properties  mentioned  by  them. 

Methyl-normal-propyl-acetic  acid  is  therefore  identical  with  the 
acids  previously  prepared  by  Liebermann  and  Schiebler,  by  Saytzeff, 
and  by  Kelbe  and  Warth.  H.  B. 

a-/3-Diisonitrosobutyric  Acid.  By  M.  Ceeesole  and  G.  Koeckert 
(Ber.,  17,  819 — 825). — The  action  of  reducing  agents  on  the  various 
isonitroso-compounds  may  be  classified  as  follows  : — (1.)  All  isonitroso- 
compounds  that  are  reduced  to  amides  are  acids,  and  the  isonitroso- 
group  stands  in  the  a- position  to  the  carboxyl-group.  It  is  also 
possible  that  bodies  containing  isonitroso-  and  hydroxyl-groups 
attached  to  adjacent  carbon-atoms  undergo  reduction  in  a  similar 
manner.  (2.)  Those  isonitroso-compounds  which  yield  a  ketine  on 
reduction  contain  the  isonitroso -group  attached  to  a  carbon-atom, 
that  is,  united  to  a  ketone-carbonyl-group.  (3.)  Those  isonitroso- 
compounds  which  do  not  contain  carboxyl-  or  carbonyl-groups,  or 
do  not  contain  them  in  the  a-position  to  the  isonitroso-gi'oup  are  in- 
capable of  easy  reduction.  a-/3-diisonitrobutyric  acid  is 
CMe(NOH).C(NOH).COOEt, 
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and  according  to  the  above  rules  but  one  of  its  isonitroso-groups  should 
be  capable  of  reduction.  The  authors  have  made  experiments  to 
prove  this,  and  communicate  the  results  obtained  thus  far. 

Ethyl  a.-S-dusonitrosohutyrate  is  prepared  by  the  action  of  hydroxyl- 
amine  on  an  aqueous  or  alcoholic  solution  of  ethyl  isonitroso-aceto- 
acetate.  It  melts  at  140°  with  decomposition,  and  may  be  crystal- 
lised from  water  or  ether,  <tc.  By  saponification  with  soda  and 
treatment  with  sulphuric  acid,  a.-3-dHsonitrosohntyrlc  acid  is  obtained  ; 
it  is  crystalline.  The  barium  salt,  [CMe(NOH).C(NOH).COO],Ba  + 
2iHoOli  is  soluble  in  water,  whilst  the  silver  salt,  C2Me(NOH)..c60Ag, 
is  almost  insoluble. 

During  the  action  of  hydroxylamine  on  ethyl  isonitrosoaceto- 
acetate,  another  body  is  al?o  formed.  It  is  soluble  in  ether,  but 
having  a  strongly  acid  reaction  is  dissolved  by  shaking  with  barium 
carbonate  and  water.  It  may  be  isolated  by  acidifying  and  extracting 
with  ether.  It  is  colourless,  melts  with  decomposition  at  18"2 — 133'', 
and  is  an  external  anliydride  of  a-^-diisonitrosohutyric  arid,  C>Ji]f^iO-,. 
The  barium  salt,  BaC8HnN407  +  iHoO,  is  deep  red  in  colour,  and 
soluble  in  water  and  alcohol.  The  silver  salt  forms  a  red-brown  pre- 
cipitate, CgHgNiOTAgo,  insoluble  in  water.  Hence  it  follows  that  this 
anhydride  is  a  dibasic  acid,  and  the  union  of  the  two  molecules 
must  have  taken  place  through  two  of  the  isonitroso-groups.  Three 
constitutional  formula  are  possible.  H.  B. 

Dehydracetic  Acid.  By  W.  H.  Perkij^,  jun.,  and  C.  Bernhart 
{Her.,  17,  1522 — 1527). — When  hydroxylamine  in  excess  acts  on  a 
concentrated  solution  of  potassium  dehydracetate,  dehydracetoxime, 
CtHsOs  '.  CNOH,  is  formed.  It  is  a  colourless  crystalline  substance, 
soluble  in  alcohol ;  and  this  solution  gives  an  intense  purple  colora- 
tion with  ferric  chloj'ide.  With  phenylhydrazine,  dehydracetic  acid 
yields  dchydracefopheiiyUiydrazinp,  CgHsOsN.NHPh,  which  crystallises 
in  lustrous  yellow  tables,  softening  at  200°,  and  melting  with  decom- 
]iosition  at  207°.  It  is  soluble  in  alkaline  carbonates,  and  is  i-epre- 
cipitated  by  acids.  A  small  quantity  of  a  second  compound  was  also 
obtained,  which  melts  at  1C0°,  but  has  not  yet  been  investigated. 
Monobromodehydracetic  acid  was  obtained  by  dissolving  the  acid  in 
chloroform,  adding  a  little  iodine  and  then  excess  of  bromine,  and 
heating  for  half  an  hour  at  about  50 — 60°.  It  is  thus  prepared  in 
a  purer  state  than  by  Oppenheim  and  Precht's  method  (this  Journal, 
3876,  ii,  506).  It  forms  colourless  prisms  melting  at  136 — 137°.  When 
allowed  to  remain  for  14  days  at  35 — 40°  with  excess  of  alcoholic 
potash,  it  yields  hydroxydehydracefic  acid,  CbH;©!.©!!.  Tins  forms 
a  colourless  microcrystalline  mass  melting  at  250 — 255°  with  totid 
decom])Osition.  Ferric  chloride  gives  an  intense  nddish- violet  colora- 
tion. It  is  readily  soluble  in  ammonia,  and  gives  a  pale-yellow  amor- 
phous silver  salt  of  the  formula  CVHfiOsAga.  Hydroxydeliydracetic 
acid  therefore  seems  to  be  bibasic.  When  heated  with  acetic  anhy- 
dride, it  yields  an  acetate  which  is  crystalline,  and  melts  at  1U5 — 167^. 
With  ferric  chloride  it  gives  a  pale-yellow  coloration. 

By  very  careful  treatment  with  cold  moderately  concentrated 
])otash,   the  authors  succeeded    in    obtaining    a   small  quantity  of  a 
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thick  oil  easily  soluble  in  water.  When  distilled  with  steam,  this 
yielded  acetone,  and  was  probably  acetoacetic  acid,  which  had  been 
formed  according  to  the  equation — 

aHBOi  +  2H.,0  =  2(COMe.CH2.COOH).  L.  T.  T. 

Trichlorophenomalonic  Acid.  The  Constitution  of  Ben- 
zene. By  A.  Kekule  and  0.  Strecker  {xinnalen,  223,  170 — 197). — 
In  a  research  on  the  action  of  sulphuric  acid  and  potassium  chlorate 
on  henzene  {Annaleu,  140,  317;  142,  129;  143,  315  ;  149,  257;  and 
155,  217),  Carius  discovered  trichloro^^henomalonic  acid,  an  unstable 
compound  which  is  decomposed  by  warm  baryta- water,  yielding  phen- 
aconic  acid.  Carius  afterwards  stated  (Ber.,  4,  928)  that  phenaconic 
acid  and  fumaric  acid  are  identical.  Krafft  (Ber.,  10,  797)  repeated 
these  experiments,  and  arrived  at  the  conclusion  that  trichloropheno- 
malonic acid  was  nothing  else  than  trichloroquinol.  The  authors, 
however,  find  that  trichlorophenomalonic  acid  is  obtained  when  the 
directions  given  by  Carius  are  closely  followed,  as  a  slight  variation  in 
the  process  has  a  great  influence  on  the  results.  For  instance,  if  the 
flask  containing  the  mixture  of  potassium  chlorate,  sulphuric  acid, 
and  benzene  is  briskly  agitated  so  as  to  thoroughly  mix  its  contents 
instead  of  merely  keeping  the  liquid  in  a  state  of  rotation,  trichloro- 
quinol is  produced  instead  of  trichlorophenomalonic  acid.  Trichloro- 
phenomalonic or  /3-trichloracetoacrylic  acid,  CCli.CO.CH  !  CH.COOH, 
ao-rees  in  its  properties  with  the  acid  described  by  Carius,  but  differs 
from  it  in  composition.  It  is  decomposed  by  warm  baryta-water, 
with  the  formation  of  chloroform  and  maleic  not  fumaric  acid, 

C5H3CI3O3  +  H,0  =  CHCI3  +  CJi^Oi. 
Trichlorophenomalonic  acid  unites  with  bromine,  forming  the   com- 
pound CsHaClsBraOs,  which  crystallises  in  the  triclinic  system.      It  is 
soluble  in  alcohol,  ether,  and  chloroform,  and  melts  at  97'5°.    On  boiling 
it  with  milk  of  lime,  (inactive)  calcium  tartrate  is  formed. 

Trichlorophenomalonic  acid  is  also  formed  by  the  action  of  sulphuric 
acid  and  potassium  chlorate  on  quinone.  If  monochloroquinone  is 
represented  by  the  formula  C6H3CIO2  (0  :  CI  :  0  =  1  :  4  :  5),  the  for- 

_  _  (5)         (4)       (3)  (2)  (1) 

mation  of  trichlorophenomalonic  acid,  CCI3.CO.CH  '.  CH.COOH,  can 
easily    be    represented    by    the    following   equation  : — C6H3CIO2   -h 

(5)       (4)     (3)  (2)     (1) 

2HCIO2  =  C5H3CI3O3  +  H2CO3,  as  CCl.CO.CH  :  CH.CO  is  common 
to  both  the  formulae.  As  this  reaction  can  be  much  more  easily 
explained  by  means  of  the  ^^ririg  "  than  by  the  "prisin"  formula  for 
benzene,  the  authors  regard  this  as  further  evidence  in  suj^port  of 
Kekule's  hypothesis  of  the  constitution  of  benzene.  W.  C.  W. 

Normal  Hydroxyvaleric  Acid.     By  A.  Menozzi  (Gazzetta,  14, 

16 — 19). — The  acid  was  prepared  from  butaldehyde  by  first  heating  it 
with  the  necessary  quantity  of  hydrocyanic  acid  of  40  per  cent,  in  sealed 
tubes  ;  the  reaction  takes  place  with  slight  development  of  heat,  and 
is  completed  by  heating  the  mixture  first  at  50 — 60°  and  finally  at  100°. 
The  product,  which  is   the  nitrile  of  normal  hydroxyvaleric  acid,  is 
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saponified  by  the  cautious  addition  of  bjdrochloric  acid,  and  the 
action  completed  by  diluting  with  water  and  boiling  the  mixture  for 
two  hours  ;  the  hydroxy-acid  is  then  extracted  by  shaking  the  solution 
with  ether.  In  order  to  purify  the  crude  acid,  it  is  neutralised  with 
potash  or  soda,  and  the  hot  solution  precipitated  with  zinc  sulphate, 
when  zinc  Injdroxyvalerate,  (C5H903)Zn,2H..O,  is  deposited  in  an 
amorphous  form,  but  becomes  crystalline  after  a  time;  the  zinc  salt 
is  but  sparingly  soluble  even  in  boiling  water,  and  is  deposited  from 
the  solution  as  it  cools  in  long  lustrous  needles  which  lose  their  water 
of  crystallisation  at  100°.  The  free  acid  rany  be  obtained  by  decom- 
posing the  zinc  salt  with  hydrogen  sulphide,  and  concentrating-  fhe 
solution  at  first  at  a  gentle  heat,  and  then  in  a  vacuum  over  sulphuric 
acid,  when  it  solidifies  to  a  crystalline  mass  consisting  of  thin  trans- 
parent plates;  these  melt  at  31°  and  sublime  at  about  70°. 

The  calcium  salt,  (CsHgOiO.Ca,  obtained  by  neutralising  the  acid 
with  calcium  carbonate,  crystallises  in  tufts  of  small  needles  which 
are  moderately  soluble  in  water,  less  so  in  alcohol.  The  cadminvi, 
salt,  (C5H903)2Cd,  obtained  by  treating  cadmium  carbonate  with  the 
acid  or  by  precipitation,  is  nearly  as  insoluble  as  the  zinc  salt.  The 
silver  salt  is  ea.sily  soluble  in  hot  water,  sparingly  in  cold,  and 
crystallises  in  lustrous,  colourless  prims.  The  ethyl  salt  obtained  by 
the  action  of  ethyl  iodide  on  the  silver  salt  is  a  limpid  liquid  of 
agreeable  odour,  and  boils  at  190°.  C.  E.  G. 

A  New  Method  of  Formation  of  Pyrotartaric  Acid.  F.  Bkil- 
STEiN  and  E.  Wiegaxd  (Ber.,  17,  840 — 842). — Lactic  acid  and  pyro- 
tartaric acid  stand  to  each  other  as  secondary  alcohol  and  ketone — 
CHMe(OH).COOH  and  COMe.COOH.  By  the  action  of  bromine, 
lactic  acid  is  converted  into  tribromopyrotartaric  acid,  and  it  is  now 
shown  that  lactate  of  lime  treated  in  dilute  solution  with  potassium 
permanganate  is  converted  into  calcium  pyrotartarate — the  free  acid 
was  isolated,  and  the  barium  salt  analysed.  A  new  I'eaction  for  pyro- 
tartaric acid  is  that  when  heated  with  ammoniacal  silver  solution  it  is 
oxidised  with  formation  of  a  mirror,  with  silver  oxide  it  is  converted 
almost  quantitatively  into  silver  acetate  and  carbonic  anhydride.  Pyro- 
tartaric acid  heated  with  dilute  sulphuric  acid  at  150°  is  converted 
into  acetaldehyde  and  formic  acid,  lactic  acid  yields  acetaldehyde  and 
carbonic  anhydride.  Probably,  this  last  reaction  may  explain  the 
ease  with  which  pyrotartaric  acid  undergoes  polymerisation. 

H.  B. 

Malonic  and  Tartronic  Acids.  By  M.  Freund  (Ber.,  17,  780— 
786). — The  author  rct'ei's  to  a  previous  paper  (this  vol.,  p.  728). 

Potdssimn  etIiyhaaloHute,  COOEt.CH.. COOK,  cannot  be  prepared  by 
Van't  Hoff's  method,  but  by  proceeding  in  the  manner  described  by 
the  aiithor  it  can  be  obtained  quite  pure.  Bromine  acts  on  an  aqueous 
solution  oi  this  salt  in  the  .same  manner  as  on  malonic  acid  itself,  carbonic 
anhydride  and  an  ethereal  salt  of  brominated  acetic  acid  being  foi-nied. 
By  the  slow  addition  of  bromine  to  an  acetic  acid  solution  of  malon- 
anilide,  a  white  crystalline  substance  is  formed  which  is  symnietricul 
malontribromdnilide,  CH,(CO.NH.C6H,Br3)^^;  it  melts  at  145—140°, 
and  when  heated  witli  nitric  acid  at  200°  yields  symmetrical  tribroin- 

4  .7  2 
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aniline.  Using  an  aqueons  solution  of  nmlonamide  and  the  calculated 
amount  of  bromine,  dihromovialonamide,  CBrXCONHo)o,  separates  as 
a  heavy  white  powder;  it  is  scarcely  soluble  in  cold  water  or  alcohol. 
By  boiling  it  with  silver  oxide  and  water,  it  is  not  converted  into 
mesoxalaniide,  but  into  ammonium  mesoxalate ;  milk  of  lime  cannot 
be  used  instead  of  silver  oxide,  and  caustic  potash  gives  but  a  very 
poor  yield.  On  adding  calcium  chloride  to  the  aqueous  solution  a 
crystalline  j^recipitate  of  hydrated  calcium  mesoxalate  falls, 

C(OH)2(COO)2Ca  +  3H2O. 

If  mercuric  oxide  be  used  in  place  of  silver  oxide,  the  compound 
C3NoH30.,Bi'2Hg  is  formed  ;  this  is  a  heavy  white  powder  quite 
insoluble  in  alcohol  and  water.  When  dimethylmalonamide  is  treated, 
with  bromine  in  aqueous  solution,  it  also  yields  a  dibromide, 
CBro(C0.NHjMe)2,  dibroviodimethylmalonamide,  crystallising  well  and 
meltijig  at  162°. 

Conrad  and  Bischoff,  by  acting  on  ethyl  malonate  with  chlorine, 
and  on  the  ethyl  monochloromaloiiate  with  potash,  prepared  the 
potassium  and  from  that  the  calcium  salt  of  tartronic  acid.  By  acting 
on  this  salt  with  absolute  alcohol  and  hydrochloric  acid  gas,  the 
author  has  prepared  efhijl  tartronafe,  CH(C00Et)2.0H,  a  liquid  boiling 
at  218 — 219°  and  soluble  in  ether.  When  shaken  with  aqueous 
ammonia,  tartronamide,  CH(CONH2)2  OH,  is  formed  and  crystallises 
out;  it  melts  at  198°.  H.  B. 

A  Condensation-product  of  Malic  Acid,  By  H.  v.  Pechmanx 
(Ber., 17,  936 — 938). — In  the  Abstract  (p.  1174)  reference  is  made  to 
a  condensation-product  of  the  half-aldehyde  of  malonic  acid.  Experi- 
ments made  to  isolate  this  aldehyde  failed,  but  the  condensation- 
product  referred  to  was  obtained.     It  is  formed  thus  : 

2(CHO.CH2.COOH)  =  2H2O  +  C6H4O4, 

and   may   be   called    coumxlinic   a-cid.      Its  constitution   is    probably 

ch:ch 

COOH.C((^  /CO.     Malic  acid  is  heated  with  sulphuric  acid 

^CH— 0^ 
or  zinc  chloride  until  the  evolution  of  gns  has  ceased,  and  on  adding 
water  to  the  product  the  new  acid  separates  for  the  most  part.  It  is 
isomeric  with  an  acid  recently  prepared  by  Ost.  It  forms  prisms 
melting  at  205 — 207°  with  decomposition,  and  only  sparingly  soluble 
in  cold  water ;  when  treated  with  alkalis  it  is  converted  into  an  acid 
with  absorption  of  water,  if  warmed  a  body  smelling  like  croton- 
aldehyde  is  obtained  and  finally  fumaric  acid.  Methyl  coumalinate, 
CsHaOo.COOMe,  crystallises  from  ether,  melts  at  74°,  and  boils  at 
about  260° ;  its  vapour- density  is  normal,  and  it  volatilises  with 
steam.  H.  B. 

Salts  of  Mesotartaric  Acid.  By  S.  Przybttek  (Ber.,  17,  1412 — 
1415). — Some  doubt  having  been  thrown  on  the  identity  of  mesotar- 
taric acid  and  the  acid  CiHgOe,  prepared  by  the  author  from  erythrol. 
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it  being  in  particular  stated  that  the  salts  of  the  two  acids  differ  the 
author  has  carefully  examined  both  the  acids  and  their  salts,  and  com- 
pletely confirms  his  first  statement  as  to  the  identitj-  of  the  two 
acids. 

Calcium  mesotartrate,  C4HiCa06  +  3H,0,  forms  characteristic 
lance-shaped  crystals.  It  is  somewhat  soluble  in  glacial  acetic  acid, 
100  parts  of  acid  dissolving  0028  part  of  the  salt  at  18°,  and  0'085 
at  100°.  Hydrogen,  potassium  mesotartrate,  CiHjKO,!,  can  be 
obtained  in  needles  or  lance-shaped  crystals  by  evaporating  the 
aqueous  solution  very  slowly  and  gradually  precipitating  bv  addition 
of  alcohol.  The  descriptions  given  of  the  other  salts  a"free  with 
those  already  published. 

Unsuccessful  attempts  were  made  to  convert  the  inactive  acid  into 
dextro-  and  Ijfivo-rotary  modifications.  A.  J.   G. 

Constitution  of  Fatty  Acids.  By  C.  Schmidt  and  A.  ConENZL 
(Ber..  17,  .5'.t'J — Gu3). — With  a  view  of  obtaining  an  insight  into  the 
constitution  of  the  fatty  acids,  the  authors  propose  to  submit  to  carc- 
lul  inve.stigation  the  dry  distillation  of  their  different  salts.  Potas- 
sium hydi'ogen  mucate  and  normal  potassium  mucate  have  already 
been  investigated ;  the  former  yields  pyromucic  acid,  whilst  the 
latter  yields  dehydromucic  acid.  P.  P.  B. 

Higher  Homologues  of  Acetic  Chloride.  By  F.  Krafft  and 
J.  BuKGEK  {Ber.,  17,  1378  — 13s0). — These  compounds  were  prepared 
from  the  corresponding  pure  fatty  acids  by  heating  equal  molecular 
weights  of  the  acid  and  of  phosphorous  pentachloride  in  the  water- 
bath  ;  the  phosphorous  oxy chloride  formed  was  removed  by  heating  at 
150°  under  1.5  mm.  pressure,  when  the  acid  chloride  was  left  in  a 
nearly  pure  state. 

Lauryl  chloride,  CioHiaOCl,  is  a  colourless  liquid  distilling  at 
l-t2"5°  under  15  mm.  pressure;  it  solidifies  to  a  crystalline  mass 
when  cooled  with  liquid  sulphurous  anhydride,  and  again  melts  at 
—  17°.  It  has  the  characteristic  odour  of  the  acid  chlorides,  and  is 
readily  decomposed  on  expo.sure  to  moist  air.  By  heating  it  Avith 
phenol  and  paracresol  respectively,  it  yield  phenyl  laurate,  CisHioO., 
crystallising  from  alcohol  in  nacreous  plates,  melting  at  24'o°,  and 
boiling  at  210°  under  15  mm.  pressure,  and  paracresyl  laurate, 
('igH-ioOo,  of  similar  appearance,  but  melting  at  28°,  and  boiling  at 
219'5°  under  15  mm.  pressure. 

Myrisiyl  chloride,  C15H27OCI,  is  a  colourless  liquid  ;  after  solidifica- 
tion in  a  freezing  mixture,  it  melts  at  —  1°.  It  boils  at  168°  under 
15  mm.  pressure,  without  essential  alteration.  FlttJiyl  myristate, 
CgoH3202,  melts  at  3G°,  and  boils  at  230°  under  15  mm.  pressure. 
I'aracresyl  myristate,  CaiHsjOj,  melts  at  39°,  and  boils  at  239  5°  under 
15  mm.  pressure. 

Palmityl  chloride,  CisHsiOCl,  melts  at  12°,  and  boils,  with  slight 
decomposition,  at  1 92*5°  under  15  mm.  pressure.  I'henyl  pnlmitate, 
C-2H36O2,  melts  at  45°,  and  boils  at  2i9-5°  under  15  mm.  pressui-e. 
I'aracresyl  ijalmitate  melts  at  47°,  and  boils  at  258°  under  15  mm. 
pressure. 
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Sfearyl  chloride,  CigHgsOCl,  forms  a  lustrous  wliite  crystalline 
mass,  which  melts  at  23°.  Under  15  mm.  pressure,  it  commences  to 
distil  at  215°,  but  marked  decomposition  ensues  on  carrying  the 
distillation  further.  Phenyl  stearate,  C24H40O2,  melts  at  52°,  and  boils 
at  267°  and  15  mm.  pressure.  Paracresyl  stearate,  C25H4.O2,  melts  at 
5-4°,  and  boils  at  276°  and  15  mm.  pressure.  A.  J.  Gr. 

Trichloromethylsulphonic  Chloride.  By  G.  McGowan  (/.  j)r. 
Chf'in.  [2],  29,  138— loP). — Loew  describes  the  action  of  aqueous 
ammonia  on  trichloromethylsulphonic  chloride,  stating  that  nitrogen 
is  liberated  from  the  ammonia,  and  "that  the  hydrogen  combines 
with  the  chlorine  according  to  the  equation," 3CCI3.SO0CI  +  SISTHa  = 
SCCls.SOaNHi  +  N2  +  3NH4CI.  The  author  has  studied  the  above 
reaction  under  the  most  varying  circumstances,  and  has  always 
found  that  nitrogen  is  evolved,  and  that  the  ammonium  salt  of  tri- 
chloromethylsulphinic  acid  is  formed.  By  substituting  aniline  for 
ammonia  the  corresponding  anilide  is  obtained.  J.  I.  W. 

Derivatives  of  Isethionic  Acid.  By  R.  Hubnee  {Annalen, 
223,  198 — 235). — When  the  product  of  the  action  of  sulphuric 
anhydride  on  ether  is  poured  into  water,  two  layers  of  liquid  are 
formed.  The  aqueous  solution  contains  ethionic  acid,  which  is  con- 
verted into  isethionic  acid  by  boiling,  and  the  ethereal  solution 
contains  hydrogen  ethyl  sulphate,  ethyl  methionate,  and  ethionate. 

The  first  product  of  the  action  of  sulphuric  anhydride  on  ether  is 
ethyl  sulphate,  which  is  converted  into  hydrogen  ethyl  sulphate, 
carbyl  sulphate,  and  ethionic  acid  by  the  prolonged  action  of  the 
sulphuric  anhydride.  In  order  to  avoid  the  formation  of  methionic 
acid,  the  sulphuric  anhydride  vapours  are  passed  into  ether  at  0°, 
until  the  ethereal  layer  sinks  when  poured  into  water.  The  whole 
of  the  product  is  then  poured  into  water,  and  the  ethyl  sulphate  is 
quickly  washed,  dried,  and  again  treated  with  sulphuric  anhydride. 
The  aqueous  solutions  are  boiled  and  neutralised  with  barium 
carbonate,  to  convert  the  ethionic  acid  into  barium  isethionate. 

The  following  salts  of  monochlorethanesulphonic  acid, 

CH2CI.CH2.SO3H, 

which  was  first  obtained  by  Kolbe  (Annalen,  122,  38),  have  been 
prepared :  the  hariwm  salt,  (C2HiClS03)2Ba  +  H2O,  crystallises  in 
monoclinic  plates,  the  lead  salt  in  prisms  containing  2  mols.  H2O, 
the  amnioiiium  salt  in  anhydrous  monoclinic  prisms.  The  copper  and 
zinc  salts  form  monoclinic  plates,  containing  3  and  4  mols.  H2O 
respectively.  The  sodium,  salt  crystallises  in  deliquescent  plates, 
containing  1  mol.  H2O.  The  potassium  salt  forms  anhydrous  needles. 
The  magnesium,  manganese,  and  ferrous  salts  contain  4  mols.  HoO. 
The  calcium  salt  contains  2  mols.  HoO. 

The  sodium  salt  of  monethoxyethanesulphonic  arid,  EtO.(CH2)o.SOjH, 
is  formed  by  the  action  of  chloroethanesulphonic  chloride, 

CH2CI.CH2.SO2CI 


ORGANIC  CHEMISTRY.  1127 

(1  mol.),  on  an  alcoholic  solution  of  sodium  etlijlate  (3  mols,),  and 
also  by  acting:  on  sodium  chlorethanesulphonate  with  an  equivalent 
quantity  of  an  alcoholic  solution  of  sodium  ethylate.  The  barium 
salt  of  ethoxyethanesulphonic  acid,  (C4H9S04)2Ba  +  HoO,  crystallises 
in  colourless  needles,  freely  soluble  in  water.  The  lead  salt  forms 
anhydrous  plates,  the  potassium  salt  anhydrous  prisms,  the  zinc  salt 
hygroscopic  plates  containing  6  mols.  H^O,  and  the  copper  salt 
non-hygroscopic  plates  containing  6  mols.  H,0.  The  sodium  salt 
crystallises  in  small  prisms  containing  ^  mol.  HoO.  The  free  acid 
was  obtained  as  a  thick  syrup  (sp.  gr.  1"359  at  21"),  which  appears 
to  be  capable  of  crystallisation. 

The  ethylic  salt  of  ethoxi/ethanpsnjphom'c  acid,  EtO.CoHj.SOaEt, 
is  obtained  by  acting  on  chlorethanesulphonic  chloride  (diluted  with 
ether)  Avith  dry  sodium  ethylate. 

Et}ioxyetlianemovt'Aliyldi>itdpluu-ic  acid,  obtained  in  attempting  to 
prepare  ethoxyethanesulphonic  acid  by  the  action  of  sulphuric 
;icid  and  alcohol  on  the  sodium  salt,  forms  a  series  of  salts  which 
are  very  soluble  in  water.  Many  of  them,  e.g.,  those  of  am- 
monium and  zinc,  are  very  hygroscopic.  The  barium  salt  forms 
silky  scales  containing  1  mol.  H2O.  The  lead  salt  crystallises  in 
anhydrous  needles.  The  copper  salt  crystallises  w^ith  4  mols.  H.,0. 
The  acid  is  inetameric  with  Engelke's  diethylisethiondisulphonic  acid 
{Annalen,  218,  269).  It  is,  however,  dibasic,  whilst  Engelke's  acid 
is  monobasic.  It  is  decomposed  by  prolonged  boiling  with  water, 
yielding  alcohol,  sulphuric  acid  and  ethoxyethanesulphonic  acid, 

w.  c.  w. 

Action  of  Chlorine  on  Sulphonic  Derivatives  and  Organic 
Oxysulphides.  By  W.  Spring  and  C.  Winssinger  {Ber.  17,  537 — 
-D-iO). — In  continuing  their  investigation  of  the  action  of  chlorine  on 
sulphonic  derivatives  (Abstr.,  1882,  938;  ihid.,  1883,  tJ59),  the 
authors  tind  that  in  a  strong  light  chlorine  reacts  with  amylsulphonic 
acid,  iovmin^  monocldoramylsulplionic  acid  and  a  chlorinated  derivative 
of  amyl.  The  continued  action  of  chlorine  expels  the  sulphonic 
group.  When  amylsulphonic  acid  is  heated  in  sealed  tubes  with 
iodine  trichloride  it  gives  vion  ochi  or  aniyls  id  phonic  acid,  tricldoropetdane, 
C5H9CI3,  tetracliluropentane,  CsHsC^,  and  chlorosulphonic  acid.  When 
an  excess  of  iodine  trichloride  is  employed,  then  mono-  and  di-chlor- 
amylsulphonic  acids  are  formed  together  with  amyleno  chlorides, 
CjCle,  CoCli,  sulphonic  chloride,  and  hydrochloric  acid.  The  formation 
of  a  dichlor-  and  the  non-formation  of  a  trichlor-amylsulphonic  acid 
show  how  the  introduction  of  a  third  atom  of  chlorine  brings  about 
the  expulsion  of  the  sulphonic  group. 

Diamylsulphone  is  but  little  acted  on  by  chlorine  even  in  sunlight, 
whereas,  when  heated  with  iodine  trichloride,  it  yields  numochlurodi- 
amylsnlphonp,  C^HioCl.SOa.CsHu,  boiling  at  330°,  dichlorodiamyl- 
snlphoni',  (C5HioCl2)2SO.j  or  C5HaCl2.SO2.C5Hn,  and  a  considerable 
quantity  of  the  amylene  tri-  and  tetra-chloridas,  together  with  sulphonic 
chloride.  Here  also  the  sulphonic  group  can  exist  even  iu  presence  of 
two  chlorine-atoms. 

Chlorine    in    presence    of    water    reacts    with    amyl    oxysulphide, 
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(C5Hn)2SO,  forming  amylsulphonic  chloride,  C5H11.SO0CI,  amylsulphonic 
acid,  monocJdoramijUidplionic  acid,  diamylsulphone,  valeraldehyde,  valeric 
acid,  monoclilorovaleric  acid,  valeric  chloride,  a  mixture  of  amylene  tri- 
and  tetra-chlorides  and  hydrochloric  acid.  The  derivatives  of  valeric 
acid  owe  their  production  to  the  action  of  the  amylene  tri-  and  tetra- 
chlorides, thus  : 

CsHpCU  +  H2O  =  C5H9OCI  +  2HC1 
2C5H9OCI  +  HoO  =  (C5H90)20  +  2HC1. 

The  action  of  chlorine  on  amyl  oxysulphide  may  be  represented  by 
the  following  equations  : — 

(1.)  (CsHiOoSO  +  4CI2  +  HoO  =  CsHn.SOoCl  +  CsH.Cls  +  4HC1. 

(2.)  (CsHiO^SO  +  Clo  +  H06  =  (CsHiO^SO^  4-  2HC1. 

(3.)  CsH.i.SOoCl  +  HoO  =  CsHn.SOsH  +  2HC1. 

(4.)  C5H9CI3  +  HoO  {vide  above). 

The  amylsulpho-compounds  have  a  greater  tendency  to  form 
chlorinated  derivatives  than  their  lower  homologues.  P.  P.  B. 

Derivatives  of  Uric  Acid.  By  F.  Mtlitts  (Ber.,  17,  517—527). 
— Sarcosine-uric  Acid,  CeH9N504. — This  compound,  described  by  Bau- 
mann  {Ber.,  7,  1152),  is  easily  prepared  by  heating  2  parts  of  a 
mixture  of  uric  acid  and  3  of  sarcosine  at  21U°.  It  crystallises  from 
water  in  colourless  crystals  containing  2  mols.  H2O.  It  gives  the 
murexide  reaction,  reduces  alkaline  copper  solutions  slowh^,  and  is 
oxidised  by  potassium  permanganate.  It  possesses  both  basic  and  acid 
characters,  forming  an  unstable  acetate  and  foimiate,  and  its  ammo- 
niacal  solutions  are  precipitated  by  silver  nitrate  and  lead  acetate. 
When  its  solution  in  potassium  hydroxide  is  heated  at  110°,  it  is 
resolved  into  uric  acid  and  sarcosine.  Its  constitution  is  expressed 
by  the  formula  CaHaNiOa.CO.CHo.NHMe. 

Bromosarcosine-mesouric  acid,  CsHTN^OsBr,  is  forming  by  digesting 
the  aqueous  solution  of  sarcosine-uric  acid  with  bromine;  its  forma- 
tion is  represented  as  follows  :  —  CbHgNsOi  +  -Br  +  H2O  = 
C8H7N405Br  -f  XH4Br.  The  bromine  in  this  compound  is  in  the 
same  active  condition  as  in  the  bromo-derivatives  of  the  acid 
amides  (Hofmann,  Abstr.,  1882,  950,  1052)  ;  it  is  easily  replaced 
by  hydrogen,  e.g.,  by  treatment  with  hydrogen  sulphide  or  ammonia, 
thus : — 

CgHvI^^OjBr  +  HoS  =  C«H8N405  +  S  +  HBr, 
3C«H,N405Br  +  8NH3  =  3C«H6N403,NH3  -|-  2N  +  3NH4Br. 

Acids  are  without  action  on  this  bromide,  but  it  exhibits  acid  cha- 
racters ;  it  dissolves,  for  instance,  in  baryta- water,  and  is  reprecipi- 
tated  by  acids.  If,  however,  a  large  excess  of  baryta-water  is  used,  it 
is  decomposed,  barium  bromide  and  an  insoluble  barium  salt  being 
formed.     The  bromine  in  this  compound  most  probably  rejolaces  an 
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atom  of  hydrogen  In  the  sarcosine  group,  and  to  it  the  author  assigns 
the  constitution  CsH.NsOi.CO.CHo.NBriMe. 

Sarcosine-mesouric  acidis  the  acid  obtained  by  the  action  of  redncino- 
agents  on  the  bromide.  It  resembles  sarcosine-uric  acid,  diifering 
from  i*  in  being  more  easily  soluble  in  water.  It  crystallises  in 
rhombic  tables  or  needles,  and.  is  insoluble  in  alcohol.  It  forms  salts 
with  acetic  and  formic  acids,  and  also  with  bases ;  its  silver  salt, 
C8H6N405Ag2,  is  formed  on  adding  ammonia  to  a  mixture  of  silver 
nitrate  and  its  ammonium  salt.  It  is  a  powerful  reducing  agent, 
reducing  solutions  of  salts  of  gold  and  alkaline  copper  solutions. 
When  oxidised  by  potassium  permanganate,  it  yields  a  mixture  of 
acids  containing  some  oxalic  acid.  Treated  with  bromine-water,  it 
yields  the  broniosarcosine-mesouric  acid,  and  a  corresponding  chlorine 
compound  when  treated  with  chlorine-water.  It  yields  sarcosine 
when  fused  with  potash.  P.  P.  B. 

Action  of  Nitrous  Acid  on  Furfurbutylene.  By  P.  ToENxits 
and  A.  Staub  (J^er.,  17,  8oU — 858). — The  boiling  point  of  pure  iso- 
butyric  anhydride  is  18P5°,  and  its  sp.  gr.  is  0'9574  at  l&b^.  By  the 
action  of  furfui-aklehyde  on  isobutyric  anhydride  and  sodium  acetate, 
furfurbutylene,  C4HyO.CH  !  CMe^,  is  obtained;  its  boiling  point  is 
153°,  and  its  sp.  gr.  is  0'9509  at  145°.     Some  furfuraorylic  acid, 

C^H.O.CH :  CH.COOH, 

is  also  formed  during  the  reaction,  so  that  a  portion  of  the  sodium 
acetate  and  isobutyric  anhydride  must  react  to  form  acetic  anhydride, 
which  gives  rise  to  the  furfuracrylic  acid ;  consequently  sodium 
acetate  can  only  be  used  in  Perkin's  reaction  when  the  anhydride 
employed  is  acetic  anhydride. 

An  acetic  solution  of  fui-furbutylene,  mixed  with  sodium  nitrite  and 
then  poured  into  a  strong  caustic  soda  solution,  yields  a  yellow  crys- 
talline mass,  melting  at  94°.      It  is  C4H30.CH<^^q ->.      When  this 

compound  is  gradually  added  to  tin  and  hydrochloric  acid  it  yields 
two  reduction- products.     One  of  these,  furfurbutylene  oxide, 

is  an  oil  which  volatilises  easily,  it  is  .soluble  in  water,  boils  at  186°, 
and  does  not  change  in  the  air;  it  does  not  react  with  acetic  anhy- 
dride, so  that  it  contains  no  hydroxyl-group,  neither  does  it  give  any 
of  the  reactions  of  the  ketones.  The  residual  solution  from  which 
the  furfurbutylene  oxide  has  .separated,  after  the  tin  has  been  removed 
and  the  solution  concentrated,  gives  crystals  of  the  composition 

C4H30.C(NH3C1)<^^^>, 

and  yielding  a  well-crystallised  platinochloride.  Its  reactions  are 
those  of  a  primary  amine.  When  it  is  boiled  with  tin  and  hydro- 
chloric acid,  ammonium  chloride  and  furfurbutylene  oxide  are  formed  ; 
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this  explains  flie  formation  of  the  oxide  during  the  first  reduction. 
On  treating  the  hydroehloride  with  acetic  anhydride  it  yields  an 
acetyl-derivative,  melting  at  153°  and  boiling  at  3U5 — 310°.  Strong 
caustic   soda  solution  added  to  tlie  hydrochloride  separates  the  free 

base,  C4H30.C(NH2)<^_t-._^^,  an  oil  soluble  in  water  and  having  a 

feeble  odour.  It  boils  at  215 — 220°,  and  distils  easily  with  aqueous 
vapour :  in  both  cases  it  loses  part  of  its  water,  leaving  a  base, 

this  is  crystalline,  easily  soluble  in  water  and  volatilises  with  steam  : 
it  melts  at  142"  and  boils  at  300 — 310°.  With  acetic  anhydride  and 
nitrous  acid  it  reacts  as  a  tei'tiary  base.  The  solution  of  the  hydro- 
chloride is  decomposed  on  boiling  ;  it  yields  a  well-crystallised  platino- 
chloride.  H.  B. 

The  Thiophene-group.  By  L.  Weitz  (Ber.,  17,  792—801).— 
A  sample  of  benzene  that  had  been  purified  only  by  distillation,  and 
had  never  been  treated  with  acid,  was  examined  for  contained  thio- 
jihene  ;  but  it  was  found  to  contain  no  more  thiophene  than  ordinary 
benzene.  The  distillation  of  the  crude  lead  thiopheuesulphonate  and 
ammonium  chloride  is  best  carried  out  in  an  iron  retort. 

Thiophene  when  treated  with  chlorine  (comp.  Abstr.,  1883,  1091) 
readily  yields  a  mixture  of  the  monochlorothiophene,  C4H3CIS,  and  the 
tUchloroihiophene,  C4H,Cl2S,  which,  are  separated  and  purified  by  dis- 
tillation ;  they  boil  at  130''  and  170°  respectively.  The  tetrachloro- 
thiophene  is  formed  by  passing  chlorine  through  the  dibromide  ;  when 
pure  it  forms  large  crystals  melting  at  3'5°. 

The  following  salts  of  thiophenesulphonic  acid  have  been  ex- 
amined i—CiH.S^  SOsNa -f  H,0 ;  ( C4H3S.SO 0^ Ba  +  3H.0 ;  CiH^S.SOsAg 
+  3HoO;  (C4H3S.S03)2Pb  +  H2O;  (C4H3S.S03)2Ca  +  PH^.O;  they 
are  very  soluble  in  water,  and  some  are  hygroscopic.  Thiophenesul- 
phonic chloride,  C4S3S.SO2CI,  is  formed  by  the  aci^ion  of  phosphor- 
ous chloride  on  the  sodium  salt ;  it  is  a  liquid  boiling  at  over  200°, 
with  decomposition,  and  not  readily  decomposed  by  water.  On  one 
occasion,  crystals  were  formed  melting  at  28°  and  boiling  without 
decomposition  ;  they  had  the  same  composition  as  the  liquid  chloride. 
When  an  alcoholic  solution  of  thiophenesulphamide  is  treated  with 
silver  nitrate  and  ammonia,  it  deposits  silver  thiophenesulphamate, 
C4H3S.SO2.XHAg,  in  iridescent  scales.  Aniline  acts  on  thiophene- 
sulphonic chloride  to  form  thiophenesulphanilide ,  C4H3S.SO2.NHPh, 
crystallising  from  ether  and  melting  at  96".  Sodium  ethylate  acts  on 
the  chloride  to  form  the  efhylic  thinphenesnlpho7iate,  C4H2S.S03Et,  a 
yellowish  oil.  The  zinc  salt  of  thinphenesulphinic  acid  is  formed  when 
an  alcoholic  solution  of  thiophenesulphonic  chloride  is  treated  with 
zinc-dust.  The  product  is  washed  with  water  to  remove  zinc  chloride, 
the  zinc  thiophenesulphinate  converted  into  the  sodium  salt  by 
sodium  carbonate,  and  the  solution  after  removal  of  the  zinc  carbo- 
nate by  filtration  is  concentrated,  acidified  with  hydrochloric  acid, 
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and  extracted  with  ether;  the  free  acid  crystallises  in  needles  when 
exposed  over  sulphuric  acid  in  a  vacuum  ;  it  molts  at  67°.  Tiie  salts, 
CiH.S.SO.Ag,  (C4H3S.SO,):Ba  +  211^0,  and  (dHjS.SOOaZn  + 
UH.O,  are  described. 

All  these  derivatives  have  the  strongest  resemblance  to  the  corre- 
sponding benzene- derivatives,  but  are  distinguished  by  giviniT  the 
indophenine  reaction.  H.  B. 

Homologues  of  Thiophene.  By  Y.  Meyer  and  H.  Kreis  (Ber., 
17,  155b — 15Go). — V.  Clever  and  G.  Dyson  find  that  iodine  and  iodic 
acid,  or,  still  better,  iodine  and  mercuric  oxide,  act  on  thiophene  even 
at  ordinary  tempei-atures.  Iodine,  in  the  calculated  proportion,  is 
added  to  crude  thiophene,  and  then  mercuric  oxide  added  gradually, 
without  cooling,  until  all  the  iodine  is  dissolved.  By  varying  the 
amount  of  iodine  used,  polysubstituted  compounds  can  be  obtained. 
3Ioniodof]iio}ihene,  C4H3SI,  is  a  colourless  oil,  boiling  at  182°  uncorr., 
and  resembling  iodobenzene  in  all  its  properties.  Biiodotluophene 
forms  white  crystals  melting  at  -lO'o". 

Making  use  of  moniodothiophene  thus  prepared,  the  authors  have 
synthesised  several  homologues  of  thiophene  by  the  Wiirz-Fittig 
method.  The  directions  given  by  Fittig  and  Konig  {Aniuilen,  144, 
278)  for  the  preparation  of  homologues  of  benzene  were  exactly  fol- 
lowed.    The  following  compounds  were  obtained  : — - 

E.  p.  Eel.  density. 

Methylthiopliene  (thiotolone),  CiHaSMe             118°  1-019 

Ethylthiopheue,  CiH^SEt     1.32—1.34°  0-990  at  24°. 

Propylthiophene  (norm.),  C4H3SPr    ..      157-5— 159-5°  0974  „  16°. 

Butylthiopheue  (norm.),  C^HjS.Bu    . .          181—182°  0-957   „   19°. 

All  show  Laubenheimer's  reaction,  but  a  very  little  only  must  be 
taken  (a  drop  on  a  glass  rod),  and  diluted  with  much  water,  otherwise 
brown  resinous  compounds  are  formed.  The  tint  obtained  in  the 
reaction  becomes  blue  in  the  higher  homologues.  All  resemble  the 
corresponding  benzene-derivatives  very  closely  both  in  boiling  point 
and  properties.  The  authors  have  not  yet  determined  as  to  Avhether 
the  above  methylthiophene  is  identical  with  that  isolated  from  coal- 
tar  oils.  L.  T.  T. 

Isomerism  in  the  Thiophene  Series.     By  V.  Meykr  {Ber.,  17, 

1563— 1566).— If  the  formula  CH^  ^CH,    proposed    by    the 

\ — S — ^ 
author  be  correct,  thiophene  should  yield  two  series  of  monosubstitu- 
tion  compounds.  The  great  analogy  between  benzene  and  thiophene 
in  the  formation  of  substitution-products  renders  it  j)robable  that  in 
(hhromotliiophene  the  two  bromine-atoms  are  in  the  positions  which  are 
separated  by  the  greatest  number  of  carbon-atoms,  and  that  conse- 
quently in  the  monosubstitution-derivatives  with  negative  radicals 
the  radical  is  attached  to  the  carbon  nearest  to  the  sulphur  atom. 
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CH.CH^  CH.CH^  .CH.CH^ 

CBrf  >CBr     CH^  >CBr       CHf  ^C.SOaH. 

\_S — /  \_s__/  \ — S— ^ 

In  this  case,  the  suljjhonie  acid  obtained  from  dibi'omothiophene 
should  yiekl,  when  dibrominated,  a  monosiilpbonic  acid  isomeric  with 
that  obtained  by  the  direct  sulphouation  of  tbiophene.  This  is  indeed 
the  case ;  Langer's  acid  (next  page)  is  isomeric  with  the  a-acid 
previously  described.  The  formation  of  an  anhydride  from  Langer's 
dibromothiophenedisulphouic  acid  points — from  analogy  with  phthalic 
acid — to  the  two  sulphonyl-groups  being  on  neighbouring  carbons, 
which  would  also  be  the  case  if  the  above  view  of  the  constitution  of 
thiophene  be  correct.  The  constitution  of  the  a-  and  /3  acid  Avould 
then  be — 


CH.CR  .CH.CCSOsH)^ 

CRf  ^C.SO.        CHf  ^CH. 


\-s-/ S- 


T.  T. 


Dithienyl.  By  R.  Nahxsex  (Ber.,  17,  789— 790).— By  passing 
thiophene  tlu'ough  a  tube  heated  just  to  redness,  condensation  takes 
place  as  with  the  benzene  hydrocarbons,  and  dithienyl,  (CiH3S)2,  is 
formed.  It  crystallises  from  alcohol  in  white  plates  melting  at  83°. 
With  isatin  and  sulphuric  acid  it  gives  a  deep-blue  coloration.  A 
mixture  of  benzene  and  thiophene  passed  through  a  red-hot  tube  does 
not  yield  pui^e  dithienyl,  but  a  mixture  probably  of  diphenyl  and  the 
bodies  CcHj.CiHsS  and  (C4H3S)2.  H.  B. 

Substances  accompanying  Toluene  from  Coal-tar.     By  V. 

Meyer  and  H.  Kreis  (Ber.,  17,  787 — 789). — It  was  previously  shown 
(Abstr.,  1883,  1092,  and  this  vol.  p.  586)  that  coal-tar  toluene  contains 
the  next  higher  homologue  of  thiophene,  and  the  substitution-product, 
C4HMeBr2S,  was  isolated.  This  body  when  treated  with  bromine  in 
excess  in  the  cold  yields  tribromothiotolene,  CiMeBi'sS,  a  white 
crystalline  substance  melting  at  74°. 

The  separation  of  the  thiotolene  from  the  crude  product  containing 
15  per  cent,  thiotolene  and  85  per  cent,  toluene,  cannot  be  effected  by 
repeated  treatment  with  strong  sulphuric  acid.  But  Avhereas  the 
benzene  hydrocarbons  are  only  acted  on  by  iodine  and  iodic  acid 
or  iodine  and  mercuric  oxide  when  heated,  thiophene  and  its  homo- 
logues  are  readily  acted  on  at  the  ordinary  temperature.  The 
product  of  the  reaction  is  extracted  with  ether  and  the  solution 
fractionated ;  at  180°  there  remains  an  iodothiotoleue  which  cannot 
be  distilled  without  decomposition ;  the  residue  is  dissolved  in  alcohol 
and  treated  with  sodium ;  addition  of  water  causes  the  separation  of 
an  oil,  which  is  dried  over  calcium  chloride  and  rectified.  This  is 
pure  thiotolene,  a  colourless  mobile  liquid  boiling  constantly  at  113°, 
and  of  sp.  gr.  1"0194  at  18°.  The  authors  are  now  preparing  the  next 
homologue — thioxylene.  H.  B. 
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Isomeric  Thiophenesulphonic  Acids.  By  J.  Laxgkr  (7?(  /•.,  17, 
1566 — 1570). — This  research  was  undertaken  with  the  view  of  throw- 
ing light  on  the  constitution  of  thiophene  (see  also  this  vol.,  p.  1131) 
Bihromothiophcnesnlphonic  acid,  C4HSBro,S03H,  was  prepared  bv 
treating  dihromothiophene,  boiling  at  205 — 207",  with  pyrosulphuric 
acid  (HiS.O,).  The  free  acid  was  not  examined.  Its  lend  salt, 
(C4SHBr2.SOs)2Pb  +  5|H.,0,  crystallises  from  water  in  small  white 
lustrous  crystals,  and  was  debrominated  by  treating  its  aqueous  solu- 
tion with  sodium  amalgam.  The  sulphonic  acid  was  purified  by  con- 
version into  its  chloride.  |3-Thiophenesulphonic  chloride,  CiSlIi.SOoCI 
forms  large  colourless  crystals  melting  at  4.3°,  and  having  an  odour 
similar  to  that  of  benzenesulphonic  chloride.  It  appears  to  distil 
undecomposed.  The  chloride  of  the  a-sulphonic  acid  Cobtained 
directly  from  thiophene)  is  liquid.  /i-T/iiopherie.'^idpJioiiam.ide, 
CiSHs.SOoNHj,  was  prepared  by  the  action  of  ammonium  carbonate 
on  the  chloride.  It  crystallises  in  lustrous  plates  which  differ  in 
appearance  fi-om  those  of  the  amide  of  the  a-acid.  It  melts  at  148° 
whereas  the  a-derivative  melts  at  142°.  It  gives  a  deep-blue  solution 
when  heated  with  isatin  and  sulphuric  acid.  It  is  thus  clear  that  the 
a.-  and  (S-sulphonic  acids  are  isomeric  and  not  identical. 

D  ibro )  li  olh  lop  liened  is  id  phonic  acid,  C4SBr.;(S0:jH)o,  was  obtained  by 
acting  on  dibromothiophene  with  a  large  excess  of  pyrosulphuric  acid. 
It  crystallises  in  shining  white  scales  which  when  heated  above  150° 
turn  brown,  and  above  200°  are  partly  decomposed  and  become  liquid. 
This  liquid  is  undoubtedly  the  anhydride  of  the  disulphonic  acid, 
and  is  reconverted  into  the  acid  by  boiling  with  alkalis  or  with  barium 
hydroxide.  L.  t.  T. 

Wachendorff's  Chloronitrotoluene.  By  E.  Lellmanx  (Ber.,  17 
534—537). — Wachendorlf  {Annalan,  185,  273),  by  treating  para- 
nitrotoluene  with  antimony  pentachloride,  obtained  a  chloronitro- 
toluene, which  he  regarded  as  CgHaMeCl.NOa  [1:3:4],  since  it 
yielded  a  chloronitrobenzoic  acid  identical  with  that  obtained  by 
Hiibner  from  metachlorobenzoic  acid.  The  author  has  prepared 
this  chloi-onitrotoluene  and  converted  it  into  the  corresponding 
toluidine,  which,  if  Wachendorfl"'s  conclusions  be  correct,  should  be 
identical  wn'th  Wroblewsky's,  obtained  from  para-acetotoluidine 
{Annalen,  168, 196).  A  comparison,  however,  shows  it  to  be  distinct ; 
this  base  boils  at  237 — 2o8-5^  and  solidifies  at  10 — 12',  whilst 
Wroblewsky's  base  boils  at  222°.  Moreover,  this  compound,  when 
submitted  to  the  diazo-reaction,  is  converted  into  chlorotoluene,  and 
the  latter  by  oxidation  into  orthnclilorobenzoic  acid  melting  at 
136-5°.  From  this  the  author  concludes  that  Wachendorff's  chloro- 
nitrotoluene contains  the  chlorine  in  the  ortho-positi(jn. 

P.  P.  B. 

Action  of  Copper  on  Benzotrichloride,  Benzal  Chloride,  and 
Benzyl  Chloride.  By  A.  ( *.\LrKu\\  kz  (lUr.,  17,  ^:;;{  -s37).—  IJenzcuyl 
trichloride,  heated  with  copper  at  10u°,  yields  a  solid  mass,  which  leaves 
a  white  crystalline  product  when  extracted  with  alcohol  or  benzene, 
tolane  tetrachhiride  (C«Hi.CCl2)2.     Hanhai-t  has  previou.sly  prepared 
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tolane  dicliloride  by  this  same  method,  but  it  is  only  a  secondary  product, 
as  tolane  tetrachloride  yields  the  dicliloride  when  heated  with  copper. 

If  benzal  dichloride  is  heated  with  copper,  and  the  mass  extracted 
with  benzene,  it  yields  crystals  of  stilbene  chloride,  (C6H5.CHC1)2, 
melting  at  180°. 

Benzyl  chloride,  when  heated  with  copper,  does  not  act  until  a 
temperature  of  150 — IGu"  is  reached.  The  product  contains  dibenzyl 
if  the  quantity  of  copper  employed  is  not  too  large  ;  with  excess  of 
copper  and  access  of  air,  a  resinous  mass  is  obtained.  H.  B. 

Derivatives  of  Benzyl  Cyanide.  By  G.  Luckexbach  (Ber.,  17, 
1421 — l^'iS). — Bv  the  action  of  hydrochloric  acid  gas  on  a  well-cooled 
mixture  of  equal  molecular  proportions  of  absolute  alcohol  and  benzyl 
cyanide,  there  is  first  formed  the  compound  CH2Ph.CCl(NH3Cl).OEt, 
which,  on  standing  in  a  flat  porcelain  dish  over  sodium  hydroxide  for 
a  few  days,  is  converted  into  phenylacetimidoethyl-ether  hydrochloride,  , 
CH2Ph.C(0Et)  !  NHjHCl.  This  crystallises  in  concentric  groups  of 
flat  needles,  softens  at  60°,  and  is  completely  fused  at  85°,  and  then 
decomposes  into  phenylacetamide  and  ethyl  chloride,  is  readily  solu- 
ble in  alcohol  and  water,  nearly  insoluble  in  benzene  and  ether,  and  is 
very  deliquescent.  The  platinochloride  crystallises  in  prisms,  and 
decomposes  readily.  The  free  imido-ether,  CH2Ph.C(0Et)  '.  NH,  ob- 
tained by  the  action  of  concentrated  soda  on  the  hydrochloride,  forms 
a  colourless  liquid  of  agreeable  aromatic  odour:  on  distillation,  it 
decomposes  into  benzyl  cyanide  and  alcohol.  The  corresponding 
methyl  ether  and  its  hydrochloride  were  also  prepared ;  they  closely 
resemble  the  ethyl  compounds,  but  are  still  more  unstable. 

Fhenylacetimido  acetate,  CHaPh.CXOAc)  '.  NH,  prepared  by  the 
action  of  acetic  anhydride  on  phenylacetimido-ether,  crystallises  in 
slender  white  needles,  melts  at  129',  is  sparingly  soluble  in  cold 
water,  more  readily  soluble  in  hot  water,  readily  soluble  in  alcohol. 

Plienylacetamidine,  CHoPh.CCISrH.,) !  IS'H  (comp.  Bernthsen,  this 
Joui'nal,  1870  [ii],  95).  On  adding  a  solution  of  ammonia  to  phenyl- 
acetimido-ether hydrochloride,  the  free  imido-ether  is  at  first  formed, 
whilst  ammonium  chloride  separates ;  on  standing  for  some  days, 
however,  with  occasional  shaking,  the  precipitate  disappears,  and  the 
solution  then  contains  traces  of  ethyl  phenylacetate,  together  with. 
phenyJacefamidine  hydrochloride.  The  latter  crvstallises  in  long  flat 
needles  of  the  formula  CHoPh.CCNH,)  !  NH",HC1  +  H^O,  and  is 
readily  soluble  in  water  and  alcohol.  The  free  base,  prepared  by 
rubbing  the  chloride  with  concentrated  caustic  soda,  drying  the 
resulting  paste  in  a  vacuum  and  extracting  with  benzene,  still  some- 
what impure,  crystallises  in  lustrous  flat  needles  or  plates,  melts  at 
108 — 112°,  is  readily  soluble  in  water  and  alcohol,  sparingly  soluble 
in  ether  and  benzene.  The  platinochloride  crystallises  in  long  flat 
needles.  By  heating  phenylacetamidine  with  acetic  anhydx'ide  and 
sodium  acetate,  it  yields  phenylacetimido  acetate ;  with  cold  acetic 
anhydride,  on  the  other  hand,  it  gives  in  addition  a  diacetyl  com- 
pound, CHoPh.C(NHAc)  '.  NAc,  crystallising  in  very  brilliant  small 
tetragonal  plates,  melting  at  172 — ITS'",  soluble  in  hot  water, 
sparingly  soluble  in  alcohol  and  cold  water,  nearly  insoluble  in  ether. 
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St/mmetrical  climethylphenyJacetamidine,  CH2Ph.C(NHMe)  .'  NMe, 
separates  as  hjcli-ocliloi-ide  after  some  days'  standing  from  a  mixture 
of  phenylacetimido-ether  hydrochloride  witli  an  alcoholic  solution  of 
methylamine.  The  free  base  is  an  oil  which  crystallises  on  lono" 
standing  over  sulphuric  acid.  The  hydrochloride  crystallises  in 
hexagonal  pyramids.     The  platinochloiide, 

[CHoPh.C(NHMe)  :  NAIe],H,PtCle, 

forms  small  crystals,  apparently  rhombic  ;  it  is  more  soluble  in  alcohol 
than  in  water. 

Unsi/mviefrical  diviethylphenylacetamiJine  ItydrochJoride,  pi-epared 
from  dimethylamine  and  phcnylacetimido-etlier  hydrochloride,  is 
crystalline,  the  platinochloride,  [CH,Ph.C(NMe,)  '.  NH]o,H2PtCl6, 
cry.stallises  in  feathery  groups  of  needles. 

Diethylplienylacetamidine  hydrocldoride,  pi'epared  in  similar  manner 
by  means  of  ethylaniine,  is  not  crystalline ;  the  platinochloride  forms 
a  red  resinous  mass ;  the  free  base  appears  to  be  less  soluble  in  ether 
than  the  methyl  compound. 

Biphenyl-phenylacetarnidine,  CH.,Ph.C(]SrHPh)  '.  NPh,  is  prepared 
by  heating  a  mixture  of  aniline  and  phenylacetimido-ether  hydro- 
chloride for  some  time  at  60°.  It  crystallises  in  flat  needles  and 
plates,  melts  at  107 — 108°,  is  readily  soluble  in  alcohol,  nearly  insolu- 
ble in  water.     The  platinochloride  crystallises  in  small  plates. 

A.  J.  Ct. 

Oxidation  of  Mercury  Diethyl  with  Potassium  Permar.- 
ganate.  By  M.  Seidel  (,/.  pr.  Chem.  [2],  29,  134— 136).— When 
mercury  diethyl  is  heated  with  a  concenti"ated  aqueous  solution  of 
potassium  permanganate,  it  is  readily  oxidised.  On  adding  hydro- 
chloric acid  to  the  strongly  alkaline  solution,  a  white  precipitate  is 
obtained,  con.sisting  of  ethyl  mercuric  chloride,  HgEtCl,  crystallising 
from  alcohol  in  silvery  plates  melting  at  190°.  It  is  probable  that  in 
the  above  reac-tion  mercuric  ethyl  hydroxide  is  first  formed  ;  but  the 
hydroxyl-group  is  replaced  by  chlorine  on  treatment  with  hydrochloric 
acid. 

Mercury-dimethyl  in  like  manner  yields  mercuric  methyl  chloride, 
which  crystallises  in  lustrous  prisms  melting  at  170°.  J.  1.  W. 

Action  of  Potassium  Permanganate  on  Mercury-diphenyl : 
a  Correction.  By  11.  Oiiu  (/.  pr.  Chem.  [2],  29,  l;jG— loS).— 
It  is  stated  in  a  former  paper  that  when  the  product  obtained  by 
oxidising  mercury-diphenyl  with  potassium  permanganate  is  pre- 
cipitated, by  adding  hydrochloric  acid,  the  compound  CGH5.HgO.OH, 
is  thrown  down  in  small  lustrous  crystals  melting  at  251 — 252°.  The 
precipitate,  however,  consists  of  the  chloride,  HgPhCl.  The  hydr- 
oxide can  be  isolated  by  shaking  the  products  of  the  reaction  with 
benzene  before  the  addition  of  hydrochloric  acid. 

Mercury-dilotyl  resembles  the  diphenyl  compound  in  the  foregoing 
properties,  the  compounds  HgCTH^.OH  and  HgC7H-Cl  being  formed. 

J.   1.   W. 

Tolylstibine.  By  A.  Michaelis  and  U.  Gkxzken  {Ber.,  17,  924 — 
925). — Autimojiy  tribromide,  paramonobroniotoluene,  and   sodium,  in 
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presence  of  benzene,  readily  react  to  fovm  j^aratolijstibme,  (CfiH4Me)3Sb, 
a  crystalline  substance  melting  at  127"5°. 

When  dissolved  in  light  petroleum  and  treated  with  the  halogens, 
the  additive  compounds,  (C7H7);,SbCl2,  &c.,  crystallise  out,  melting  at 
lo6-5°  (chloride),  233"  (bromide),  and  182-5°  (iodide).  The  bromide 
treated  with  caustic  soda  yields  imratritolylstihine  oxide,  (C7H7)SbO, 
melting  at  223'5°.  If  the  oxide  is  dissolved  in  hot  acetic  acid,  and 
some  water  added,  ib  deposits  the  crystalline  tritoUjstihine  hydroxidfl, 
(C,H7)Sb(0H)o,  as  it  cools ;  this  melts  at  169-5°.  Orthotolylstibine 
has  not  yet  been  obtained  in  a  ci'ystalliiie  state.  Metatritoli/lstibiiie 
separates  from  alcohol  and  ether  in  crystals  melting  at  64'5°.  The 
dibromide  melts  at  113°,  and  is  easily  soluble  in  ether;  its  isomerides 
are  almost  insoluble.  H.  B. 

Electrolyses  and  Electrosyntheses.  By  E.  Drechsel  (J.  pr. 
Ghem.  [2],  29,  229 — 252). — The  author  has  previously  (Abstr., 
1881,  192)  shown  that  by  electrolysing  a  solution  of  ammonium  car- 
bamate with  an  alternating  current  carbamide  is  formed  by  the 
abstraction  of  the  elements  of  water.  It  was  observed  that  the 
platinum  electrodes  were  strongly  attacked  with  formation  of  platinum 
bases  (Gerdes,  Abstr.,  1883,  27).  By  passing  the  current  through 
a  saturated  solution  of  potassium  carbonate  large  quantities  of  spongy 
platinum  may  be  prepared.  Palladium  electrodes  with  a  solution  of 
ammonium  carbamate  gave  no  bases,  scarcely  any  of  the  metal  being 
dissolved.  Similar  phenomena  have  been  observed  by  De  la  Rive 
{Pogrf.  Ann.,  141,  152  ;  145,  163,  407),  who  found  that  gas  was  dis- 
engaged if  the  electrodes  offered  only  a  small  surface,  whilst  with  large 
surfaces  but  little  gas  is  given  ofP,  and  the  surfaces  become  covered 
with  a  film  of  the  metal  (Pt,  Pb,  An,  Ag,  Cu,  Pb).  Plante  (Jahresb., 
1866,  98)  has  also  noticed  the  evolution  of  oxygen  containing  ozone 
from  easily  oxidisable  electrodes.  The  author,  with  a  view  to  synthe- 
sising  phenolsulphuric  acid,  subjected  a  mixture  of  magnesium  bicar- 
bonate and  sulphate  dissolved  in  water  and  then  saturated  with  pure 
commercial  phenol,  to  an  alternating  cui'rent  for  30  hours.  The 
electrodes  consisted  of  three  large  pieces  of  platinum  foil  to  each 
pole.  A  number  of  products  were  formed  by  the  action,  but  mostly 
in  quantities  insufficient  for  analysis.  The  action  of  the  alternating 
current  may  be  regarded  as  inducing  alternate  oxidation  and  reduc- 
tion, the  former  giving  rise  to  synthetical,  and  the  latter  to  analytical 
changes.  As  products  of  synthesis  there  were  found  7-diphenol  and 
phenolsulphuric  acid,  and  by  oxidation  of  a  single  molecule  of  phenol, 
quinol,  and  catechol,  were  formed,  the  former  in  larger  quantity  than 
the  latter  ;  apparently  the  catechol  suffers  further  oxidation  with 
formation  of  acids  of  the  acetic  and  oxalic  seiies,  probably  normal 
valeric  and  butyric  acids,  as  well  as  formic  acid,  whilst  the  dibasic 
acids  found  were  succinic,  oxalic,  and  probably  also  malonic  acid. 
The  author  points  out  that  some  of  these  substances  have  not  hitherto 
been  obtained  directly  from  phenol,  thus  neither  7-diphenol,  quinol, 
nor  catechol  are  produced  by  the  action  of  ordinary  oxidising  agents, 
but  the  author  suggests  that  their  formation  is  in  one  respect  similar 
to  that  of  catechol   by  fusing  phenol  with  sodium  hydroxide,  for  in 
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both  cases  the  oxidation  takes  phxce  in  the  presence  of  a  strono- 
reducing  agent,  viz.,  nascent  liydrogen.  The  acid  sulphates  of  phenol, 
quinol,  and  catechol  are  also  formed  from  phenol  in  the  animal 
system,  but  as  the  whole  of  the  phenol  taken  into  the  system  is  not 
thus  accounted  for,  a  further  examination  of  phenolic  urine  for  some 
of  the  other  acids,  found  in  the  above  action,  is  required,  especially  for 
succinic  aciil.  P.  J\   p. 

Nitrosophenols.  By  H.  Goldschmidt  (Ber.,  17,  801— 805).— lu 
a  former  paper  (this  vol.,  735)  it  has  been  shown  that  the  so-called 
nitrosophenols  are  formed  by  the  action  of  hydroxylamino  on  the 
quinones,  and  in  all  probability  therefore  they  are  quinone  oximides. 
It  is  now  shown  that  a-nitroso-/:J-uaphthol  and  /i-nitroso-a-naphthol 
are  oximido-derivatives. 

The  /i-nitroso-a-naphthol  prepared  from  /^-naphthoquinone  has 
already  been  described  (loc.  cit),  as  also  the  product  CmHeN'O,  crys- 
tallising in  colourless  needles  melting  at  77°,  obtained  by  further 
heating  with  hydroxylamine. 

The  a-nitroso-/3-naphthol  was  prepared  from  (3-naphthol  and  amyl 
nitrite  according  to  Walker's  method  (Ber.,  17,  399)  ;  the  body, 
CinHeNoO,  obtained  from  it  by  the  action  of  hydroxylamine,  melts  at 
78°.  Assuming  the  usual  formulte  for  /3-uitroso-a-naphthol  and 
a-nitroso-/3-naphthol,  it  follows  that  by  the  further  action  of  hydroxyl- 
amine two  isomeric  bodies  would  be  formed — 


whereas  if  the  bodies  have  the  constitutions  here  proposed,  viz.  : — ■ 


ISOH 


the  same  body  I       I       !  „  will  be  formed  in  both  cases. 

I       I       I  N 

N — O 

Experiment  proved  that  the  two  products,  CioHoNoO,  are  identical, 
their  composition,  melting  point,  and  crystalline  form  all  beiug  the 
same,  as  also  their  behaviour  with  ditierent  solvents.  Liebermann 
having  given  the  name  anthrone  to  the  group  CuHjoO,  the  name  a 
or  /3-naphthone  may  be  given  to  the  gi-oup  Ci„HhO,  and  the  "  nitroso- 
naphthols  "  will  then  be  called  /3-isonitro.so-a-naphthone  and  a-iso~ 
nitroso-/3-naphthone.  Both  thepe  bodies  yield  hydroxylamine  when 
heated   with   strong    hydrochloric    acid.      The    conversion   of    these 
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"  uitrosophenols  "  into  nitroplienols  by  oxidation  may  be  expressed, 
assuming  two  reactions  to  take  place  : — 


^^^^{NfoH).  +  ^  =  ^^^^InO,  +  ^^-^• 


H.  B. 


Carvol.  By  H.  Goldschmidt  (Ber.,  17,  1577— 1579).— Carvol 
and  bydroxylamine  yield  carvoxime,  CmHu  '.  NOH,  which  crystallises  in 
white  scales  melting  at  66-5°.  With  phenylhydrazine  it  yields  carvol- 
phenylhijdrazme,  CioHu^NsHPh,  crystallising  in  white  needles,  which 
soften  at  100°  and  melt  at  106°.      It  is  therefore  probable  that  the 

CH.CH 
formula   CMer'  /CPi%  first  proposed  by  Fittig,  is  correct,  and 

^CO.CH./ 
not  his  second  and  more  generally  received  formula.  L.  T.  T. 

Carroway  Oil.  By  F.  A.  FLiicEiGER  {Arch.  Pharm.  [3],  22,  361— 
366). — A  sample  of  carvol  from  H.  Haensel,  in  Pirna,  boiled  con- 
stantly at  224—225",  and  a  column  of  50  mm.  rotated  polarised  light 
+  29'1°  ;  it  was  free  from  carvene,  and  its  sp.  gr.  is  0"9574  at  23"5°. 
The  formation  of  terpin  from  carvene  by  the  action  of  nitric  acid 
i-equires  the  lapse  of  several  months ;  carvene  is  a  homogeneous  body, 
for  it  boils  constantly  at  174'',  its  sp.  gr.  is  0*849  at  15°,  and  the  rota- 
tion +  53  at  20°  ;  by  treatment  with  sulphuric  acid  of  sp.  gr.  =  1"55 
it  is  converted  into  a  thick  syrup  and  becomes  optically  inactive. 

Oleum  carvi,  according  to  the  German  PharmacopcBia,  gives  a 
violet  or  red  coloration  with  ferric  chloride,  but  the  I'caction  cannot 
always  be  observed.  Neither  the  last  fractions  nor  the  pitch-like 
residue  obtained  in  the  distillation  of  carroway  oil  contain  phenols 
nor  give  the  above  reaction.  If,  however,  the  fresh  and  colourless  oil 
be  allowed  to  stand  some  months,  it  becomes  yellow  and  gives  the 
ferric  chloride  reaction ;  the  substance  giving  the  reaction  is  soluble  in 
soda  solution,  but  its  quantity  is  very  small;  this  substance  is  not 
carvacrol,  as  this  gives  a  green  coloration  with  ferric  chloride  (Abstr., 
1882,  1065).  H.  B. 

Mixed  Ethers  of  Quinol.  By  F.  Fiala  (Monatsh.  Chem.,  5, 
232 — 235). — These  compounds  were  prepared  from  monomethyl- 
quinol  by  the  method  used  by  Hlasiwetz  and  Haberinann  for  the  pre- 
paration of  dimethylquinol  (this  Journal,  1876,  i,  79). 

MethyJetliylquhiol,  C6H4(OMe).OEt,  forms  a  colourless  crystalline 
mass,  of  fatty  lustre.  It  has  a  penetrating  fennel-like  odour,  and 
burning  taste  ;  it  melts  at  39°  (uncorr.).  It  is  readily  soluble  in 
benzene,  ether,  and  chloroform,  less  soluble  in  absolute  alcohol  and 
glacial  acetic  acid.  Like  all  other  dialkyl  ethers  of  quinol,  it  readily 
distils  with  steam. 

Metliylprojjylquinol,  C6H4(OMe).OPr,  crystallises  in  colourless  plates 
of  agreeabJe  odour,  somewhat  like  that  of  fennel ;   it  has  a  burning 
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taste  and  melts  at  26°  (nncorr.).  It  is  readily  soluble  in  benzene, 
ether,  chloroform,  absolute  alcohol,  and  g-lacial  acetic  acid ;  addition 
of  water  completely  reprecipitates  it  from  its  solution  in  the  two  last- 
named  solvents. 

MetkyUsnhutiilquinol,  C6H4(0]\re).OBa^,  forms  a  colourless  liquid, 
heavier  than  water,  of  ag-reeablc  aromatic  odour  and  burning  taste. 
It  distils  between  227 — 280°.  It  is  readily  soluble  in  benzene,  ether, 
chloroform,  absolute  alcohol,  and  glacial  acetic  acid.  A.  J.  Gr. 

Resorcinol  Oxide.  By  K.  Hazuka  and  P.  Julius  (Monatsh. 
Chem.,  5,  ISS— 19-2).— Ni'troresorcinol  oxide,  [C6H3(NOo).OH]20,  is 
prepared  by  shaking  1  gram  of  mononitroresorciuol  with  2^  c.c.  of 
Nordhausen  sulphui-ic  acid ;  after  a  few  seconds  the  nitroresorcinol 
dissolves,  and  the  solution  is  quickly  poured  into  water  to  prevent 
further  conversion  of  the  oxide  into  the  sulphonic  acid ;  the  oxide 
separates  in  microscopic  needles,  whilst  nitroresorcinolsulphonic  acid 
remains  in  solution.  Nitroresorcinol  oxide  can  be  obtained  either  in 
anhydrous  pale  rose-red  needles,  or  in  brownish-red  warty  crystals  of 
the  formula  [CoH3(NO.,).OH],0  +  H,0.  It  is  sparingly  soluble  in 
water  and  alcohol,  insoluble  in  ether,  readily  soluble  in  ammonia,  but 
is  not  rcprecipitated  on  addition  of  acetic  acid.  It  dissolves  in  con- 
centrated sulphuric  acid,  and  is  rcprecipitated  on  addition  of  water. 
When  heated,  it  turns  brown  at  170°,  and  carbonises  without  fusion 
at  higher  temperatures.  The  normal  barium  salt,  Ci2H,;(NO,.)203Ba 
-h  S^HaO,  crystallises  in  brownish-3'ellow  needles  of  nacreous  lustre, 
and  is  readily  soluble  in  water.     The  acid  barium  salt, 

[OH.CuHc(NO,)202],BaO  +  2H3O, 

crystallises  in  brownish-yellow  needles,  and  is  also  readily  soluble  in 
water.  By  the  action  of  concentrated  nitric  acid,  nitroresoi'cinol  oxide 
is  converted  into  trinitroresorcinol,  aud  another  product  melting  at 
104— lOo". 

By  heating  rcsorcinoldisulphonic  acid  (1  mol.)  and  resorcinol 
(2  mols.)  at  li)0°,  a  substance  is  obtained  which  agrees  in  all  respects 
with  Barth  and  Weidel's  diresorcinol  oxide  (this  Journal,  1876, 
i,  921).  The  same  compound  is  also  formed  by  heating  pheuantlirene- 
disulphonic  acid  with  resorcinol,  the  phenanthrenesulphc'inresorcinol 
obtained  by  Fischer  in  this  reaction  (Abstr.,  1880,  474)  being  most 
probably  impure  resorcinol  oxide.  A.  J.  G. 

Diresorcinol  and  Diresorcinolphthalein.  By  R.  Bexedikt  and 
P.  Jli.ius  {Mn)i(ifsli.  (J/ievt.,  5,  177 — l^i7j. — On  fusing  rescn-einol  with 
caustic  soda,  Barth  and  Schreder  obtained  about  lo  per  cent,  of 
diresorcinol,  together  with  60 — 70  per  cent,  of  phloroglucinol.  but  by 
working  on  a  larger  scale,  as  mucli  as  25 — 35  per  cent,  of  diresorcinol 
can  be  obtained.     Pure  diresorcinol  melts  at  310°. 

Acetytdiresorcinol,  Ci..H6(OXc)4,  prepared  by  boiling  diresorcinol 
with  acetic  anhydride  and  sodium  acetate,  crystallises  in  lustrous 
prisms  and  melts  at  152°.  It  is  soluble  in  cold  nitric  acid,  and  is 
rcprecipitated  unaltered  on  addition  of  water. 

Hexauitrudiresorcinol,    Ci-.{^0.),,{OU.)i,    is    prepared    by    carefully 

4  /i  2 
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heating  acetyldiresorcinol  with  fuming  nitric  acid;  it  forms  lustrous 
yellow  crystals,  explodes  without  previous  fusion  at  about  230°,  and 
is  readily  soluble  in  water. 

Decabromodtresorcinol,  CioBrmOi,  pre])ared  by  the  action  of  a  solu- 
tion of  bi'omine  in  concentrated  hydrochloric  acid  on  a  dilute  solution 
of  diresorcinol  in  potash,  forms  large  crystals  ;  on  heating  at  185°  it 
loses  about  2  mols.  of  bromine,  the  residue  is  insoluble  in  the  usual 
solvents,  and  on  further  heating  it  again  evolves  bromine,  and  blackens 
at  200 — 210^.  An  impure  hexabromodiresorcinol  is  obtained  as  a 
yellowish  powder  by  warming  the  decabromo-compound.  with  sul- 
phurous acid. 

Diresorcivolphihalein  was  first  prepared  by  Link  (Abstr.,  1881,  96), 
who  assigned  to  it  the  formula  C32H20O10 ;  the  authors  confirm  in 
general  his  account  of  the  substance,  but  conclude  from  the  result  of 
their  analyses,  and  from  a  quantitative  study  of  its  formation,  that  it 

CeH,(0H)2        /CsH, 
has  the  formula  C20H10O6  =    |  /^\  /CO,   and   that  its 

CeH.COH),/  ^-0-^ 
formation  is  represented  by  the  equation  Ci2HioOi  +  CsHiOs  =:  H2O 
4-  CanHuOe.  The  deep  blue  ammoniacal  solution  of  diresorcinol- 
phthale'in  is  decolorised  by  alcohol,  w^hilst  the  solution  in  potash  is 
unaffected,  even  on  boiling  with  that  reagent.  By  the  action  of 
bromine  on  diresorcinolphthalein,  both  in  solution  in  glacial  acetic 
acid,  a  bromo-derivative  is  obtained  in  the  form  of  yellow  crystals, 
soluble  in  alkalis,  with  a  beautiful  blue  colour.  It  could  not  be  puri- 
fied. An  acetyl  derivative  was  obtained  as  an  amorphous  resinous 
mass.  Biresorcinoljjhfhalin  was  prepared  according  to  Link's  direc- 
tions. On  analysis  it  yields  numbers  agreeing  better  with  the  formula 
C20H14O6  than  with  C32H240in,  the  formula  assigned  to  it  by  Link.  It 
crystallises  with  2  mols.  H2O,  and  melts  at  235°. 

Insoluble  Diresorcinolphthalein,  C32H20O9. — In  the  preparation  of 
diresorcinolphthalein,  there  is  always  formed  in  small  amount  a  sub- 
stance insoluble  in  water,  to  which  the  authors  give  the  name  of 
"insoluble  diresorcinolphthalein;"  the  largest  yield  is  obtained  when 
two  molecular  weights  of  diresorcinol  are  heated  with  one  of  phthalic 
anhydride.  Its  formation  is  most  probablv  represented  by  the  equa- 
tion 2Ci,H,o04  +  C9H4O3  =  2H2O  4-  C32H20O9.  It  can  be  in  small 
part  converted  into  the  soluble  phthale'in  by  fusion  with  phthalic 
anhydride,  whilst  the  soluble  phthale'in  is  almost  entirely  converted 
into  the  insoluble  compound  by  heating  it  with  diresorcinol.  By 
recrystallisation  from  alcohol,  it  is  obtained  as  a  nearly  white,  heavy, 
microcrystalline  powder.  It  commences  to  decompose  when  heated 
to  240°.  A.  J.  G. 

Action  of  Perthiocyanic  Acid  on  some  Aromatic  Monamines. 
By  A.  TiKSixi  (Uer.,  17,  581— 588).— Glutz  {Annaleu,  154,  41)  has 
shown  that  aniline  and  perthiocyanic  acid  heated  together  yield  a 
vionophenylthiohiuret .  The  author  finds  that  paratoluidine  behaves  in 
a  similar  manner,  forming  monotohilthiobiuret,  CgHuNaSo.  This  com- 
pound is  soluble  in  alcohol,  from  which  it  crystallises  in  microscopic 
needles  melting  at  138°.      The  thiobiurets  possess  acid  properties, 
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dissolve  in  alkalis,  aud  are  reprecipitated  bj  acids  ;  tliey  are  easily 
converted  into  ethyl-derivatives  by  treating  their  alcoholic  solutions 
with  anamonia  and  ethyl  iodide.  Et/iylpheinjltliiohiuret,  CsHgNaSoEt, 
crystallises  from  alcohol  in  rhombic  tables  melting  at  109°,  and  ethi/f- 
tohjlthiohiuret  forms  large  needles  melting  at  134°.  Acetic  chloride 
reacts  easily  with  these  compounds,  forming  acetic  derivatives  ;  acetyl, 
tolylthiobiuret  crystallises  h-om  alcohol  in  yellow  needles  meltino-  at 
1(30°. 

Dimethylaniline  and  perthiocyanic  acid  react  with  one  another,  not 
Iiowever,  to  produce  substituted  thiobiurets,  but  a  base,  tetramethiii. 
thioaniline,  similar  to  the  thioaniline  described  by  Merz  and  Weith 
(Ber.,  4.  881-).  Tetramethf/lthioanlline,  (C6E4.NMe2),S,  crystallises  from 
alcohol  in  white  needles  ;  it  is  soluble  in  ether  and  melts  at  125°.  It 
is  easily  soluble  in  hydrochloric  acid,  and  the  solution  gives  a  yellow 
precipitate  with  platinum  chloride.  The  base  is  unaltered  when  heated 
in  sealed  tubes  with  concentrated  hydrochloric  acid,  or  by  fusion  with 
potash.  The  picrate  is  the  most  stable  of  its  salts ;  it  is  insoluble  in 
water,  but  sparingly  soluble  in  alcohol,  and  crystallises  in  yellow 
needles  having  the  composition  (C6HiNMe2).S,C6H..(iN'0.)3.0H. 

P.  P.  B. 

Action  of  Cyanogen  on  the  Toluidines.  By  J.  A.  Bladix  (Bull. 
Snc.  I'hlin.,  41,  12.J — 130). — The  author  has  studied  the  action  of 
cyanogen  on  the  three  toluidines. 

C ijanoparatoluidine,  (CvHv.NH.CNH),,  is  obtained  by  the  action  of 
cyanogen  on  an  alcoholic  solution  of  paratoluidine.  The  crystalline 
product  fs  purified  by  solution  in  sulphuric  acid  and  precipitation  with 
ammonia.  When  crystallised  from  alcohol,  it  forms  nacreous  scales 
which  decompose  before  melting.  The  base  combines  with  acids  to 
form  colourless  salts,  of  which  the  hi/drochloride,  nitrate,  sidphate,  and 
acid  oxalate  are  described  in  the  original  paper. 

Faratuli/loxamides. — By  evaporating  cyanoparatoluidine  with  an 
excess  of  concentrated  acetic  acid,  mouoparatolt/loxamide, 

C;II;.NH.CO.CONH,, 

is  obtained  in  white  needles,  easily  soluble  in  alcohol,  and  melting  at 
236 — 237".  It  is  decomposed  by  the  action  of  potash,  with  formation 
of  ammonia,  oxalic  acid,  and  paratoluidine.  By  the  reaction  of  acetic 
acid  with  cyanoparatoluidine.  dipai'atolyloxamide,  (CtHv.NH.CO)!,  is 
also  formed.  The  two  bodies  are  separated  by  means  of  boiling  water, 
in  which  the  latter  is  insoluble.  It  crystallises  from  alcohol  in 
colourless  scales  which  melt  at  2G7- — 268°.  These  crystals  readilv 
sublime  when  heated,  and  are  only  slowly  deetmiposed  by  boilinf»- 
potash.  This  substance  has  previously  been  studied  by  Wilm  ami 
Girard,  who  state  that  the  melting  point  is  209°. 

Dicijanntriparatolijlguanidine,  CiiHo^Ns. — This  body  was  isolated  from 
the  liquid  remaining  after  the  crystalli.sation  of  cyanoparatoluidine. 
It  crystallises  in  long  yellow  needles,  which  melt  at  lb2°,  and  are 
very  soluble  in  alcohol,  insoluble  in  water.  The  body  has  been  pre- 
viously obtained  by  Lavdgrebe  by  the  action  of  hydrochloiic  acid  on 
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dicyanodifarafo'lylgvamdine.  It  forms  red  and  orange  salts  with  acids. 
The  hydmcJdoride,  platinochloride,  sulphate,  and  nitrate  are  described. 

Cijaiiurthotoluidine  is  prepared  by  acting  on  orthotoluidine  with 
cyanogen.  It  is  more  soluble  in  water  than  cyanoparatoluidine,  and 
crystallises  in  nacreous  needles.  It  forms  salts  which  are  easily 
soluble  in  water.  The  hydrochloride,  nitrate,  sulphate,  and  oxalate  are 
described. 

Orthotolyloxamides  are  obtained  by  metliods  similar  to  those  employed 
in  the  preparation  of  the  para-compounds.  The  diortho-deriA'ative  is 
more  soluble  in  alcohol  than  the  corresponding  para-compound. 

Cyanometatoluidive. — Metatoluidine,  prepared  by  the  action  of  zinc 
on  uitrobenzaldehyde,  is  treated  in  alcoholic  solution  with  cyanogen. 
The  liquid  yields  rhombic  crystals  of  cyauometatoluidine,  which  melt 
at  200°,  and  resemble  the  para-  and  ortho-compounds.  The  hydro- 
chloride, nitrate,  and  sulphate  of  this  base  are  described.  The  mother- 
liquors  from  the  preparation  of  the  above  compound  deposit  small 
red  crystals,  but  not  in  quantity  sufficient  to  admit  of  examination. 

Metatolyl oxamides  may  be  obtained  by  the  methods  described  for 
the  prepai'ation  of  the  corresponding  para-  and  ortho-compounds. 
The  mono-derivative  crystallises  from  boiling  alcohol  in  silvery  scales 
melting-  at  131". 

The  author  intends  to  study  the  action  of  cyanogen  on  orthophenyl- 
ene  diamine  and  on  orthaniidophenol.  W.  R.  D. 

Action  of  Ethylene  Bromide  on  Nitraniline  and  on  Nitro- 
toluidine.  By  L.  Gattermann  and  H.  Hager  (Ber.,  17,  778—780). 
■ — Metanitraniline  is  heated  with  ethylene  bromide  at  120 — 130°,  and 
the  resulting  mass  treated  with  boiling  alcohol  ;  the  red  residual  pro- 
duct, whose  formula  is  (NOaCBHi-NHjaCoHi,  is  best  crystallised  from 
glacial  acetic  acid;  it  melts  at  206°.  It  forms  salts  only  with  con- 
centrated acids,  and  even  these  are  easily  decomposed  by  water.  When 
reduced  with  tin  and  hydrochloric  acid,  it  is  converted  into  ethylene- 
diphenylenediamine,  (]SH...C6H4.]S'H)2C2ll4,  which  crystallises  from  its 
hot  aqueous  solution  with  1  mol.  HoO  ;  its  salts  crystallise  easily,  and, 
like  those  of  metaphenylenediamine,  give  a  deep-brown  coloration 
with  the  least  trace  of  nitrous  acid.  The  hydrochloride  has  the 
composition  (NHo.C6H4.NH)oCoH4,4HCl. 

By  the  action  of  ethylene  bromide  on  metanitroparatoluidine,  there 
is  formed  etlnjleneditoUiylenenitramine,  (N02.C6H3Me.NH)2C2H4,  crys- 
tallising from  chloroform  in  red  plates  which  melt  at  195'.  By  re- 
duction, it  yields  ethyleneditoluyleiiedi amine,  (NHo.Cr,H3Me.I^H)oC2H4, 
melting  at  158 — 15y°,  and  crystallising  from  alcohol  in  colourless 
needles,  which  afterwards  turn  violet.  H.  B. 

Derivatives  of  the  Amidoethylbenzenes.  By  H.  Paucksoh 
(Ber.,  17,  7(37 — 770).  —  Hofmann  and  Benz  have  prepared  par- 
amidoethylbenzene,  whilst  Beilstein  and  Kuhlberg,  by  nitration  of 
ethylbenzeue  and  i-eduction  of  the  isolated  products,  prepared  both 
the  ortho-  and  para-amido-derivatives.  It  is,  however,  preferable  to 
reduce  the  mixed  nitro-substitution  products,  convert  the  amides  into 
their  acetyl  compounds,    and  separate  these   by  theii'   solubility  in 
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water,  the  para-compound  separating  first ;  it  melts  at  94°,  whilst  the 
ortho-compound  melts  at  110 — 112°.  The  free  bases  may  then  be 
prepared,  the  para-compouml  boiling  at  213—214°,  theorthoat  210  — 
211°.  Both  bases  are  converted  into  thiocarbaraides,  CpHooX-.S,  by 
heating  them  with  carbon  bisulphide  and  a  little  alkali;  these  are 
white  crystalline  solids,  melting  at  144 — 145°  (para),  and  141 — 142° 
(ortho).  In  the  preparation  of  the  latter,  some  thiocarbimide  is  also 
formed;  this  cannot  be  distilled  alone  without  alteration,  but  passes 
over  in  a  current  of  steam.  When  heated  with  aniline,  it  yields  a 
carbamide  melting  at  148°. 

The  paracetyl  compound,  treated  in  the  cold  with  strong  nitric  acid, 
is  converted  into  a  dinitro-substitution  product,  C6HjEt(NO.,)2.NHAc  ; 
this,  when  heated  with  hydrochloric  acid,  yields  the  free  base,  an 
almost  indifferent  body,  crystallising  fi-om  alcohol  in  orange-yellow 
prisms  which  melt  at  134—135°.  If,  however,  fuming  nitric  acid 
be  dropped  into  a  well-cooled  solution  of  the  acetyl  compound  in 
glacial  acetic  acid,  a  mononitro-derivative,  C6H3Et(N02).XHAc,  is 
obtained,  very  soluble  in  benzene,  &c.,  and  melting  at  45 — 47'^. 
Treated  with  hydi-ochloric  acid,  a  salt  is  formed,  which  bowever  is 
easily  decomposed  by  water  with  separation  of  the  free  base, 
C6H3Et(XOo).XH.,,  in  small  reddish-yellow  crystals  melting  at  45 — 47". 

H.  B. 

Pormanhy  droisodiamidotoluene  ( M  ethenylisotoluylendi  - 
amine).  By  H.  Hubxer  and  R.  Schupphaus  {Ber.,  17,  775 — 777). 
— Reference    is    given    to    a   former    paper    (Annalen.,    208,    286). 

The  compound,  CeHsMe^;        ^CH  [Me :  XH :  X  =  1  :  3  :  4  or  1  :  4  :  31, 

^XH^ 
is  already  kno^mi,  whilst  that  now  described  is  [Me  :  XH  :  X  =  1  :  2  :  3 
or  1:3:2]. 

Acetorthotoluide,  when  treated  with  nitric  acid,  yields  a  product 
consisting  principally  of  C6H3Me(XH2).X02  =  [1:3:4].  If  it, 
however,  be  first  brominated  and  then  nitrated,  the  body 

C6H2MeBr(XH2)X02  =  [1:4:2:3] 
is  obtained,  which  is  reduced  and    converted  into   the   brominated 
Lsoanhydro-lwise  by  the  action  of  formic  acid;  the  bromine  is  finally 
removed  by  sodium  amalgam  and  water. 

Broinisoortho-diaviidotuluene,  C6H2MeBr(XH2)2,  melts  at  59°;  its 
hydrochloride  and  sulphate  are  crystalline. 

-X 
Bromoformanhydroiso-diamidotoluene,     CeHoMeBi^         /CH,    crys- 

^XH^ 
tallises  from  water  in  needles  melting  at   187°.       Its  salts,  hydro- 
chloride,   double   mercuric   chloride,    and   platinochloride,    sulphate, 
chromate,  nitrate,  and  picrate,  are  all  crystalline. 

-X 
Formanhydroiso-diamidotoluene,    dHaMe^        ^CH,  is  easily  soluble 

^XH^ 
in  water,  alcohol,  and  benzene  ;  it  forms  colouj-less  needles  melting  at 
14:3°.     The  platinochloride  and  nitrate  are  botli  crystalline. 

The  work  is  beincr  coutiuucd.  H.  B. 
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Action  of  Monochloracetic  Acid  on  Orthamido-  and 
Paramido-phenol  and  Hydroxyphenylglycines.  By  H.  Vater 
(/.  jjr.  Chem.  [2],  29,  286 — 299). — Pheii)  Iglyciue  was  first  prepared  by 
Michaelsen  and  Lippmann  {Gomjpt.  rend.,  61,  739;  Zeitschr.  f.  Chem., 
1866,  15)  from  monobromacetic  acid  and  aniline,  and  subsequently  by 
Scliultzen,  Nencki,  P.  J.  Meyer,  and  Schwebel  (Abstr.,  1878,  795), 
■who  used  monochlor-  instead  of  monobrom-acetic  acid.  The  author 
has  investigated  the  action  of  the  latter  acid  on  the  amidophenols. 

Orth-hydroxyphenylglt/cme,  HO.CsHi.NH.CHo.COOH,  is  prepared 
by  boiling-  monochloracetic  acid  (1  mol.)  with  orthamidophenol 
(2  mols.)  and  20  times  the  weight  of  water,  as  long  as  hydrochloric 
acid  is  eliminated.  The  hydroxyphenylglyoine  is  separated  from  the 
more  soluble  hydrochloride  of  orthamid(jphenol  by  crystallisation.  It 
crystallises  with  1  mol.  H3O  in  colourless  plates  ;  it  has  a  neutral  re- 
action, but  decomposes  carbonates  on  heating,  and  forms  salts  both 
with  alkalis  and  mineral  acids.  When  heated  at  100'^,  it  loses  2H2O 
and  forms  an  anhydride,  which  at  143°  again  loses  water,  but  these 
anhydrides  have  not  been  further  examined. 

ParaJiydroxy phenyl glj/cine  is  prepared  in  the  same  manner  as  the 
above,  paramidophenol  being  employed  in  place  of  the  ortho-compound. 
It  crystallises  without  water  in  small  nodules ;  even  at  200°,  it  suffers 
no  change.  A  solution  in  hydrochloric  acid  gives  a  dark  violet  and 
then  a  yellow  coloration  with  chloride  of  lime.  It  has  a  neutral  reac- 
tion and  forms  salts  with  acids  and  bases,  but  the  hydrogen  of  the 
h3'droxyphenyl-group  is  not  replaceable  by  metals. 

Orthomethoxyphenyhjlycine,  MeO.C6H4.NH.CH2.COOH,  is  prepared 
in  the  same  way  as  the  above  by  heating  monochloracetic  acid  and 
orthanisidine  with  water,  and  then  shaking  with  ether  ;  the  glycine 
dissolves  and  can  be  purified  by  recrystallisation  from  ether,  when 
it  is  obtained  in  rectangular  plates,  which  melt  at  141 '5"  ;  it  forms 
salts  like  the  above-mentioned  compounds. 

ParametlioxyiihenyJ glycine  was  prepared  from  paranisidine  in  a 
similar  manner.  It  decomposes  at  200°  without  melting.  The  two 
methoxyphenylglycines  are  isomeric  with  tyrosine. 

Orthethoxyphenylglycine,  EtO.CeHi.NH.CHo.COOH,  prepared  from 
orthamidophenetoil,  melts  at  120°. 

Etliylic  ortliethoxyphenyJglydnate,  EtO.CeHi.NH.CHa.COOEt,  is 
prepared  by  acting  with  ethylic  monochloracetate  on  orthamido- 
phenetoil in  alcoholic  solution.     Ortlietlioxyplienyletliylglycine, 

EtO.CeHi.NEt.CHo.COOH, 

obtained  by  acting  with  monochloracetic  acid  on  orthomonethyl-amido- 
pheneto'il  in  alcoholic  solution,  is  isomeric  with  this  compound. 
Ortliethoxyphenyldiethylglycinic  chloride, 

EtO.C6H4.NEt2Cl.CH2.COOH, 

is  prepared  by  heating  in  a  sealed  tube  at  100^  a  mixture  of  equal 
molecular  w^eights  of  monochloracetic  acid  and  orthodiethylamido- 
phenetoil  dissolved  in  its  own  volume  of  ether.  The  chloride  was 
only  obtained  as  a  syrup,  but  the  platinochloride  was  prepared.  The 
chloride  is  decomposed  by  soda  with  formation  of  a  neutral  oil  inso- 
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luble  in  -water,  biit  soluble  in  alcohol  and  ether;  in  all  probability 
this  was  the  hydroxide.  It  is  soluble  in  acids,  but  not  in  caustic 
alkalis,  showing  that  the  acid  ju-opcrties  oi  the  oxyphenylgl^-cine  have 
disappeared.  P.  F.  F. 

Amidocresols.  By  A.  Maarsex  (Ber.,  17,  G08— 610).— Wallach 
has  shown  (Abstx-.,  1883,  32'.;t)  that  when  metatolui/lenediamine  is  con- 
verted into  the  acetic  compound,  the  acetoxyl  group  takes  up  the 
j)ara-position,  and  from  this  an  amidocresol,  melting  at  159 — 161°, 
is  obtained,  ditferent  from  that  obtained  from  nitrotoluidine, 
C6H3Me(X02).NH2  [1:2:4].  The  amidocresol  obtained  from  this 
nitrotoluidine  has  been  converted  into  the  acetic  derivative  by  heating 
it  with  acetic  anhydride.  It  melts  at  178°,  whereas  tlie  monacetamido- 
cresol  obtained  by  Wallach  from  metatoluylenediamine  melts  at  22-4 
— 225°,  so  that  the  two  amidocresols  are  isomeric.  A  farther  confir- 
mation of  this  is  to  be  found  in  the  fact  that  Nolting  and  Collin  (this 
vol.,  p.  I(.i87)  have  obtained  f rom  nitro-orthotoluidine  an  amidocresol, 
C,H,.\lc(OH).XHo  [1 :  2  :  4J,  identical  with  that  prepared  by  Wallach. 

P.  P.  B. 

Substitution-products  of  Azobenzene  and  an  Unsymmetrical 
Triamidobenzene.  By  J.  Y.  Jaxovskt  (Monatsh.  Chem.  5,  155 — 
161). — III  the  author's  paper  on  the  nitro-derivatives  of  azobenzene- 
parasulphonic  acid  (Abstr.,  1833,  324),  he  described  two  mononitro- 
acids  and  a  dinitro-acid.  The  position  of  the  nitro-groups  in  the 
mononitro-acids  was  subsequently  determined  (Abstr.,  1883,  1101), 
but  in  the  case  of  the  dinitro-acid  the  possible  isomerides  are  so 
numerous  that  a  determination  of  the  positions  of  the  nitro-groups 
seemed  impossible,  and  it  appeared  best  to  take  one  of  the  mononitro- 
acids  and  prepare  a  diniti-o-acid  from  that.  For  this  purpose  para- 
nitroazobenzene[)arasulphonic  acid  was  heated  with  4i  times  the 
quantity  of  nitric  acid  of  sp.  gr.  1'48 — 1"5;  on  addition  of  water 
the  whole  solidifies  to  a  crystalline  magma,  from  which  the  dinitro- 
acid  is  obtained  on  recrjstallisation. 

Dinitroazohenzenepariisalphonic  acid,  CioH7(NOo)oX2.S03H,  crys- 
talli.ses  sometimes  in  rounded  needles,  sometimes  in  rosettes.  Most 
of  the  salts  are  very  sparingly  soluble  in  water.  The  potassium  salt, 
C,2H7(N02):N2.S03K  -f  aq,  is  obtained  as  a  yellow  precipitate  of 
microscopic  needles  ;  the  sodium  salt  crystallises  in  micro.scopic 
flat  needles,  is  readily  soluble  in  hot  water,  sparingly  soluble  in  cold 
water;  the  barium  salt,  [Ci.;H7(N02)2N2.S03]2Ba,  is  obtained  as  a 
yellow  microci-ystalliue  precipitate.  By  moderated  reduction,  the 
dinitro-acid  yields  a  deep  yellow-coloured  product,  now  under  inves- 
tigation: on  complete  reduction,  it  yields  sulphanilic  acid  and 
nn.symmetrical  triamidobenzene.  With  regard  to  the  constitution 
of  the  dinitro-acid,  its  reduction-products  show  that  it  must  have 
the  constitution 

SOaH.CsHi.N :  N.CGH3(N02)2.N02,or  SO3H.C6H4.N :  N.CcH3(n62).N02, 

as  it  appears  to  be  identical  with  the  acid  obtained  by  the  direct 
nitration  of  azobenzeneparasulphonic  acid,  which  must  be  regarded 
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as  formed  by  tlie  further  nitration  of  both  the  para-  and  metamonitro- 
acids  ;   the  latter  formula  is  the  most  probable. 

U It  symmetrical  triamidohenzene,  CbH3(NH2)3  [1  :  2  :  4],  prepared  as 
above  mentioned  by  the  reduction  of  the  dinitro-acid  Avith  tin  and 
hydrochloric  acid,  forms  a  white  crystalline  mass  which  readily 
becomes  discoloured.  It  melts  at  132 — 133°,  and  gives  an  emerald- 
green  coloration  with  oxidising  agents,  such  as  ferric  chloride  and 
potassium  chromate.  The  hydrochloride  crystallises  in  long  colourless 
needles,  becoming  brownish-red  on  exposure  to  air.  Oxidising  agents 
colour  it  first  violet,  then  green.  The  platinochloride  forms  a  crys- 
talline yellow  powder.  This  triamidohenzene  must  be  identical  with 
that  obtained  from  chrysoidine  (this  Journal,.  1877,  ii,  4-58)  ;  it  is 
distinguished  from  the  symmetrical  triamidohenzene  by  its  melting 
point  and  colour  reaction. 

4  114 

Parahromazobenzeneparasulphonic  acid,  SOaH.CcHi.N  iN.CeH^Br, 
is  prepared  by  treating  the  parasulphonic  acid  under  water  with 
bromine.  It  crystallises  in  fine  needles,  and  is  a  strong  acid,  dis- 
placing hydrochloric  and  nitric  acid  from  their  alkali  salts  in  the 
cold.  Its  salts  crystallise  well,  are  readily  soluble  in  hot,  sparingly 
in  cold  water.  The  potassium  salt,  CijHgBrNo.SOaK,  is  obtained  as 
an  orange-yellow  silky  precipitate.  On  recrystallisation,  it  yields 
well-formed  plates.  The  sodium  salt  crystallises  in  orange-yellow 
needles.  The  barium  and  calcium  salts  crystallise  in  gronps  of  fine 
needles,  very  sparinglv  soluble  even  in  hot  water.  The  zinc  salt 
crystallises  in  plates.  On  reduction  with  tin  and  hydrochloric  acid, 
the  free  acid  yields  sulphanilic  acid  and  parabromamidobenzene. 

A.  J.  G. 

Azo-compounds.  By  C.  Liebermann  and  S.  v.  Kostanecki  (Ber., 
17,  876—887  ;  see  Abstr.,  1883,  736,  and  Ber.,  16,  2358).— The  same 
results  were  obtained  in  the  reduction  by  tin  and  hydrochloric  acid 
of  phenylazoparacresol  and  phenylazo-orthocresol  as  were  obtained  by 
Nolting  and  Kohn  (this  vol.,  900). 

By  the  action  of  diazobenzene  on  the  phenols,  not  only  are  colouring 
matters  soluble  in  potash  formed,  but  others  insoluble  in  alkalis,  and 
belonging  to  a  diiferent  class  of  compounds.  By  allowing  the  aniline 
hydrochloride  and  acidified  potassium  nitrite  solutions  to  react  for  a 
sufficient  length  of  time  before  adding  the  alkaline  solution  of  the 
phenol,  only  those  colours  soluble  in  potash  are  formed.  If,  however, 
the  phenol  solution  be  quickly  added  after  mixing  the  amido-salt  and 
the  nitrous  acid,  there  are  formed  nitrosophenols,  which  afterwards 
react  with  the  amido-base  to  form  diazo- compounds,  which  may  have 
a  dilferent  constitution  to  those  formed  by  the  former  method. 
During  the  preparation  of  phenylazoparacresol,  azo-oi'thocresol,  and 
phenylazophenol,  these  bye-products,  insoluble  in  alkalis,  are  formed 
in  large  quantity.  After  complete  purification,  they  proved  to  be 
diazoamidobenzene  in  each  instance. 

By  the  action  of  diazobenzene  hydrochloride  on  resorcinol,  two 
colouring  matters  are  obtained,  one — phenylazoresorcinol — easily  solu- 
ble in  dilute  alkalis ;  the  other  only  sparingly  soluble,  and  insoluble  in 
alcohol.     This  last  substance  has  been  examined  previously,  but  not 
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with  STiccess;  it  is  phenyldisazoresorcinol,  (C6H5.N2)>CeH..(OH)3,  and 
crystallises  in  red  needles  melting  at  220 — 222°.  Its  acetyl  deriva- 
tive, (CfiH5N.2)2C6Hi(OAc)2,  forms  yellow  needles  melting  at  137 — 
138°.  The  constitution  of  phenyldisazoresorcinol  is  proved  by  the 
action  of  tin  and  hydrochloric  acid,  aniline  and  diamidoresorcinol 
being  formed.  There  are  four  possible  phenyldisazoresorcinols  ;  two 
have  been  described  by  Wallach ;  the  above  is  a  third  ;  its  constitu- 
tion is  partly  indicated  by  the  identity  of  the  diamidoresorcinol 
obtained  with  that  prepared  by  Fitz  from  dinitroresorcinol. 

Amidopseudocumene  (melting  at  62°),  when  heated  with  potassium 
nitrite  and  resorcinol,  yields  two  products,  one  soluble  in  alkalis — 
cumylazoresorcivol,  C6H2Me3.N2.C6H;i(OH)2,  melting  at  199° — the  other 
insoluble  in  alkalis — cumyldisazoresorcinoJ,  (C6H2Me3N2)2C6H2(OH)2, 
forming  red  needles.  Similar  bodies  obtained  from  liquid  cuiiiidine 
boiling  at  225 — 281°,  have  been  described. 

Employing  paramidopheneto'il  and  resorcinol,  only  one  pro:luct, 
that  soluble  in  alkalis,  was  formed,  namely,  paraplieneto'ilazore- 
sorcinol,  crystallising  in  red  plates  which  melt  at  165 — 167°. 

The  authors  had  intended  to  introduce  into  paracresol  a  series  of 
different  diazo-residues,  and  afterwards  to  examine  other  para- 
substituted  phenols  in  the  same  manner.  Nolting  and  Kohn  having 
experimented  in  the  first  direction,  the  authors  only  describe  the 
action  of  diazoparaphenetoi'l  on  paracresol.  There  is  formed  only 
paraphenetoilazoparacresol,  EtO.C6H4.N2.C6H3Me.OH  ;  it  is  only  mode- 
rately soluble  in  alkalis,  and  forms  golden  scales  which  melt  at 
lU3 — 104°;  by  reduction  with  tin  and  hydrochloric  acid,  it  yields 
paramidopheneto'il  and  amidoparacresol. 

Among  the  other  para-substituted  phenols  examined  were  para- 
chlorophenol,  parazophenol,  and  paranitrophenol ;  the  last  did  not 
enter  into  reaction  at  all  with  diazocumene,  the  second  did  so,  biat  the 
pi'oduct  could  not  be  purified.  On  the  other  hand,  the  cumen<)l 
obtained  from  the  solid  cumidine  easily  enters  into  reaction;  thus 
with  diazocumene,  it  yields  ctimylazonim ejioJ ,  C6H2Me3.N2.CBH^Ie3.0H, 
remai'kable  for  its  complete  insolubility  in  alkalis — resembling  thus 
the  corresponding  compounds  of  /3-naphthol — it  is,  however,  soluble 
in  alcohol  and  melts  at  147 — 148°.     I'lienylazocumenul, 

C6H5.N2.C6HMe3.OH, 

crystallises  in  brown  prisms  melting  at  93—94°  ;  on  reduction,  it  yields 
aniline  and  hydroxycumuline,  HO.C0HMe3.NH2,  subliming  in  white 
needles  which  melt  at  166 — 167" ;  this  base  does  not  yield  any 
quinone  when  treated  with  chromic  acid,  and  when  treated  with 
acetic  anhydride  it  does  not  yield  an  anhydiido,  but  aceto.ry. 
acetylciimidine,  AcO.C6HMe3.NH  Ac.  Pofafsinm-sidpln.inilnzucumenol, 
KS03.C6H,.N2.C6HMe3.0H  -|-  2H2O,  forms  orange  needles,  and  on 
reduction  yields  sulpbanilic  acid  and  amidocumenol.  H.  B. 

Metazo-  and  Hydrazo-phenetoil.  By  M.  Bdchstab  (J.  pr. 
Chem.  [2J,  29,  2'.t9 — 30Uj. — This  is  a  preliminary  note  on  the 
formation   of   these    bodies   by  the   reduction  of  metanitrophenetoil. 
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Bj  tlie  action  of  sodium  amalgam  on  this  in  alcoholic  solution,  met- 
azopheneto'il  is  formed ;  it  is  soluble  in  alcohol  and  ether,  but 
insoluble  iu  water,  and  crystallises  in  orange-yellow  prisms  which 
melt  at  91°.  By  passing  sulphuretted  hydrogen  through  an  alcoholic 
solution  of  the  metazopbenetoil,  and  adding  water,  metahydrazo- 
pheneto'il  separates  ;  it  crystallises  in  colourless  needles  which  melt  at 
t>l°.  The  hydrazopheneto'il  is  converted  into  the  corresponding  di- 
ethoxybenzidine  by  treatment  with  mineral  acids.  P.   F.   F. 

Diazo-derivatives.     By  P.  Griess  {Ber.,  17,  603— 608).— When 

Paradiamidobenzoic    acid    is   treated  with    nitrous    acid,   it    yields    a 

compound    isomeric  with  /3-    and    <^{-azimidobenzoic    acids,  which  the 

author   styles    ijaramidodiazohenzoic    acid.     It    crystallises    from    hot 

water   in   yellow    needles    or    narrow   four-sided   plates,    containing 

8    mols.    H2O,   which    it    loses    at    100°.     This    compound    does    not 

exhibit  the  characters  of  an  acid,  and  to  it  the  author  assigns  the 

-CO- 
constitution  NH2.C6H:j<^^  .  n^^O.     It  possesses  basic  properties  and 

forms  a  hydi'ochloride,  (C7H5N30>)2,HC1,  which  crystallises  in  white 
six-sided  plates;  its pZah'«oc/(7oriVZe,  (C7H5lS'302)2,H2PtCl6,  is  sparingly 
soluble  in  water  and  crystallises  in  small  yellow  rhombic  leaflets. 
The  mirochloride,  (C7H5N302)2,HAuCl4,  forms  dark-yellow  insoluble 
needles.  It  forms  a  perbx'omide  which  has  not  been  analysed. 
This  paramidodiazobenzoic  acid  is  a  true  diazo-componnd,  uniting 
directly  with  aromatic  amines  and  phenols  to  form  azo-compouuds. 
Thus  with  metaplieuylcnediamine  it  forms  a  compound, 

COOH.C6H3(NH2).N2.C6H3(NH2)2, 

and  with  p-napUhol  the  compound  COOH.C6H3(NH2).N2.C,oH6.0H. 
The  three  phenylenediamines  behave  with  nitrous  acid  in  a  similar 
manner  to  the  three  diamidobenzoic  acids.  Ladenburg  has  already 
shown  (this  vol.,  739)  that  ortliopheuylenediamine  yields  azimidoLenzene; 
Dieto.plienylenediamine  forms  triamidoazohenzene  (phenylene  brown), 
Avhilst  the  para-compound  forms  a  compound  similar  to  the  above- 
mentioned  paramidodiazohenzoic  acid,  which  the  author  styles  amido- 
diazobenzene.  The  free  base  is  very  unstable,  but  its  salts  are  stable 
compounds  ;  the  aurocJdoride,  which  has  the  composition 

NH3Cl.C6H,.N2Cl(AuCl3)2, 

is  insoluble  in  water,  and  from  it  the  salts  are  best  prepared. 

The  compound,  C12H12N2O3,  obtained  by  Ladenburg  by  the  action  of 
nitrous  acid  on  paraphenylenediamine,  the  author  considers  to  be  a 
jiroduct  of  the  decomposition  of  amidoazobenzeue.  P.  P.   B. 

Derivatives  of  Amidoazobenzene.  By  G.  Berju  (Ber.,  17, 
]400 — 1406). — Acefylamiduazohenzene,  PhN2.C6H4.NHAc,  prepared  by 
treatment  of  amidoazobenzene  with  acetic  anhydride,  crystallises  in 
slender  yellow  needles,  melts  at  143",  and  does  not  unite  with  acids 
to  form  salts.  A.  Muller  has  previously  given  some  account  of  this 
substance  and  of  its  conversion  into  acetylhydrazobenzene. 
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MonometliylamhJoazohenzene,  PhNo.CeHi.NH^Ie,  is  prepared  by  beat- 
ing amidoazobenzene  and  metbyl  iodide  for  two  hours  at  50'^  in  a  reflux 
apparatus.  It  crystallises  in  briek-red  needles,  melts  at  180°,  is 
soluble  in  alcohol,  and  reprecipitated  on  adding  water.  The  hydro- 
chloride forms  violet  needles.  When  treated  with  acetic  anhy- 
dride, it  yields  aGetijlmovoviP.ihijlamidoaznhcnzene,  PhN,.C6H4.NMe^ 
crystallising  in  silky  yellow  needles  melting  at  139°. 

Dimethylamldoazohenzene,  PhNo.CeHi.N^Ieo,  prepared  by  Griess 
(this  Journal,  1877,  ii,  456),  by  the  action  of  diazobenzene  on  dime- 
tliylaiiiline,  can  also  be  obtained  by  the  action  of  methyl  iodide  on 
monomethyl  amidoazobenzene. 

TrimethiiJazohenzeneammoniuin  iodide^  PhN'o.ColIi.XMeJ,  prepared 
by  the  action  of  methyl  iodide  on  the  dimethyl  conn)ound  in  sealed 
tubes  at  100°,  crystallises  in  flesh-coloured  plates,  melts  at  173 — 174°, 
and  is  soluble  in  alcohol  and  hot  water.  It  is  not  decomposed  by 
boiling  with  alkalis. 

BenzTjlidenamidoazobenzene,  PhNo.CeHi.T^  '.  CHPh,  is  prepared  by 
the  action  of  benzaldehyde  on  amidoazobenzene  in  the  cold.  It 
crystallises  in  orange-coloured  plates,  is  soluble  in  dilute  alcohol,  and 
is  resolved  into  benzaldehyde  and  amidoazobenzene  hydrochloride  on 
treatment  with  hydrochloric  acid. 

Dibromamidoazobenzene,  CioHgN^Bi^j  prepared  by  the  action  of  an 
alcoholic  solution  of  bromine  on  amidoazobenzene,  crystallises  in  bright 
yellow  needles  and  melts  at  152°.  By  the  action  of  tin  and  lij-dro- 
chloric  acid,  it  is  converted  into  aniline  and  paraphenylenediamine. 

Carbamidoazobenzene,  CO(NH.C6H4.N2Ph)2,  is  obtained,  together 
with  amidoazobenzene  hydrochloride,  by  the  action  of  carbon  oxy- 
chloride  on  amidoazobenzene,  both  dissolved  in  benzene.  It  crystal- 
lises in  microscopic  plates,  melts  with  decomposition  at  270°,  is 
sparingly  soluble  in  alcohol,  more  readily  soluble  in  chloroform  and 
benzene. 

By  boiling  alcoholic  solutions  of  amidoazobenzene  and  phenyl 
thiocarbimide,  a  yellow  mass  is  obtained  from  which  on  treatment 
with  alcohol  azobenzenemonophenylthiocarbamide, 

PhN'2.C6H,.NH.CS.NHPb, 

can  be  dissolved  out  and  crystallises  on  cooling  in  microscopic  plates 
melting  at  171*°.  Tlie  portion  insoluble  in  alcohol  consists  of  thlocar- 
bainidazobenzene,  CS(NH.C6H4.N2Ph)2 ;  it  melts  at  199°,  and  is  converted 
into  carbamidazobenzene  by  treatment  with  yellow  mercuric  oxide. 

A.  J.   G. 

Helianthin.  By  R.  Moiil.vu  (Ber.,  17, 1490— 1493).— If  nitrous 
ai'id  is  passed  into  a  solution  of  ecjuivalent  proportions  of  the  hydro- 
chlorides of  aniline  and  dimethylaniline,  diazobenzene  chloride  and 
nitrosodimethylaniline  are  formed.  If,  however,  an  alkaline  sodium 
nitrite  solution  is  used  in  place  of  nitrons  acid,  diinefhijlamidoazo- 
benzene,  NMe...C6H4.N2Ph,  is  formed.  It  is  best  to  mix  a  solution  of 
7"4  grams  sodium  nitrite  and  4  of  sodium  hydi'oxide  in  54  c.c. 
water  with  a  solution  of  10  grams  aniline,  13  of  dimethylaniline,  and 
23  c.c.  hydrochloric  acid  (sp.  gr,  11 71  at  15°),  in   30   c.c.  of  water. 
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The  mixture  sliould  be  kept  agitated  and  the  temperature  not  allowed 
to  exceed  15°.  The  substance  has  already  been  described  by  Griess 
(this  Journal,  1877,  ii,  456).  If  1  part  of  this  substance  is  dissolved  in 
20  parts  of  sulphuric  acid  which  contains  30  per  cent,  anhydride,  and 
allowed  to  stand  for  about  24  hours,  a  very  satisfactory  yield  of  its 
sulphonic  acid  (also  described  by  Griess,  loc.  cif.)  is  obtained.  This 
forms  a  convenient  method  for  the  preparation  of  helianthin  (or 
Orange  III)  of  commerce,  which  is  the  sodium  or  ammonium  salt  of 
dimethylamidoazobenzenesulphonic  acid. 

When  orthotoluidine  is  sub^titiited  for  aniline  in  the  foregoing- 
reaction,  the  results  are  not  satisfactory,  but  if  paratoluidine  is  used, 
dimet]iyJa)nidohe7izeveazotolaene,  NMe2.C6H4.N2.C6H4Me,  is  formed.  It 
crystallises  in  golden-yellow  scales,  soluble  in  alcohol  and  ether  ;  it 
melts  at  168 — 168"5°,  and  distils  with  scarcely  any  decomposition. 
The  chloride  and  sulphate  crystallise  in  violet  prisms  which  yield  a 
magenta-coloured  solution  with  alcohol.  On  reduction,  it  yields 
paratoluidine  and  dimethylparaphenyldiamine.  No  sulphonic  acid 
could  be  obtained  directly,  but  dimethylaniidohenzenenzotoluenesul- 
phonicacid,  NMeo.C6H4.N..(JaH3Me.S03H  [Me  :  SO3H  :  N  =  1  :  3  :  4], 
was  obtained  by  Griess's  method  by  acting  on  diazoparatoluidine- 
sulphonic  acid  with  dimethylaniline.  It  crystallises  in  very  dark 
violet  prisms,  soluble  to  an  orange  solution  in  alcohol  and  in  hot 
water,  but  insoluble  in  ether.  The  sodium  salt  crystallises  in  glittering 
orano'e  scales.  L.  T.  T. 


Phenylhydrazine,  a  Reagent  for  Aldehydes  and  Ketones. 

By  E.  Fischer  (Ber.,  17,  572 — 578). — In  a  former  communication 
(Ber.,  16,  661)  the  author  pointed  out  the  utility  of  this  reagent  in 
detecting  the  presence  of  aldehydes,  &c.  ;  further  investigation  shows 
that  it  may  also  be  used  to  identify  aldehydes,  ketones,  and  ketonic 
acids.  The  method  adopted  in  using  this  reagent  is  first  to  prepare 
phenylhydrazine  hydrochloride  by  neutralising  the  base  dissolved  in 
10  parts  of  alcohol  Avith  hydrochloric  acid,  the  crystalline  hydro- 
chloride is  filtered  off,  washed  with  alcohol  and  ether,  and  dried. 
One  part  by  weight  of  the  hydrochloride  is  added  to  one  and  a-half 
times  its  weight  of  sodic  acetate  dissolved  in  8 — 10  parts  by  weight  of 
water  ;  the  reagent  so  prepared  is  added  to  the  aqueous  solution  of  the 
aldehyde,  &c.,  with  which  in  the  majority  of  cases  it  reacts  directly, 
in  some  cases  heating  on  the  water-bath  is  required  to  bring  about 
the  desired  reaction.  Free  mineral  acids  interfere  with  the  reaction, 
and  require  to  be  neutralised,  the  presence  of  nitrous  acid  is 
specially  injurious,  and  is  most  easily  removed  by  treatment  with 
carbamide. 

With  this  reagent,  acetic,  propionic,  butyric,  valeric,  and  oenanthylic 
aldehydes  yield  colourless  non-crystallisable  oils. 

Furfuraldehyde  in  aqueous  solutions  yields  a  yellowish  oil,  which 
solidifies  after  a  short  time  ;  from  its  ethereal  solution,  the  compound 
is  precipitated  by  petroleum  in  colonrless  plates,  melting  at  97 — 98° ; 
the  compound  has  the  formula  NoHPh  '.  C5H4O.  One  part  of  furfur- 
aldehyde dissolved  in  10,uOO  parts  of  water  gives  a  precipitate  with  a 
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solution  of  hydrazine  in  15  minutes,  and  1  part  in  1000  produces  on 
immediate  prteipitate. 

With  beuzaldi/ii/de,  the  reagent  yields  a  precipitate  of  the  compoiijid 
NoHPh  '.  CHPli,  melting  at  152"5°.  An  U(|neous  solution  of  bouz- 
sildehyde  of  1  in  2u00  gives  first  a  turbidity,  which  on  sluiking  forms  a 
white  tlocculent  precipitate,  and  the  reaction  takes  place  even  with  a 
t^olution  of  i  in  5'J,000. 

Cinuamic  u/delii/ile  suspended  in  water  unites  with  the  jilienyl- 
hydrazine  immediately  if  the  solution  is  warmed,  formiui,''  a  wliite 
crystalline  solution  of  the  compound  N-UPh  '.  CH.CjlJjPh  ;  this 
crystallises   from  alcohol  in  line  yellow    needles   or    plates    melting 

at  loy". 

Salici/la/dt'hi/de,  cnminnldeht/dp,  a7tisaldeJii/de,  and  para-lnjdrnxyhenz- 
fildehifde,  all  form  crystalline  hydrazine-derivatives.  The  reagent  yields 
an  immediate  precipitate  with  a  slightly  Avarmed  aqueous  solution  of 
ijlyoxal ;  the  compound  formed  is  insoluble  in  alkalis  and  dilute  acids, 
and  crystallises  from  alcohol  in  fine  leaflets,  melting  at  1(39 — 170', 
having  the  composition  NaHPh  '.  CH.CH  '.  NaHPh. 

The  reagent  produces  insoluble  liquid  condensation-products  with 
aqueous  solutions  of  the  ketones,  which  on  being  heated  with  acids 
are  easily  resolved  into  hydrazine  and  the  ketone. 

Ar>tni)/ienoue  suspended  in  water  gives  a  yellow  crystalline  mass, 
crystallising  from  alcohol  in  fine  scales  melting  at  105°. 

BtnzyJidtneacetune,  when  warmed  with  an  excess  of  tlie  reagent, 
trives  a  solid  which  crystallises  from  hot  alcohol  in  yellow  prismatic 
plates,  of  the  formula  CHPh  :  CH.CMe  :  X.HPh,  and'melting  at  17o^ 

Bemitphenone  yields  the  compound  N^HPh  '.  CPho,  which  is  insoluble 
in  dilute  alcohol,  but  soluble  in  hot  alcohol,  from  which  it  crystallises 
in  colourless  needles  melting  at  137°. 

Isatin  also  unites  with  plienylhydrazine,  1  part  in  2000  parts  of 
water  yielding  a  heavy  precipitate  of  fine  yellow  needles  on  boiling ; 
the  reaction  takes  place  even  with  a  solution  of  1  in  20,000.  The 
compound  formed  has  the  composition  ChHuNhO,  and  crystallises 
from  alcohol  in  fine  yellowish-red  needles  melting  at  210 — 211°. 

Phenylhydrazine  unites  also  with  ketonic  and  aldehyde  acids,  the 
union  taking  place  in  hydrochloric  or  acetic  acid  solutions.  The  com- 
pounds are  sparingly  soluble  in  water,  and  separate  out  as  yellow 
crystalline  precipitates. 

Fheiiylhi/draziufijhjoxylir.  aciV/,  NaHPh  '.  CH.COOH,  crystallises  from 
alcohol  or  water  in  fine  yellow  needles  which  decompose  at  I'-iT''.  It 
is  soluble  in  caustic  alkalis,  and  acids  precipitate  it  unaltei-ed  from 
the  solutions. 

Phenylhydrazimpymracemic  arid,  N^HPh  !  CMo.COOH,  crystallises 
from  alc(;h(jl  in  fine  pri.'^ms  which  melt  at  192°  ;  the  reaction  will  show 
the  presence  of  1  part  of  pyroracemic  acid  in  1000  of  water. 

Phf'tiylhydruzinemeso.riLlic  arid,  NoHPh  '.  C(C0(JH)2,  crystallises 
from  hot   water  or   dilute   alcohol  in  fine  j-ellow  needles  melting  at 

1G3— l•;•i^ 

Phenylglyoxylic  acid  unites  with  phenylhydrazine,  forming  a  com- 
pound which  crystallises  from  hot  acetic  acid  in  fine  yellow  needles 
melting  at  ld'S\  and  having  the  composition  N^HPh  '.  CPh.COOH. 

P.  P.  B. 
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Action  of  Phenylhydrazine  on  Cyanhydrins.  By  A.  Reissert 
{Tier.,  17,  1451 — 1462). — In  continuation  of  the  researches  of  Tie- 
mann,  Piest,  and  Stephan  (Abstr.,  1883,  198,  et  seq.)  on  the  action  of 
aniline  on  many  of  the  cyanhydrins  (hydroxynitriles),  the  author  has 
investigated  the  action  of  hydrazine  on  the  cyanhydrins  of  benzalde- 
hyde,  acetaldehyde,  and  acetone. 

Benzaldehyde  cyanhydrin  acts  on  phenylliydrazino  in  alcoholic 
solution  with  development  of  heat,  benzylidenephenylhydrazine, 
CHPh  :  N.HPh,  being  formed.  It  melts  at  lo2-5°,  and  has  been  de- 
scribed by  E.  Fischer  (Abstr.,  1878,  309).  The  same  compound  is 
produced  if  the  aldehyde  is  replaced  by  phenylchloracetic  acid. 
Neither  nitrile  nor  liydrazido-acid  could  be  obtained. 

oi-PhemijlliydraziclopropionifrUe,  PhN2H2.CHMe.CiS',  is  obtained  by 
acting  on  acetaldehyde  cyanhydrin  with  phenylhydrazine  in  alcoholic 
solution.  It  forms  crystals  which  melt  at  58°,  and  dissolve  readily  in 
alcohol  and  ether,  sparingly  in  benzene  and  cold  light  petroleum. 
When  heated  with  mineral  acids  or  alkalis,  it  decomposes  into  hy^dro- 
cyanic  acid  and  ethylidene-phenylhydrazine,  and  this  latter,  by  further 
action  of  acids,  yields  acetaldehyde  and  phenylhydrazine.  When  it 
is  dissolved  in  fuming  hydrochloric  acid  and  after  remaining  at  rest 
for  several  days  is  neutralised  with  ammonia,  it  yields  x-phenyl- 
hydrazidojiropionamiJe,  PliNoHo.CHMe.COXH:.  This  substance  forms 
hard  white  crystals  which  melt  at  124'',  ai*e  easily  soluble  in  alcohol 
and  boiling  water,  more  sparingly  in  ether,  and  almost  insoluble  in 
benzene,  chloroform,  and  light  petroleum.  With  acids,  it  forms  salts 
which  decompose  Fehling's  solution  on  boiling.  When  boiled  with 
alkalis  for  some  time,  the  amide  is  converted  into  o!.-phenj/lhydrazido- 
propionic  acid,  which  crystallises  in  glittering  white  needles,  easily 
soluble  in  alcohol,  benzene,  and  ether,  and  melting  at  187°.  It  dis- 
solves in  boiling  water,  the  solution  having  an  acid  reaction  towards 
litmus-paper.  Its  barium  and  zinc  salts  are  crystalline,  its  calcium 
salt  amorphous.  When  a  solution  of  the  nitrile  in  excess  of  alcohol  is 
saturated  with  hydrochloric  acid,  the  hydrochloride  of  ethjil  oc-phenyl- 
hydrazidopropionate  crystallises  out,  and  ammonia  precipitates  the 
ether  from  a  solution  of  its  chloride.  The  ethyl  salt  crystallises  in 
needles  which  melt  at  116",  and  are  easily  soluble  in  alcohol,  benzene, 
chloroform,  and  light  petroleum,  almost  insoluble  in  water.  Both  the 
ether  and  amide  yield  a-anilidopropionic  acid  and  ammonia  on  reduc- 
tion with  tin  and  hydrochloric  acid.  These  compounds  must  there- 
fore be  unsvmmetrical  hydrazines,  and  the  formula  of  the  acid  be 
NHo.NPh.CHMe.COOH.  The  author  believes  the  a-phenylhydrazido- 
propionic  acid  described  by  E.  Fischer  and  F.  Jourdan  to  be  the 
symmetrical  body  of  the  formula  NHPh.NH.CHMe.COOH. 

a-P]ie7iylhydrazidoisobutyro)iitrile,  PhNoHj.CMco.CN,  is  prepared 
from  acetone  in  like  manner  to  the  propionitrile  from  acetaldehyde, 
except  that  an  excess  of  the  acetone  cyanhydiin  should  be  used.  It 
crystallises  from  light  petroleum  in  white  needles  which  melt  at  70", 
and  ai*e  easily  soluble  in  alcohol,  ether,  benzene,  and  chloroform,  in- 
soluble in  water.  The  amide  could  not  be  obtained — as  in  the  case  of 
the  propionitrile — by  saponification  with  strong  hydrochloric  or  sul- 
phuric acid,  but  in  both  cases  an  internal  anhydride  of  the  cori'espond- 
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ing  bntvric  acid  was  formed.     cc.Phemjlhijdrazidn-isohituric  anhydride 

-CO-  ' 

CMe3<-j^^pj^>NH,  thus  obtained  is  easily  soluble  in  alcohol,  benzene, 

ether,  and  chloroform,  sparingly  in  light  petroleum  and  water,  and 
forms  white  crystals  which  melt  at  175°.  It  forms  salts  with  mineral 
acids — its  hydrochloride  containing  1  mol.  acid  to  1  mol.  anhydride 
— and  is  slowly  converted  by  boiling  with  sodium  hydroxide  into 
sodium  x-phniylhT/drazido-isobufi/rafe,  PhN,H...CMeo.COONa.  On 
attempting  to  liberate  the  acid,  the  anhydride  is  at  once  re-formed. 
If,  in  the  preparation  of  the  anhydride  by  the  action  of  strono-  sul- 
jihuric  acid  on  the  nitrile,  the  reaction  is  stopped  imviediateh/  that  a  test 
portion  no  longer  yields  hydrocyanic  acid  on  boiling  Tvith  sodium 
hydroxide,  a  small  quantity  of  a-phenyUujdrazido  -  isobufyrimide 
(PhNoH.,.C^re2.CO)2NH,  is  formed.  This  body  is  easily  prepared  if  a 
solution  of  the  nitrile  in  excess  of  absolute  alcohol  is  saturated  with 
liydrochloric  acid  gas  and  the  product  partly  evaporated  on  the  water- 
bath  ;  ammonium  chloride  soon  separates  out,  and  a  solution  of  the 
hydrochloride  of  the  imide  is  left,  from  which  the  free  imide  is  pre- 
cipitated by  ammonia.  It  is  a  crystalline  substance,  easily  solul)le  in 
alcohol,  ether,  benzene,  and  chloroform,  sparingly  in  light  petroleum 
and  water,  and  melts  at  117°.  It  is  easily  soluble  in  mineral  acids, 
and  with  hydrochloric  acid  yields  a  white  crystalline  hydrochloride 
containing  3  mols.  of  acid  to  1  of  the  base.  When  heated  with  alkalis, 
it  yields  the  internal  anhydride  described  above.  Like  the  propio-com- 
pouuds,  the  butyro-compounds  proved  to  be  unsymmetric  hydrazines. 

L.  T.  T. 
Action  of  Ethyl  Acetoacetate  on  Hydrazine-quinizine  Deri- 
vatives. By  L.  KxoKR  (Ber.,  17,  546—552). — In  a  former  communi- 
cation, the  author  described  a  compound,  CioHmNjO,  obtained  by  the 
action  of  phenylhydrazine  on  ethyl  acetoacetate,  which  is  styled  oxu- 
viethylquinizine,  having  probably  the  constitution 

CeH, N— 

I  I      >NH. 

CO.CH^.CMe^ 

Its  formation  takes  place  in  two  stages,  first  ethylphevylhdrazine 
acetoacetate,  NjHPh  '.  CMe.CHo.COOEt,  is  produced,  which,  when 
heated,  is  resolved  into  alcohol  and  oxymethylquinizine. 

With  nitrous  acid,  oxymethylquinizine  yields  a  brown-coloured 
strongly  acid  body;  with  nitric  acid,  a  nitro-compound,  and  a  blue 
colouring  matter,  soluble  in  ether;  and  coloui-ing  matters  with  bcnz- 
aldehyde,  phthalic  anhydride,  &c.  The  hydrogen  in  it  can  be  replaced 
by  alkyl  and  acid  radicles  ;  for  instance,  dlmethyln.vyquinizine  is 
formed  when  it  is  heated  with  methyl  alcohol  and  metliyl  iodide  in 
sealed  tubes  at  100°  ;  this  compound  forms  beautiful  needles  melting 
at  113°.  Its  dilute  aqueous  solutions  give  a  characteri.stic  bluish- 
green  coloration  with  nitrous  acid,  and  in  concentrated  solutions  a 
green  crystalline  precipitate,  a  reaction  characteristic  for  all  quinizines. 

Orthotohi-orymethylqulnizine,  CnHuNaO,  obtained  from  orfhotolyl- 
hydrazine,  melts  at  183°.  It  forms  an  orthutula-dimethyloxyquinizine 
melting  at  90—97°. 

VOL.  XI. VI.  4  i 
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Ethyl  paratolyniydrazine  acefoacefafe,  C12H1RN2O2,  the  product  of 
tlie  direct  action  of  paratolylhydrazine  on  etlayl  acetoacetate,  forms 
well-defined  crystals  melting  at  91—93°.  Heated  at  130—140°,  it 
yields  paratolumethylvxyqioinizine  melting  at  140°  ;  its  methyl  deriva- 
tive melts  at  137°. 

(S-Naphtho-oxymethylquinizine,  CUH10N2O,  is  a  crystalline  compound 
melting  at  190°  ;  its  methyl  compound,  obtained  like  diniethyloxy- 
quinizine,  melts  at  129°,  and  is  decomposed  by  heat.  a-Naphthyl- 
hydrazine  forms  similar  compounds. 

Phenylhydrazine  and  ethyl  succinosnccinate  yield  a  compound 
resembling  methyloxyquiulzine.  It  has  the  composition  C20H16N4O2, 
is  insoluble  in  ordinary  solvents,  dissolves  in  alkalis,  forming  a  purple 
solution,  from  which  a  blue  colouring  matter  separates  out  on  stand- 
ing. When  heated,  a  portion  carbonises,  and  at  the  same  time  purple 
vapours  are  formed,  and  a  blue  sublimate.  The  formation  of  this 
compound,  which  is  explained  by  the  following  equation,  makes  it 
probable  that  all  acids  analogous  to  acetoacetic  acid  will  react  with 
hydrazines  : — 

C.HieOe  +  2C6H«N-2  =  2H2O  +  2Et.0H  +  C2oHieN402. 

P.  P.  B. 

Aldoximes.  By  B.  Lach  (Ber.,  17, 1571— 1575).— Gabriel  (Abstr., 
1883,  188)  has  shown  that  nitrobenzaldoxime  is  decomposed  by  the 
action  of  acetic  anhydride,  yielding  nitrobenzonitrile,  whilst  according 
to  Westernberger  (this  vol.,  681)  terephthalaldoxime  forms  an  acetyl 
derivative.  The  author  has  investigated  the  action  of  acetic  chloride 
and  anhydride  on  aldoximes,  in  order,  if  possible,  to  find  the  charac- 
teristics which  determine  in  wbich  of  these  two  ways  an  aldoxime 
shall  be  acted  on.  Both  reagents  behave  alike,  the  only  difference 
being  that  acetic  chloride  is  more  violent  in  its  action. 

Benzaldoxime  yields  benzonitrile.  SalicyJ aldoxime  yields  salicylo- 
nitrile  acetate,  C6H4(CN).qAc  [XcO  :  CN  =  1  :  2].  Par'ahydroxijheyizal- 
doxime  yields  C6H4(CN).OAc  [AcO  :  CN  =  1:4],  which  crystallises 
in  white  needles  melting  at  57°,  and  boiling  at  265 — 266°.  OEnan- 
thuldoxime  yields  oenanthouitrile  boiling  at  175 — 177°.  Glyoxime, 
NOH  ;  CH.CH  !  NOH,  evolves  cyanogen,  but  crystals  of  diacetyl- 
glyoxime,  NO  Ac  '.  CH.CH  '.  NO  Ac,  were  left  in  the  flask.  These 
crystals  decompose  on  further  heating  with  acetic  anhydride,  evolving 
cyanogen  gas. 

It  thus  appears  that  in  by  far  the  largest  number  of  cases  aldoximes 
are  converted  into  nitriles  by  the  action  of  acetic  anhydride  or  chlo- 
ride, and  that  the  formation  of  acetyl  derivatives  is  an  intermediate 
stage  of  the  reaction,  which  would  then  take  place  according  to  the 
equations — 

I.  X.CH :  N.OH  +  A^Cl  =  HCl  +  X.CH :  N.0A5. 
II.  X.CH  :  N.OAc  =  A^HO  -{■  X.CN. 

L.  T.  T. 

Trimethylene-derivatives.     By  W".  H.  Pekkin,  jun.  {Ber.,  17, 

1440 — 1444).       Acetyltrimethylenecarboxylic    acid  (this  vol.,   64)  is 

heated  in  portions  of  5  grams  for  some  time  on  an  oil-bath  at  200° ; 

carbonic  anhydride  is  copiously  evolved,  a  colourless  liquid  distils,  and 
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a  considerable  qnantity  of  a  thick  dark-coloured  oil  remains  in  the 
retort.  On  fractioning  the  distillate,  about  one-third  passes  over 
between  100—125°,  and  from  this,  after  repeated  distillations,  acetyl- 

CH, 
trimethylene,  |      \CHXc,  can  be  isolated  as  a  coloui-less  mobile  oil  of 

ch/ 

agreeable  acetyltetramethylcno-like  odour.  It  boils  at  112 — 113°  (at 
720  mm.),  and  is  readily  polymerised,  especially  by  mineral  acids, 
oils  of  high  boiling  point  being  formed.  With  hydroxylamine,  it 
yields  a  small  quantity  of  a  derivative  crystallising  in  needles ;  the 
gi'eater  part  is  polymerised. 

CHo^ 
BenzoyltrimetJiylenoxime,     \       /CH.CPh(NOH),    is     prepared     by 

ch/ 

allowing  a  mixture  of  benzoylmethylene  with  excess  of  hydroxyl- 
amine solution  and  some  alcohol  to  remain  for  some  days  and  then 
exti-acting  the  product  Avith  ether.  It  crystallises  in  peculiarly 
striated  plates,  melts  at  QQ — 87°,  is  readily  soluble  in  ether,  benzene, 
chloroform,  alcohol,  and  carbon  bisulphide,  sfiaringly  in  light  petro- 
leum. 

By  heating  a  mixture  of  benzoyltrimethylene,  hydroxylamine,  alco- 
hol, and  a  few  drops  of  hydrochloric  acid,  the  reaction  takes  quite  a 
different  course,  there  being  formed,  according  to  the  amount  of 
hydrox3-lamine  employed,  either  the  hydrochloride  of  an  uncrystal- 
lisable  base  whose  isolation  could  not  be  effected,  or  the  hydrochlorides 
of  two  bases  that  can  be  separated  by  the  difference  of  their  solu- 
bilities in  ether  and  whose  investigation  is  being  continued. 

To  ascertain  if  this  method  of  formation  of  triraethylene-derivatives 
was  general  or  merely  restricted  to  the  action  of  ethylene  bx-omide  on 
ethyl  sodacetoacetates,  &c.,  the  action  of  propylene  bromide  on  ethyl 
sodacetoacetate  was  investigated.      The  product    of    the    i-eaction   is 

CH,- 
ethylic  acetylmethyltrimethylenecarboxt/late,  \  yCXc.COOEt;  it  is  a 

CHMe^ 
colourless  liquid  of  feeble  odour,  boils  at   210 — 215°  (720   mm.)  and 
is  isomeric  with  ethyl  acetyltetramethylenecarboxylate  (b.  p.  225° j. 

CH,- 

AcetylmethyltrimetJiylenecarhoxylic   acid,  \  /CXc.COOH,  is  pre- 

CHMe^ 
pared  from  the  ethyl  salt,  by  heating  it  for  four  houi's  on  the  Avater- 
bath  with  alcoholic  potash,  neutralising  with  sulphuric  acid,  evapo- 
i"ating  to  dryness,  acidulating  with  sulphuric  acid,  and  extracting 
with  ether.  It  forms  a  nearly  colourless  thick  oil,  is  moderately 
stable  towards  alkalis,  but  is  readily  decomposed  with  evolution  of 
carbonic  anhydride  when  heated  with  acids.  Heated  alone,  it  yields 
carbonic  anhydride  and  a  colourless  mobile  liquid  proliably  acetyl- 
methyltrimethylene.  The  silver  salt,  CTH.jOjAg,  is  obtained  as  an 
amorphous  white  powder.  A.  J.  G. 

Diphenylacetoxime.  By  E.  Spiegler  OTovntish.  Chem.,  5, 
203 — 'I'jT ).    Diphenylacetoxime  was  prcpax-ed  by  Janny    Abstr.,  188.% 

4,  i  2 
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580),  the  present  p.aper  deals  with  some  of  its  derivatives.  The 
methyl,  ethyl  and  benzyl  ethers  may  he  prepared  by  adding  to  an 
alcoholic  solution  of  diplienylacetoxime  somewhat  less  than  the  cal- 
culated amount  of  sodium  alcoholate  and  a  slight  excess  of  the 
halogen-compouud  of  the  radical  required.  The  mixture  is  then 
heated  for  several  hours  in  a  reflux  apparatus,  the  alcohol  evaporated 
off  on  the  water-bath,  water  and  a  few  drops  of  soda  added,  and  the 
liquid  extracted  with  ether. 

Diplienylacetoxime  methyl  ether,  CPbaNOMe,  is  obtained  in  pale 
yellow  crystals  melting  at  92°. 

BiphenyJucetoxime  ethyl  ether,  CPhoNOEt,  forms  a  yellow  oil  of  sharp 
bitter  taste  aud  unpleasant  oduur ;  it  boils  with  partial  decomposition 
at  276—279°. 

Diplienylacetoxime  benzyl  ether,  CPh2NO.CH2Ph,is  obtained  in  white 
crystals  melting  at  55 — 56°.  

Acetyl-diphenylacetoxime,  CPh2N0Ac,  is  prepared  by  heating  diphe- 
nvlacetoxime  with  acetic  chloride  in  a  reflux  apparatus  on  the  water- 
bath.  It  forms  white  crystals,  melts  at  55°,  is  sparingly  soluble  in 
alcohol,  ether,  and  light  petroleum,  more  readily  soluble  in  chloro- 
form. Its  formation  is  of  interest,  as  Niigeli  found  that  camphor- 
oxime  is  converted  into  its  anhydride  by  the  action  of  acetic  chloride 
(this  vol.,  610). 

Diphenylacetoximo  hydrochloride,  CPli2N0H,HCl,  prepared  by 
passing  dry  hydrochloric  acid  gas  into  a  solution  of  diphenylacet- 
oxime  in  anhydrous  ether,  forms  a  white  crystalline  powder  ;  it  is  very 
unstable,  losing  hydrochloric  acid  on  exposure  to  air. 

Diphenylsodacetoxinie,  CPh^NONa,  is  px'epared  by  the  action  of 
sodium  ethylate  on  an  ethereal  solution  of  diphenylacetoxime ;  it 
forms  a  white  crystalline  powder.  A.  J.  Gr. 


Methylene  Blue  and  Allied  Colouring  Matters.  By  A.  Bernth- 
SEN  (Ber.,  17,  611 — 620).  In  a  former  communication  (this  vol., 
595),  the  author  expressed  the  opinion  that  thiudiphenylamine  would 
prove  to  be  the  parent  substance  to  Lauth's  violet  and  methylene 
blue ;  a  supposition  the  truth  of  which  is  shown  by  the  followinc 
results :  — 

When  thwdrphenylamine  is  nitrated  carefully  by  treatment  with  a 
nitric  acid  of  sp.  gr.  1"44,  it  yields  tw^o  isomeric  dinitrodiphenylannne 
sidphoxides,  which  are  distinguished  as  a-  and  ^-compounds,  the  former 
is  easily  separated  from  the  latter  by  its  complete  insolubilitj  in 
boiling  alcohol. 

Dlnitrophenylamine  sulphoxide,  NH(C6H3N02)2SO,  is  soluble  in  hot 
aniline,  from  which  it  crystallises  in  yellowish-red  needles  or  prisms. 
The  /3-compound  separates  from  its  alcoholic  solutions  as  a  light  yellow 
powder. 

a..Din.ltroaGetyldiplienylamine  sulphoxide,  NAc  '.  CioH6(NO>)2 '.  SO,  is 
formed  when  acetylthiodiphenylamine  is  nitrated ;  it  is  a  light  yellow 
powder  consisting  of  slender,  pale-yellow  needles. 

Methylthiodiphenylamine  when  nitrated  yields  compounds  similar  to 
the  above. 
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Both  the  dinitro-compounds  form  lenco-hases  wlicn  reduced  with 
tin  and  hydrochloric  acid  or  with  stannous  chloride  ;  the  a-compound 
yiekling  the  leuco-base  of  Lauth's  violet,  and  the  /3-compound  the 
leuco-base  of  a  violet  colouring  matter  isomeric  with  Lauth's  violet. 
The  colouring  matter  from  the  /3-compound  is  a  diacid  base,  whilst 
Lauth's  violet  is  a  monacid  base,  as  shown  by  the  composition  of  their 
hydrochlorides.  That  of  the  latter  has  the  formula  C,2H9N3S,HC1, 
and  that  of  the  former  C,oH,N,S,2HCl. 

The  view,  already  expressed  by  the  author  {loc.  cit.),  that  methylene 
blue  is  a  homologne  of  Lauth's  violet,  is  supported  by  the  fact  that 
the  leuco-bases  of  these  colouring  matters  when  treated  with  methyl 
iodide  both  yield  one  and  the  same  compound,  viz.,  ppntamefJu/ldi- 
amidotltiodrphenyJammnnium  inrJide,  which  would  be  formed  from 
compounds  having  the  constitution  of  these  bases,  as  represented  by 
the  following  formulae  : — 

NH(a,H3.NHo),S.  NH(C6H3.NMe,).,S. 

Lauth's  white.  Methylene  white. 

P.  P.  B. 

Preparation  of  Phenylcyanamide.  By  F.  Bergkr  {Mnnatsh. 
Clitm.,  5,  217 — 210).  Phenylcyanamide  is  most  cheaply  and  con- 
veniently prepared  by  dissolving  monophenj-ltliiocarbamide  (50  grams) 
in  excess  of  30  per  cent,  potash  by  aid  of  beat,  and  adding  a  pretty 
concentrated  hot  aqueous  solution  of  lead  acetate  (125  grams)  in 
small  portions  and  with  constant  shaking.  "When  the  liquid  is  quite 
cold,  it  is  acidified  with  acetic  acid  to  precipitate  the  phenylcyanamide. 
The  yield  is  75 — 80  per  cent,  of  the  theoretical.  A.  J.   G. 

Derivatives  of  Isophthalonitrile  and  Terephthalonitrile. 
By  G.  LUCKI-NHACH  (Ber.,  17,  1428— 1437).— In  order  to  study  the 
behaviour  of  a  dicyanide  of  the  aromatic  series  with  alcohol  and 
hydrochloric  acid,  Lsophthalonitrile  was  prepared  according  to  BartU 
and  Senhofer's  method  (this  Jour.,  1876,  i,  585)  by  distilling  potassium 
metabenzenedisulphonate  with  potassium  cyanide.  The  product  was, 
however,  found  to  be  contaminated  with  terephthalonitrile  and  could 
not  be  purified  by  crystallisation.  The  separation  of  the  two  bodies 
was  finally  accomplished  by  conversion  into  the  thioamides  and  treat- 
ment with  alcohol  in  which  thioisophthalamide  alone  is  soluble.  From 
the  sepai-ated  thioamides,  the  nitriles  were  regenerated  by  boiling  with 
a  solution  of  lead  acetate. 

Tlnoisoplithalamide,  C6H4(CSNH2).,  prepared  by  the  action  of 
hydrogen  sulphide  on  an  alcoholic  solution  of  the  nitrile  mi.xed  with 
alcoholic  ammonia,  forms  yellow  crystals,  melts  with  decomposition  at 
199 — 2U0°,  the  greater  part  decomposing  into  isophthalonitrile  and 
carbon  bisulphide,  whilst  a  yellowish-brown  resinous  sub.>5tauce  is  left. 
It  is  sparingly  soluble  in  ether  and  carbon  bisulphide,  more  readily 
soluble  in  boiling  alcohol. 

Isophthaliiiiidu  e/Aer,  C6H,[C(0Et)  '.  NHJa. — A  solution  of  isophthalo- 
nitrile in  six  parts  of  benzene  is  mixed  with  absolute  alcohol  and 
satai-ated  with  di-y  hydrochloric  acid  gas.     After  about  half  an  hour  tiie 
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liquid  becomes  turbid,  an  oil  separates  and  after  a  shorb  time  solidifies 
to  a  ciystalline  mass  of  isophthalimido  ether  hydrochloride, 

C6H4[C(OEfc):NH],2HCl. 

This,  after  purification,  crystallises  in  white  needles,  softens  at  255°, 
but  is  only  completely  fused  at  above  270°  ;  on  further  heating  it  is 
completely  decomposed  into  ethyl  chloride  and  isophtlialaraide.  It  is 
readily  soluble  in  water,  the  solution  soon  decomposing  into  ammo- 
nium chloride  and  ethyl  isopbthalate.  Better  results  are  obtained  in 
the  preparation  of  the  hydrochloride  by  using  ethyl  acetate  in  place  of 
benzene  as  a  solvent  of  isophthalonitrile.  The  free  base,  prepared  by 
treating  the  hydrochloride  with  soda  and  ether,  is  readily  soluble  in 
alcohol  and  ether,  melts  at  66°,  and  on  heating  at  120°  is  decomposed 
into  ethyl  alcohol,  isophthalonitrile,  and  gaseous  products. 

Isnphfhalimido  methyl  ether  forms  small  needles  melting  at  59 — 62°. 
The  hydrochloride  resembles  the  corresponding  ethyl  compound  in 
preparation  and  properties. 

Isophthalamidine,  C6H,[C('N"Ho)  !  NH],,  is  obtained  as  hydrochloride 
by  the  action  of  concentrated  alcoholic  ammonia  on  isophthalimido 
ethyl  ether.  The  free  base  was  only  obtained  in  an  impure  state  as  a 
mass  of  small  needles,  insoluble  in  ether  and  benzene,  soluble  in  water 
and  alcohol,  the  solutions  rapidly  decomposing  with  evolution  of 
ammonia.  The  hydrochloride,  C6H,[C(NH,)  !  NHlo,2HCl,  forms 
lustrous  needles;  the  platinochloride,  C6H4[C(NH2)  :  NHJa.HoPtCle, 
forms  red  crystals,  sparingly  soluble  in  water  and  alcohol  ;  the  sulphate 
crystallises  in  plates  and  is  sparingly  soluble  in  water ;  the  nitrate  is 
readily  soluble  in  water  and  crystallises  in  needles.  The  silver  deriva- 
tive, Ct,H8N4Ag2,  is  obtained  as  an  amorphous  white  precipitate,  soluble 
in  nitric  acid  and  in  ammonia. 

By  heating  isophthalamidine  with  acetic  anhydride  and  sodium 
acetate,  it  is  converted  into  acetamide  and  a  compound,  C16H15N5O2  = 
KH[C(NH).C6H4.CONH,]o.  This  is  insoluble  in  all  ordinary  solvents 
and  is  decomposed  into  isophthalic  acid  and  ammonia  when  heated  with 
potash  or  with  hydrochloric  acid. 

IsopUhalimido  thioethyl  ether,  CsHiCCCSEt)  !  NH],.— The  hydro- 
chloride of  this  base  is  obtained  by  the  action  of  hydrochloric  acid  gas 
on  a  solution  of  isophthalonitrile  and  mercaptan  in  ethyl  acetate. 
It  crystallises  in  nodules,  and  on  heating*  turns  yellow  at  175°,  and 
melts  at  190°,  with  decomposition  into  ethyl  chloride  and  thioiso- 
phthalamide.  It  is  insoluble  in  ether,  readily  soluble  in  alcohol  and 
water ;  an  oil  separates  from  the  aqueous  solution,  which  on  being 
di'ied  in  a  vacuum  solidifies  to  a  mass  of  small  needles  of  ethyl  thioiso- 
phtlialate,  C6H^(COSEt)2 ;  it  is  readily  fusible.  By  the  action  of  soda 
on  the  hydrochloride,  isophthalimido  ethyl  ether  is  obtained  as  an  oil 
soon  solidifying  to  a  crystalline  mass.     It  is  very  unstable. 

Thioterephthalamide,  C6H4(CS.NH2)2,  is  obtained  as  above  described 
in  tlie  purification  of  isophthalonitrile.  It  forms  a  yellow  powder 
insoluble  in  alcohol,  and  fuses  with  decomposition  at  263°. 

Terei)lithalamidhe,  C6H4rC(NH2) !  NHJj.— By  the  action  of  hydro- 
chloric acid  and  alcohol  on  the  crude  isophthalonitrile,  a  mixture  of  the 
imidoethers  of  iso-  and  tere-phthalic  acids  is  formed,  from  which  on 
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treatment  ■with  alcoholic  ammonia  terephfhaJamidine  hydrochlori'le  is 
obtained  as  a  powder  insoluble  in  absolute  alcohol.  It  crystallises  from 
water  in  brilliant  hard  apparently  rhombic  forms.  The  platinochloride 
forms  small  yellow  crystals  very  sparingly  soluble  in  water.  The  sul- 
phate crystallises  in  small  prisms  aud  is  sparingly  soluble  in  water. 
The  nitnite  forms  long  thin  needles.  The  free  base  could  not  be 
obtained  in  a  pure  state.  A.  J.   Gr. 

Action  of  Ethoxalyl  Chloride  on  Diphenylthiocarbamide  and 
Triphenylguanidine.  l>y  ^I.  v.  Stoje.mix  {J.  i)r.  Clunn.  [2],  29, 
3u2 — 30;)). — By  the  action  of  ethoxalyl  chloride  on  diphenylthio- 
carbamide dissolved  in  benzene,  a  crystalline  product  is  obtained  of 
the  composition  CiiHnNsS^O.  On  treating  this  with  silver  nitrate, 
the  sulphur  is  removed,  and  diphenylparabanic  acid  (diphenyloxalyl- 
carbamide),  C0X2Phj(C-0>),  is  obtained.  By  the  action  of  fuming 
niti'ic  acid  on  the  thio-compound,  C2iHi7N3S20,  a  nitro-derivative, 
C^iHioNeSjOe,  is  formed ;  this,  when  heated  with  water  or  alkalis 
yields  paranitraniline.  A  product,  C.oHieNaClO,  was  obtained  from 
triphenylguanidine  and  ethoxalyl  chloride,  which,  on  digestion  with 
alcoholic  potash  or  by  means  of  sodium  amalgam,  loses  chlorine  with 
formation  of  ti"iphenylguanidine.  A  crystalline  pi-oduct  was  also 
obtained  from  pheuylcai'bamide.  P.  F.  F. 

Parethoxyphenylurethane  and  some  of  its  Derivatives.     By 

H.  KuUl.KK  (./.  pr.  C/ti'iii.  [2],  29,  257 — "isij). — A  number  of  derivatives 
have  been  prepared  by  the  author  with  a  view  of  ascertaining  the 
inBuence  exerted  by  the  carbamic  acid  radicle  on  substitutions  of  the 
benzene  nucleus. 

Parethoxyphenylurethane,  COOEt.NH.CeHi.OEt,  is  prepared  by 
adding  ethylic  chlorocarbonate  to  an  alcoholic  solution  of  paramido- 
pheneto'il,  precipitating  the  urethane  by  water,  and  recrystallising  it 
from  alcohol.  It  forms  pink  needles  which  melt  at  94°.  Long  con- 
tinued boiling  with  soda  decomposes  the  urethane  thus  : — 

COOEt.XH.CeHi.OEt  +  2NaOH  =  NHj.CgH^.OEt  +  Na^^COs 

+  EtHO. 

When  heated  for  several  hours  with  strong  hydrochloric  acid  at 
130',  in  a  sealed  tube,  it  is  decomposed  with  formation  of  paramido- 
phenol  hydrochloride,  carbonic  anhydride,  and  ethyl  chloride.  The 
urethane  distils  between  250°  and  270°,  with  partial  decomposition, 
parctlto.rjjrarbanil,  COX.CcHj.OEt,  being  formed  by  the  elimination 
of  alcohol.  Parethoxycarbanil  crystallises  from  glacial  acetic  acid  in 
white  needles  melting  at  2l'J^;  it  is  exceedingly  stable,  and  unlike 
ordinary  carbanil  does  not  combine  with  alcohol. 

Nitru]iaretho.rijphenylurethane  is  prepared  by  acting  with  concen- 
trated nitric  acid  (sp.  gr.  1"4)  on  the  urethane  at  32 — 35  ,  ])recipitat- 
ing  the  nitro-compound  by  water,  and  crystallising  it  from  alcohol.  It 
forms  long  golden  needles  melting  at  71^  As  shown  below,  the  nitro- 
group  occupies  the  meta-position  to  the  phenolic  hydroxyl,  and  no 
isomeric  mononitro-compound  was  found,  but  a  small  quantity  of 
diuitroethoxyphenylurethaue   ia   formed.      The    mononitro-compound 
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maybe  more  conveniently  prepared  tlian  as  above  by  heatincj  10  grams 
ot'  the  urethane  with  150  grams  of  dilute  nitric  acid  (sp.  gr.  1'125) 
until  the  I'eaction  becomes  violent,  after  which  no  further  heating  is 
required. 

Aniidoparethoxyphenylurefhane  hydrocJiloride  is  prepared  by  reduc- 
ing the  nitro-compound  with  tin  and  hydrochloric  acid.  It  crj'stal- 
lises  in  stellate  groups  of  needles  which  melt  at  155 — 156°,  and 
dissolve  both  in  water  and  alcohol ;  it  reduces  both  silver  nitrate  and 
platinum  chloride,  and  gives  a  blood-red  coloration  with  bleaching 
powder  or  ferric  chloride.  The  free  amido-compound  was  obtained 
from  the  hydrochloride  by  neutralising  a  hot  saturated  solution  of  the 
latter  with  sodium  carbonate ;  it  separates  out  in  small  white  needles 
which  melt  at  88°. 

In  order  to  ascertain  the  position  in  the  benzene  nucleus  occupied 
by  the  nitro-  and  amido-groups  in  the  above  compounds,  the  diamido- 
phenol  was  prepared  from  the  amidoparethoxyphenylurethane  by 
heating  the  hydrochloride  with  strong  hydrochloric  acid  in  a  sealed 
tube  for  two  hours  at  130°.  The  tube  was  then  opened  to  permit  of 
the  carbonic  anhydride  and  ethyl  chloride  formed  to  escape,  and  thus 
prevent  a  secondary  action  by  the  latter  taking  place.  The  tube  was 
then  closed,  and  the  heating  repeated  for  periods  of  two  hours  at  a 
time,  until  on  opening  the  tube  no  further  internal  pressure  was  per- 
ceptible. The  contents  were  then  evaporated  down  in  a  current  of 
sulphuretted  hydrogen,  and  the  hydrochloride  of  the  diamidophenol 
obtained  in  small  reddish-brown  elongated  scales.  The  diamido- 
phenol was  found  to  differ  in  several  important  points  from  that  of 
Hemilian  (this  Journal,  1876,  i,  918),  thus  the  latter  crystallises  in 
small  light  grey  prisms,  and  is  insoluble  in  strong  hydrochloric  acid  and 
in  alcohol,  whilst  the  diamidophenol  from  the  uretliane  is  soluble  in 
both.  Both  diamidophenols  give  a  dark-red  coloration  with  chloride 
of  lime  or  ferric  chloride,  but  whereas  that  fi-om  the  orthoparadi- 
amidophenol  of  Hemilian  has  a  violet  tint,  the  other  is  of  a  pure 
blood-red  colour.  Since  the  two  diamidophenols  are  not  identical, 
the  one  obtained  from  the  urethane  must  be  parametadiamidophenol, 
and  the  nitro-group  must  have  entered  the  urethane  in  the  meta- 
position  to  the  phenolic  hydroxy!  as  was  to  be  anticipated. 

Biazoimidoethoxyphenylurethane,  COOEt.N<C    ^  tJ  •  ■m-_.^>  is  formed 

by  passing  nitrous  anhydride  through  a  cold  saturated  solution  of 
amido-ethoxypheuylurethane  hydrochloride  in  absolute  alcohol ;  the 
diazo-compound  separates  out  in  fine  white  crystals,  which  are  insoluble 
in  water  and  melt  below  100°.  The  same  compound  separates  out  in 
white  flocks  when  the  hydrochloride  of  the  amido-ui'ethane  is  treated 
with  an  aqueous  solution  of  potassium  nitrite.  Unlike  other  diazo- 
compounds,  it  neither  explodes  on  heating  nor  by  percussion,  nor  is 
it  altered  on  heating  with  alcohol;  on  the  other  hand,  w^hen  heated 
with  a  solution  of  ammonia  or  caustic  soda,  it  is  dissolved  with  evolu- 
tion of  nitrogen. 

DinitroparethoxypJiejiyhirethane  is  prepared  by  acting  with  fuming 
nitric  acid  on  the  urethane  in  the  cold,  and  precipitating  with  water 
and  recrystallising  from  alcohol.     It  forms  minute  interlaced  needles 


ORGANIC   CHEMISTRY.  11  CI 

of  a  yello-wisli-white  colour,  nieltinor  at  14-1°.  A  second  dinitro-com- 
pound  was  obtained  from  the  alcoholic  mother-liquors  of  the  above,  it 
forms  bright  yellow  needles  of  considerable  len<rth,  melting  at  121°. 
The  third  possible  dinitro-urethane  was  not  found. 

Diamidoparetho.ryphein/Iurethanp  hydrochloride  was  prepared  from 
the  first  of  the  above  dinitro-urethanes  by  the  action  of  tin  and  hydro- 
chloric acid.  The  diamido-urethane  combines  with  only  1  mol.  HCI, 
and  this  salt  crystallises  in  dark-coloured  hexagonal  scales  melting  at 
238°. 

TriuitroparetTioxyphenylureihane  was  prepared  in  the  same  manner 
as  the  dinitro-compounds,  only  that  the  reaction  was  assisted  by  heat. 
It  crystallises  in  small  bright  yellow  prismatic  needles,  melting  with 
decomposition  at  211 — 212'.  The  trinitro-compound  may  be  more 
conveniently  prepared  by  heating  10  grams  of  the  urethane  with 
2u0  grams  of  nitric  acid  (sp.  gr.  1"4).  All  attempts  to  further  nitrate 
the  trinitro-nrethane  proved  abortive.  By  reduction  with  tin  and 
hydrochloric  acid,  the  trinitro-compound  was  converted  into  triamido- 
parethoxy  phenyl  urethane  hydrochloride,  w^hich  crystallises  in  small 
brownish  needles,  melting  with  decomposition  at  233^. 

Trinifronmidophenetu'i],  C6H(NH,,)(N0o)j.0Et,  was  prepared  by  heat- 
ing the  trinitro-urethane  with  20  times  its  weight  of  sulphuric  acid 
(sp.  gr.  114-)  for  3 — 5  hours  in  a  large  flask  with  an  inverted  con- 
denser ;  the  product  was,  however,  not  obtained  in  a  pure  state,  but 
mixed  with  some  of  the  unchanged  trinitro-urethane.  The  crude 
product  was  converted  by  means  of  tin  and  hydrochloric  acid  into 
tetram  idophenetoU  hydrochloride,  C6H(NH..)4.0Et,2HCl ;  this  crystallises 
in  long  flat  prisms,  which  do  not  melt  at  360^.  With  chloride  of  lime 
or  ferric  chloride,  it  gives  a  dark  green  coloration,  changing  to  red, 
reddish-brown,  yellow,  and  finally  becomes  colourless  again. 

P.  F.  F. 

^tard's  Reaction  for  the  Preparation  of  Aromatic  Alde- 
hydes. ]3y  E.  BoUNKMANX  (/)('/-.,  17,  14()2 — li75). — Etard  has  sJiown 
(Abstr.,  1881,  581)  that  chromyl  dichhn-ide  unites  with  aromatic 
hydrocarbons  to  form  compounds  which,  when  decomposed  with 
water,  yield  aldehydes  if  the  hydrocarbon  contains  a  methyl-group, 
and  ketones  if  no  methyl-group  is  present.  These  compounds  are  of 
two  kinds,  the  one  class  being  simply  additive  products  of  the  hydro- 
carbon and  chromyl  chloride,  the  other  containing  two  hydrogen-  and 
two  chlorine-atoms  less.  The  decomposition  into  aldehyde  takes 
place  according  to  the  two  equations  : — 

I.  3R.CH,(CrO..Cl.,)2  +  3H.0  =  3R.C0H  +  2Cr,Cl6   +  2Cr03 
+  GH,0. 

II.  3R.CH(CrO.Cl)o  +   3H,0  =  3R.C0H  +  Cr.CU  +  Cr,(0H)6 
+  2Cr03. 

Etard  states,  that  with  a  mixture  of  the  isomeric  xylenes,  chromyl 
dichloride  forms  a  product  which  is  decomposed  by  water,  yielding 
pure  metatolnylaldehyde.  The  author  has  repeated  this  reaction,  but 
ha."  always  f»btained  a  mixture  of  the  isomeric  aldehydes. 

Mctatoluyluldehyde,  CeHiMe.COH. — 35  parts  of  pure  xylene  aud  100 
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of  chromjl  clichloride  were  each  diluted  with  carbon  bisulphide,  and 
then  gradually  mixed,  the  red  colour  of  the  mixture  disappears  .slowly, 
and  a  brown  crystalline  precipitate  of  the  formula  C6H4Me2,2Cr02Cl2 
is  deposited.  The  temperature  of  the  solution  must  not  be  allowed  to 
exceed  47^,  or  dangerous  explosions  may  occur.  The  brown  precipitate 
is  filtered  off  and  dried  rapidly  by  agitation  over  the  water- bath  in  a  flask 
connected  with  an  air-pump.  The  heating  over  the  water  bath  must 
not  be  continued  long,  or  violent  explosions  may  take  place.  The 
cause  of  these  explosions  could  not  be  ascertained,  as  small  portions 
of  this  compound  may  be  heated  to  180 — 2u0"  without  change,  and  only 
give  off  hydrochloric  acid  when  lieated  over  2U0°.  The  dried  substance 
is  then  added  to  water  in  small  quantities,  and  the  aldehyde  separated 
by  distillation  with  steam  or  extraction  with  ether.  It  is  then  purified 
by  means  of  its  compound  with  hydrogen  sodium  sulphite.  Meta- 
toluylaldehyde  is  a  colourless,  highly  refracting  oil  which  boils  at 
1U8 — 19'i)^\  has  the  odour  of  bitter  almonds  and  the  properties 
ascribed  to  it  by  Gundelach  (Bull.  Soc.  Chim.,  1867,  26,  4-1)  and 
fitard  (lot.  cit.).  It  rapidly  absorbs  oxygen  from  the  air,  and  is  con- 
verted into  metatoluic  acid  melting  at  109 — 110°. 

Orthotoluylaldelujde  was  prepared  from  orthoxylene  in  a  similar 
manner.  It  boils  at  199 — 200°,  has  the  odour  of  bitter  almonds,  and 
yields  orthotoluic  acid  melting  at  103°. 

Faratoluylaldehyde  has  an  odour  like  pepper,  boils  at  204 — 205°, 
and  yields  paratoluic  acid  melting  at  180°.  The  yield  of  aldehydes 
in  these  three  cases  was  about  "70 — 80  per  cent,  of  the  theoretical. 

2Itfaxylidenepheni/Ihydrazme,  CeHiMe.CH  '.  NoPh,  is  formed  by  the 
action  of  metatoluylaldehyde  on  phenylhydrazine,  using  equal  molecu- 
lar weights.  It  crystallises  in  yellow  prisms  which  melt  at  91°.  It  is 
sparingly  soluble  in  water,  but  easily  so  in  the  other  usual  solvents. 
Meta.ryUdeneaniline,  CeHiMe.CH  '.  NPh,  is  obtained  by  mixing 
together  the  aldehyde  and  aniline.  It  is  a  mobile  oil  of  aromatic 
odour,  and  boils  at  313 — 314°.  It  is  split  up  again  into  its  two  com- 
ponents by  mineral  acids  and  oxalic  acid,  but  is  not  acted  on  by  acetic 
or  tartaric  acid.  MetametJiylniandelonitrile,  C6H4Me.CH(OH).CX,  is 
obtained  as  a  colourless  mobile  oil  when  the  necessary  quantity  of 
hydrochloric  acid  is  added  to  a  mixture  of  equivalent  proportions  of 
metatoluylaldehyde  and  powdered  potassium  cyanide.  Hydrochloric 
acid  dissolves  it  at  60 — 70°  with  partial  decomposition,  and  the  solu- 
tion yields  small  quantities  of  the  corresponding  amide  when  neutral- 
ised with  ammonia.  Strong  sulphuric  acid  dissolves  it  with  a  red 
coloration,  and  water  then  precipitates  a  yellow  voluminous  mass 
having  acid  properties.     Metametltyhncuidelic  acid, 

C6H,Me.CH(0H).C00H, 

is  obtained  fi'om  the  above  nitrile  by  heating  it  with  fuming  hydro- 
chloric acid  at  60 — 7u°.  It  crystallises  in  small  glistening  white 
scales  which  are  easily  soluble  in  water,  alcohol,  ether,  chloroform,  and 
boiling  benzene,  and  melt  at  84°.  Cupric  sulphate  added  to  an  aque- 
ous solution  of  the  ammonium  salt,  gives  a  blue  precipitate  soluble  in 
ammonia;  lead,  silvei%  and  zinc  salts  give  white  precipitates;  the 
barium  salt    crystallises  from  water  in   small  nodules.     Metatoluyl- 
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anilidoacetonitrile,  C6H,Me.CH(NHPh).CX,  was  obtained  by  heating 
au  ethereal  solution  of  the  nitrile  described  above  Avith  aniline  in 
closed  tubes  at  100°.  It  crystallises  from  alcohol  in  small  colourless 
glittering  scales,  which  melt  at  95°,  and  are  sparingly  soluble  in  light 
petroleum,  insoluble  in  water.  Its  alcoholic  solution  decomposes 
slowly  with  evolution  of  hydrocyanic  acid.  Mctatolnylanilidoacet- 
amide,  C»H4Me.CH(NHPh).C0NH..,  is  obtained  by  dissolving  the 
corresponding  nitrile  in  sulphuric  acid,  allowing  the  solution  to  remain 
for  24:  honi-s,  then  pouring  it  into  water,  and  saturating  with  ammonia. 
It  crystallises  in  white  lustrous  scales  or  needles  which  melt  at  127 — 
12S',  and  are  easily  .soluble  in  alcohol,  ether,  benzene,  and  chloroform, 
insoluble  in  water.     Metatuluylanil idoacetic  acid, 

C6HiMe.CH(NHPh).C00H, 

was  prepared  by  digesting  the  amide  with  dilute  sulphuric  acid.  It 
crystallises  in  small  silvery  scales  which  are  easily  soluble  in  the  usual 
solvents,  and  melt  at  137 — 139°.  Its  salts  with  mineral  acids  are 
unstable,  those  with  metals  stable.  Metatoluyhimidoacetic  acid, 
C6H4Mc.CH(NH,,).COOH.  —  Metamethylmandelonitrile  is  digested 
with  alcoholic  ammonia  in  closed  tubes  at  100°,  and  the  resulting 
dark-red  liquid,  which  contains  the  amidated  nitrile,  is  decomposed 
with  dilute  sulphuric  acid.  This  acid  crystallises  in  microscopic  white 
hexagonal  scales  which  are  almost  insoluble  in  the  ordinary  solvents. 
If  heated  with  care,  it  sublimes  at  about  230°,  but  decomposes  if  heated 
quickly.  Its  copper,  zinc,  lead,  and  silver  salts  are  white,  and 
sparingly  soluble  in  water.  By  the  nitration  of  metatoluylaldehyde 
the  author  has  obtained  ortlionitrometatohujlaldehyde — a  pale-yellow 
oil  already  described  {Ber.,  16,  817),  and  dinitrometatohiylaldehi/de, 
crystallising  in  long  silky  white  needles  which  melt  at  110 — 112°,  and 
are  easily  soluble  in  alcohol,  ether,  benzene,  and  chloroform,  sparingly 
so  in  boiling  water.  When  treated  with  acetone  and  dilute  alkali,  it 
yields  a  colouring  matter  belonging  to  the  indigo-group,  so  that  one 
nitro-group  must  be  in  the  para-position  to  the  aldehyde-group.  Mefa- 
vtfthylcinuamic  acid,  CgHjMe.CH  '.  CH.COOH,  Avas  prepared  by  heat- 
ing  together  4  parts  metatoluylaldehyde,  3  parts  dry  sodium  acetate, 
and  10  parts  acetic  anhydride.  It  crystallises  in  well-formed  thin 
silky  needles  melting  at  110 — 111°.  It  is  easily  soluble  in  alcohol, 
ether,  chloroform,  benzene,  and  boiling  water,  sparingly  so  in  light 
petroleum.  A  solution  of  its  ammonium  salt  yields  a  characteristic 
yillow  precipitate  with  ferric  chloride  :  its  copper  salt  is  pale  blue,  its 
lead  salt  is  white.  With  a  cold  solution  of  silver  nitrate,  it  givt'S  a 
white  curdy  precipitate  which  may  be  recrystallised  from  btnling 
water,  but  the  recrystallised  salt  is  not  nearly  as  stable  as  that  pre- 
cipitated in  the  cold.  L.  T.  T. 

Action  of  Benzoic  Chloride  on  Benzaldehyde  in  Presence  of 
Zinc-dust.  By  C.  Paal  {Bit.,  17,  909—011).— The  action  of  acetic 
chloride  on  benzaldehyde  in  presence  of  zinc-dust  has  been  previously 
studied  (Abstr.,  1883,  805).  In  the  case  of  benzoic  chloride  the  pro- 
duct of  the  reaction  is  found  to  consist  of  two  bodies,  one  sparingly 
soluble  even  in  hot  acetic  acid,  the  other  easily  soluble.    The  insoluble 
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body  melts  at  246°,  crystallises  in  white  needles,  and  lias  the  composi- 
tion C28H22O4.  With  alcoholic  potash  solution,  it  yields  hydrobenzo'in 
and  benzoic  acid,  and  is  therefore  the  hydrobenzo'in  bibenzoate  first 
prepared  by  Forst  and  Zincke. 

The  soluble  body  melts  at  151°,  and  has  the  same  composition  as 
the  above.  On  treating  it  with  alcoholic  potash  and  then  with  watei", 
crystals  of  isohydrobenzoin  separate,  and  the  solution  contains  sodium 
benzoate  ;  the  body  is  therefore  isohydrobenzoin  bibenzoate,  also  pre- 
pared by  Forst  and  Zincke.  H.  B. 

Condensation-product  from  Salicylaldehyde.  By  H.  Schiff 
(7>e?-.,  17,  770 — 771). — Bourguin  has  recently  (next  Abstract)  de- 
scribed a  product  obtained  by  the  action  of  zinc  chloride  on  salicyl- 
aldehyde. A  similar  compound  was  described  by  the  author  in  1872, 
and  the  formula  CuHioOs  assigned  to  it.  It  was  obtained  by  the  action 
of  phosphorous  oxychloride  on  helicin,  and  more  slowly  by  using 
salicylaldehyde ;  it  cannot  again  be  converted  into  salicylaldehyde. 
Bourguin's  analyses  also  confirm  the  formula  CuHjoOa,  which  may 
perhaps  be  written  HO.CeHi.CO.CeHi.COH  ;  but  as  the  body  does  not 
give  any  aldehyde  reactions  it  probably  consists  of  two  such  molecules 
united  together  by  the  aldehyde-groups.  It  possibly  belongs  to  tlie 
class  of  condensation-products  obtained  by  Baeyer  (1872)  from 
phenols  and  aldehydes.  H.  B. 

Action  of  Zinc  Chloride  on  Salicylaldehyde  and  Parahy. 
droxybenzaldehyde.  By  A.  Bouequin  {Ber.,  17,  502 — 504). — Both 
these  aldehydes,  when  heated  with  glacial  acetic  acid  and  zinc  chlo- 
ride, form  red  amorphous  substances,  C14H10O3,  insoluble  in  ordinaiT 
solvents  and  slightly  soluble  in  chloroform.  They  are  both  soluble  in 
caustic  alkalis,  the  product  from  salicylaldehyde  forming  red  solutions, 
whilst  that  from  parahydroxybenzaldehyde  gives  a  violet  solution. 
Further,  the  former  is  distinguished  from  the  latter  product  by  its 
solubility  in  sodium  hydrogen  sulphite  solution,  and  by  forming  an 
acetyl  derivative  when  heated  with  acetic  anhydride.  These  com- 
pounds, formed  by  the  condensation  of  _2  mols.  of  the  aldehydes,  are 
isomeric  with  benzoylsalicylaldehyde  (BzO.C6H4.COH)  and  Perkin's 
disalicyl  hydride,  (COH.C6H4).,0  ;  their  constitution  is  most  probably 
represented  by  the  following  formula:  (OH.C6H4.C).0,  which  repre- 
sents them  as  a  species  of  glycid  compound  in  the  formation  of  which 
the  aldehyde-groups  alone  take  part.  P.  P.  B. 

Nitromethylsalicylaldehyde    and    its    Derivatives.      By    A. 

ScHNELL  (Ber.,  17,  lo'Sl  — 1358). — These  experiments  were  under- 
taken (in  connection  with  those  of  Tiemann  and  Ludwig — Abstr., 
1883,  188 — on  metahydroxybenzaldehyde)  to  ascertain  if  the  nitro- 
group  could  be  replaced  byhydroxyl  or  methoxyl.  Metanitromethyl- 
salicylaldehyde  was  prepared  bv  Voaswinkel  (Abstr.,  1883,  189)  ;  it 
has  the  constitution  CBH3(C0H)(0Me).N0,  [=1:2:5].  All  at- 
tempts to  convert  it  into  a  hydroxylated  methylsalicylaldehyde  by 
amidation,  conversion  into  the  diazo-compound,   A-c,  Avere  fruitless. 
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By  treatment  with  ferrous  sulphate  and  ammonia,  a  crystalline  sub- 
stance, showing  the  propeities  both  of  an  amine  and  an  aldehyde,  was 
formed,  but  was  too  unstable  and  obtained  in  too  small  quantity  to 
serve  as  the  material  for  the  preparation  of  a  hydroxymetliylsalicyl- 
aldehyde.  This  method  showing  no  prospect  of  success,  the  sub- 
stances required  were  prepared  by  conversion  of  the  aldehyde  into 
cinnamic  acid,  and,  after  substitution,  reconversion  of  this  into  the 
substituted  ahleliyde. 

Metanitro-orthomethoxycinnamic  acid, 

CeHaCCH  :CH.COOH)(OMe).NO.  [=1:2:  5]. 

Metanitromethylsalicylaldehj'de  is  converted  into  the  correspondino- 
cinnamic  acid  by  heating  it  with  acetic  anhydride  and  sodium  acetate. 
The  acid  crystallises  in  small  white  needles,  melts  at  238°,  is  readily 
soluble  in  ether  and  alcohol,  and  sparingly  soluble  in  cold  water.  A 
neutral  solution  of  the  ammonium  salt  gives  the  following  precipitates 
with  metallic  solutions  : — With  barium  chloride  white,  soluble  in  hot 
water  ;  with  calcium  chloride  white,  readily  soluble  ;  with  lead  ace- 
tate white,  voliuuinous,  dissolves  on  heating,  then  resinifies ;  with 
copper  sulphate,  greenish-blue,  nearly  insoluble;  and  with  silver 
nitrate  a  white,  very  sparingly  soluble  salt. 
Metamido-orthomethoxycinnamic  acid, 

C6H,(CjH,.COOH)(OMe).NH2  [1:2:  5], 

prepared  by  reduction  of  the  nicro-acid  with  ammonia  and  ferrous 
sulphate,  crystallises  in  pale-red  needles,  melts  at  189°,  is  nearly  in- 
soluble in  cold  water,  somewhat  more  readily  in  hot  watei-,  readily 
soluble  in  alcohol  and  ether.  Tlie  ammonium  salt  gives  a  voluminous 
white  precipitate  with  silver  salts  which  resinifies  on  heating ;  a 
yellow  precipitate  with  lead  salts ;  a  dark-green  precipitate  with 
copper  sulphate,  nearly  insoluble  in  hot  water;  a  white  precipitate 
with  zinc  salts. 

Orthomethoxycinnamic  acid  metadiazo  chloride, 

C6H3(C2Ho.COOH)(OMe)(N  :  NCI)  [=1:2:5]. 

1  part  of  the  amido-acid  is  rubbed  to  a  paste  with  3  parts  of  con- 
centrated aqueous  hydrochloiic  acid  and  a  solution  of  half  part  of 
sodium  nitrite  in  lO  parts  of  water  added  in  portions  with  constant 
stirring  ;  the  dark  red-brown  solution  obtained  deposited  yellow  crys- 
tals of  the  diazo-chloride  on  long  standing.  It  is  decomposed  by 
heating  at  102°.     The  corresponding  nitrate, 

C«H3(C2H2.COOH)(OMe)(N2.N03)  [=1:2:5], 

jirepared  by  the  action  of  nitric  acid  on  the  chloride,  crystallises  in 
yellow  needles,  explodes  on  heating  to  151 — 152°,  is  nearly  insoluble 
in  cold  water,  alcohol,  and  ether,  somewhat  soluble  in  hot  water. 
Meta}iydruxyort]ioviethv.cijcinnarn  ic  acid, 

C,H3(C,H,.C00H)(0Me).0H  [=1:2:5], 

prepared   by  boiling  the  diazo-nitratc  or  chloride  with  water,  forms 
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small  yellow  crystals,  melts  at  179 — 180°,  is  nearly  insoluble  in  cold 
water,  readily  soluble  in  alcohol,  ether,  benzene,  and  hot  water.  Solu- 
tions of  the  ammonium  salt  give  a  yellow  precipitate  with  barium 
salts ;  a  yellow  precipitate  with  silver  nitrate ;  a  reddish-white  pre- 
cipitate with  lead  acetate;  a  clear  green  precipitate  with  copper 
sulphate  ;  insoluble  in  hot  water  ;  soluble  in  ammonia,  with  yellowish- 
red  colour.  Fusion  with  potash  converts  the  acid  into  a  mixture  of 
dihydroxybenzoic  acid  and  other  products. 
Metaortliodimethnxycinnamic  acid, 

C6H3(aH.,.COOH)(OMe)2  [=1:2:5], 

is  obtained  by  the  action  of  methyl  iodide  and  methyl  alcohol  on  the 
dipotassium  salt  of  the  preceding  acid,  the  product  being  treated  with 
potash  to  decompose  the  methyl  salt  first  formed.  It  crystallises  in 
clear  yellow  needles,  and  melts  at  143°.  The  ethereal  solution  shows 
a  green  fluorescence.  A  solution  of  the  ammonium  salt  gives  a  white 
precipitate  with  lead  acetate ;  with  cupric  sulphate  a  bluish-green 
precipitate  insoluble  on  boiling ;  and  a  white  precipitate  with  silver 
nitrate. 

By  oxidation  with  potassium  permanganate,  the  dimethyl  acid  is 
readily  converted  into  dimethylgentisic  aldehyde, 

C6H3(COH)(OMe),  [=1:2:5], 

the  constitution  of  which  has  been  worked  out  by  Tiemann  and 
Max-Miiller  (Abstr.,  1882,  52).  A.  J.  G. 

Condensation  of  Acetone  with  Aromatic  Aldehydes.      By  L. 

Claisen  and  A.  C.  Ponder  (Annalen,  223,  137— 148).— The  Benzal- 
acetone,  COMe.CH !  CHPh,  which  Claisen  and  Claperede  (Abstr., 
1882,  511)  obtained  by  the  action  of  zinc  chloride  on  a  mixture  of 
benzaldehyde,  acetone,  and  acetic  anhydride,  is  identical  with  the 
acetocinnamone  described  by  Engler  and  Leist  (this  Journal,  1873, 
901).  It  is  best  prepared  by  adding  20  parts  of  a  10  per  cent,  solu- 
tion of  sodium  hydroxide  to  1800  parts  of  water  containing  20  parts 
of  benzaldehyde  and  40  of  acetone.  After  an  interval  of  three  or  four 
days  the  mixture  is  extracted  with  ether.  The  ethereal  solution  is 
dried  over  calcium  chloride  and  distilled  in  a  vacuum,  when  a  small 
quantity  of  dibenzalacetone  is  left  in  the  retort.  Benzalacetone  boils 
at  152°  under  a  pressure  of  25  mm.,  and  at  261°  under  the  ordinary 
atmospheric  pressure.  Many  of  the  properties  of  this  compound  have 
been  previously  described  {loc.  cit.). 

Dibenzalacetone  or  cinnavione,  CO(CH!  CHPh)2  (Ab.str.,  1882,  511), 
can  also  be  prepared  by  acting  on  an  alcoholic  solution  of  benzalde- 
hyde and  acetone  with  caustic  soda.  The  crystalline  mass,  which 
is  slowly  deposited,  is  washed  with  alcohol  and  recrystallised.  A 
better  yield  is  obtained  by  mixing  together  7  parts  of  monobenzal- 
acetone,  5  of  benzaldehyde,  200  of  water,  150  of  alcohol,  and  20  parts 
of  a  10  per  cent,  solution  of  soda.  Dibenzalacetone  crystallises  in 
monoclinic  plates,  a  :  h  :  c  =  4-886  :  1  :  1-378.  ft  =  78°  43'.  The 
crystals  melt  at  112°  with  decomposition. 

Traces  of  acetone  may  be  detected  in  alcoholic  solution  by  the  addi- 
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tion  of  a  few  drops  of  benzaldelijdo  and  sodium  hydroxide.  After  a 
few  hours  the  characteristic  crystalline  plates  of  dibeuzalacctone  are 
deposited. 

The  preparation  and  properties  of  monofarfuralacetone  have  been 
previonsly  described  by  the  authors  (Abstr.,  1882,  518).  Difarfural- 
acetone,  CO(CH  !  CH.C4H3O).,  is  prepared  by  adding  30  grams  of  a 
10  per  cent,  solution  of  caustic  soda  to  a  mixture  of  20  o-rams  of  fur- 
furaldehyde,  and  6  of  acetone,  dissolved  in  400  c.o.  of  Avater  and  500 
of  alcohol.  After  an  interval  of  several  days,  the  liquid  is  poured 
into  water.  The  crude  product  is  recrystallised  from  light  petroleum, 
and  is  then  obtained  in  brown  prisms,  which,  melt  at  60°  and  dissolve 
freely  in  alcohol,  ether,  and  chloroform. 

Ben:alfurfuraIacetone,  CHPh  I  CH.CO.CH  !  CH.C1H3O,  formed  by 
the  action  of  dilute  caustic  soda  on  an  alcoholic  solution  of  furfural- 
acetone  and  benzaldehyde,  or  of  benzalacetone  and  furfuraldehvde, 
crystallises  in  straw-coloured  plates  or  flat  prisms  melting  at  50°. 
The  crystals  are  soluble  in  alcohol,  ether,  benzene,  chloroform,  and 
give  a  dark  red  coloration  with  sulphuric  acid. 

Cuminol  forms  two  compounds  with  acetone,  viz.,  cumhialacetonp, 
C3H4(Ci(,Hi2)0,  a  strongly  refractive  oily  liquid  boiling  at  180°  under 
a  pressure  of  28  mm.,  and  Jicuminalacetone,  C3Ho(CioHio).0,  crystal- 
lising in  long  prisms  melting  at  106°. 

Benzalacetopheuone  can  also  be  prepared  by  adding  soda  to  aceto- 
phenone  and  benzaldehyde  dissolved  in  a  mixture  of  alcohol  and 
■water.  "VV.  C.  W. 

Action  of  Acetic  Chloride  on  Benzophenone  in  Presence  of 
Zinc-dust.  By  C.  Paal  (Ber.,  17,  911— 918).— The  reaction  in 
ethereal  solution  is  energetic,  a  white  crystalline  compound  of  tlie 
composition  C26H20O  being  deposited,  it  melts  at  178 — 179°  ;  with 
alcoholic  potash,  it  yields  triphenylmethane  and  benzoic  acid;  it  is 
/j-benzopinacoline  (Abstr.,  1881,  813).  The  yield  is  excellent  if  an 
excess  of  acetic  chloride — viz.,  about  four  times  the  theoretical  quan- 
tity— be  employed.  If  the  theoretical  quantity  of  acetic  chloride 
is  used,  the  product  consists  mainly  of  a-benzopinacoline,  formino- 
long  needles  and  melting  at  106°.  By  employing  about  twine  or 
two  and  a-half  times  the  theoretical  amount  of  acetic  chloride,  a 
body  is  obtained  melting  constantly  at  158 — 159°  ;  it  is,  however  a 
mixture  of  the  a-  and  /:?-benzopinacoline. 

In  this  reaction  benzo})inacone  biacetate  seems  to  be  formed,  but  at 
once  decomposes  into  acetic  anhydride  and  a-benzopinacoline,  whicli 
is  converted  into /3-benzopinacoline  by  the  excess  of  acetic  acid. 

11.   P. 

Benzoylacetone  and  Isonitrosobenzoylacetone.  IJv  M. 
Ckkksole  (Bf-r.,  17,  812— 817).— By  the  action  of  hydroxylamine 
hydrochloride  on  benzoylacetone,  COPh.CHj.COMe,  a  crystalline  sub- 
stance melting  at  655 — 66°  is  formed;  it  does  not  contain  the  iso- 
nitroso-group  twice,  but  only  once,  and  unlike  all  such  compounds 
(this  vol.,  599)  it  is  quite  insoluble  in  acids  aud  in  alkalis.  The 
action  of  alkalis  should  decide  which  of  the  two  possible  isomerides 
the  body  is,  viz.,  COPh.CH^.CMe !  NOH,  or  CPh(NOH).Cn,.COMe,  the 
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reaction,  however,  was  not  very  sharp,  bat  pointed  rather  to  the 
second  formula.  Attempts  to  act  on  the  second  carbonyl-groap  were 
quite  unsuccessful ;  this  is  remarkable,  the  more  so  since  by  the  action 
of  phenylhydi-azine  on  orthonitrobeuzoylacetone  both  carbonyl-groups 
are  attacked. 

In  order  to  ascertain  if  hydroxylamine  would  act  on  both  carbonyl- 
oToups  in  certain  derivatives  of  benzoylacetone,  use  was  made  of 
isonitrosobenzoylacetone,  COPh.C(NOH).COMe,  since  this  also  pro- 
mised to  give  the  first  of  a  new  class  of  bodies,  the  trioximides. 

Isonifrosobenzoi/lacetone  is  not  formed  by  the  action  of  alkalis  and 
nitrous  acid  on  ethylic  benzoylacetoacetate  ;  but  it  is  easily  prepared 
by  adding  sodium  alcoholate,  and  then  nitrous  acid,  to  an  alcoholic 
solution  of  benzoylacetone.  It  crj^stallises  from  hot  water  in  needles 
melting  at  123'5 — 124°  It  yields  hydroxylamine  hydrochloride  when 
heated  w^ith  strong  hydrochloric  acid.  Heated  with  hydroxylamine 
and  hydroxylamine  hydrochloride  a  body  is  obtained,  which,  after 
purification,  melts  at  178°,  and  contains  the  isonitroso-group,  not 
thrice,  but  only  twice.  Another  substance  melting  about  115°, 
formed  at  the  same  time,  was  also  found  not  to  be  the  desired 

CPh(NOH).C(NOH).CMe !  NOH, 

since  it  contains  the  isonitroso-group  twice  ;  it  is  probably  one  or 
other  of  the  two  possible  isomerides,  CPh(NOH).C(NOH).COMe,  and 
COPh.C(NOH).CMe  :  NOH.  H.  B. 

Phenyl  Thienyl  Ketone.  By  A.  Comet  (Ber.,  17,  790—791).— 
The  author  has  been  unable  to  complete  his  investigation  to  ascertain 
whether  thiopheue  undergoes  the  Friedel-Crafts  reaction,  but  commu- 
nicates the  following.  Crude  thiophene  (Abstr.,  1883,  1091)  heated 
with  benzoic  chloride  and  aluminium  chloride  yields  phenyl  thienyl 
ketone,  C6H5.CO.C4H3S,  which  is  separated  by  distillation  with  steam 
and  extraction  of  the  distillate  with  ether;  it  melts  at  55°,  and  boils 
at  about  300°.  When  heated  in  alcoholic  solution  with  hydroxyl- 
amide  hydrochloride  and  caustic  soda,  jphenijlthienylacetoxime, 

C6H5.C(NOH).C4H3S, 

is  obtained  in  colourless  crystals  melting  at  91 — 92°.  The  ketone, 
when  heated  with  soda-lime,  yields  calcium  benzoate,  free  fi-om  sul- 
phur ;  the  oily  distillate  is  not  pure  thiophene,  but  contains  benzene. 
Phenyl  thienyl  ketone  gives  a  blue  coloration  with  isatin  and  sulphu- 
ric acid  ;  the  acetoxime,  a  violet  coloration.  H.  B. 

Substances  accompanying  Benzoic  Acid  prepared  from 
Gum  Benzoin.  By  0.  Jacobsen  (Arch.  PJiarm.  [3],  22,  366—374). 
— On  treating  benzoic  acid  from  gum  benzoin  with  sodium  car- 
bonate solution,  an  oil  is  left  undissolved,  smelling  of  vanillin  and  also 
of  phenol.  By  fractionation,  it  may  be  separated  into  three  principal 
portions,  boiling  at  200 — 210°,  235 — 245°,  and  280 — 330°,  and  a  pitch- 
like residue  not  further  examined.  The  first  fraction  consists  of 
methyl  benzoate  and  guaiacol,  which  can  be  separated  by  treatment 
with  cold  dilute  caustic  soda.     The  second  and  smaller  fraction,  when 
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shaken  with  water,  gives  up  catechol  in  the  aqueous  solution ;  the 
portion  insoluble  in  water  and  dilute  alkalis  is  acetylguaiacol 
(Abstr.,  1882,  54).  The  third  and  largest  portion  consists  of  an  oil, 
insoluble  in  dilute  alkalis,  which  by  saponification  with  alcoholic 
potash,  and  subsequent  treatment  with  water  and  ether,  yields  benzyl 
alcohol,  and  beiizopbenone,  Avhilst  the  aqueous  solution  contains 
cruaiacoLand  benzoic  acid;  this  fraction  therefore  contains  benzyl 
benzoate,  benzoplicnone,  and  benzoylguaiacol.  The  oil  also  contains 
vanillin,  but  in  minute  quantity  only.  The  medicinal  value  of 
sublimed  benzoic  arid  is  attributed  to  the  catechol  and  guaiacol ;  it 
is  believed  that  of  the  above  bodies  only  vanillin  and  benzyl  benzoate 
exist  ready  formed  in  the  g'um.  Benzaldehyde  may  be  formed  by  the 
oxidation  of  the  contained  benzyl  benzoate,  so  that  the  production 
of  the  former  cannot  be  considered  as  a  proof  of  adulteration  with 
cinnamic  acid.  Schiickum  and  Schneider  (Abstr.,  1882,  1138)  have 
tested  the  genuine  nature  of  natural  benzoic  acid  by  its  reducing 
boiling  amraouiacal  silver  solution ;  but  catechol  will  reduce  the 
solution  in  the  cold,  and  the  author  therefore  suggests  the  following 
method  of  testing: — Convert  the  benzoic  acid  into  the  sodium  salt, 
and,  after  drying,  shake  with  ether ;  after  removal  of  the  ether,  the 
residue  may  be  dissolved  in  water,  and  the  above  or  any  othci-  tests 
for  catechol  applied.  H.  B. 

Aromatic  Acids  as  Dye-forming  Substances.  By  C.  Zulkowsky 
(Miniiitsh.  CIh'iii..  5,  221 — 227). — -A  mixture  of  benzoic  acid  (1  mol.) 
and  resorcinol  (2  mols.)  is  heated  for  G  to  8  hours  at  170 — 180°  with 
an  amount  of  zinc  chloride  equal  in  weight  to  the  resorcinol  employed. 
After  washing  several  times  with  water,  the  residue  is  dissolved  by 
boiling  it  with  50  per  cent,  alcohol.  On  cooling,  crystals  separate ; 
these  are  much  less  soluble  in  alcohol  than  the  crude  product,  and 
their  solution  has  a  golden-yellow  colour,  with  a  bright  green  fluo- 
rescence, which  becomes  much  stronger  on  addition  of  ammonia  or 
potash.  Sulphuric  acid  can  be  used  instead  of  zinc  chloride  as  the 
dehydrating  agent.  From  its  method  of  preparation  this  substance 
should  be  identical  with  Doebner's  resorcinol benzein  (Abstr.,  1680, 
044).  Benzoic  anhydride  can  be  substituted  for  the  acid  when  zinc 
chloride  is  employed. 

By  heating  benzoic  acid  (1  mol.),  orcinol  (2  mols.),  and  sulphuric 
acid  for  about  four  hours  at  130 — 135",  there  is  obtained,  after  washing 
with  hot  water,  a  steel-green  brittle  mass,  of  metallic  lustre.  This, 
after  purification  by  boiling  with  an  amount  of  dilute  soda,  insuffi- 
cient for  complete  solution,  and  precipitation  with  acetic  acid,  forms  a 
golden-yellow  j)recipitate,  whose  alcoholic  solution  has  a  golden- 
yellow  colour  and  a  feeble  dark  green  fluoi-escence,  increa.sed  by 
ammonia.  The  substance  can  be  crystallised  from  glacial  acetic 
acid. 

The  product  obtained  by  heating  benzoic  acid  (1  mol.)  with  pyro- 
gallol  (2  mols.)  and  sulphuric  acid  for  2|  hours  at  120 — 130°  is 
.soluble  in  hot  water,  from  whicii  it  separates  in  large  crystals  on 
cooling.  The  crystals  appear  to  be  really  colourless,  but  are  covered 
by  a  brr)wn  layer,  apparently  foi-med  by  an  oxidation-product.       The 
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alcoholic   solution  lias  a  brownish-red  coloar;    it  turns  violet    with 
ammonia,  whilst  potash  produces  discoloration. 

Salicylic  acid  and  resorcinol  heated  with  zinc  chloride  or  sulphuric 
acid  at  130 — 140°  give  a  substance  forming  dark  reddish-brown 
crystals.  The  alcoholic  solution  has  a  red-yellow  colour,  and  shows  a 
green  fluorescence  which  becomes  extraordinarily  intense  on  adding 
ammonia.  A.  J.  G. 

Action  of  Reducing  Agents  on  Ortho-nitrophenoxyacetic 
Acid.  By  A.  Thate  {J.  pr.  Chnn.  [2],  29,  1-45— 191).— This  subject 
was  first  investigated  by  Fritzsche  (Abstr.,  1880,  318),  who  employed 
stannous  chloride  as  the  reducing  agent,  and  obtained  a  product 
which  he  named  orthamidophenoxyacetic  acid.  The  author  finds  that 
the  product  obtained  according  to  Fritzsche's  instructions  is  never  a 
pure  orthamidophenoxyacetic  anhydride,  but  always  contains  more  or 
less  chlorine  not  separable  by  recrvstalHsation. 

OrthonitropTienoxyncetic  acid,  l^Oo.CsHiO.CHa.COOH. — Fritzsche's 
method  of  evaporating  a  solution  of  sodium  monochloracetate  with 
sodium  orthonitrophenylate  gives  but  a  very  small  yield,  owing 
to  most  of  the  nitrophenol  becoming  liberated  and  volatilised.  A 
much  better  process  is  to  heat  equivalent  weights  of  sodium  ortho- 
nitrophenylate in  saturated  solution  with  sodium  iiKmochloracetate  for 
10  hours  at  100°  in  a  flask  provided  with  a  reflux  condenser. 
The  reaction  is  complete  when  the  wine-red  colour  of  the  liquid  is 
changed  to  yellow  or  yellowish-red.  The  filtered  liquid  is  acidulated 
with  hydrochloric  acid,  and  the  precipitated  acid  is  purified  by 
recrystallisation  from  water.  The  acid  is  yellowish-white,  melts 
at  156'5°,  and  crystallises  in  irregular  pyramids,  which  exhibit 
double  refraction,  and  therefore  do  not  belong  to  the  regular  system, 
as  stated  by  Fritzsche. 

Azoxyorthoplieno.ryncetic  add,  (061140.0112.00011)2^00. — Prepared 
by  the  action  of  sodium  amalgam  on  a  solution  of  sodium  orthonitro- 
phenoxyacetate.  The  solution  is  poured  ofF  from  the  separated 
mercury,  and  solidifies  to  a  yellow  mass  on  cooling,  which  is  col- 
lected, is  decomposed  by  acid,  and  recrystallised  from  dilute  alcohol. 
The  substance  so  obtained  is  a  mixture  of  azoxy-  and  azo-ortho- 
phenoxyacetic  acid.  If  the  reduction  has  taken  place  satisfactorily, 
the  melting  point  of  the  substance  should  not  be  below  170°.  In 
order  to  purify  the  azoxy-acid,  it  is  etherified  by  means  of  alcohol  and 
hydrochloric  acid  gas ;  the  ether  crystallises  out  on  cooling,  and  is 
separated  from  the  corresponding  ether  of  the  azo-acid  by  washing 
with  dilute  acid.  The  ether  is  then  saponified,  the  potassium  salt 
decomposed  with  hydrochloric  acid  and  the  azoxyorthophenoxyacetic 
acid  recrystallised  from  water.  The  acid  crystallises  with  1  mol.  HjO 
in  forms  which  resemble  those  of  calcspar  ;  it  is  insoluble  in  anhy- 
drous ether  and  benzene,  and  melts  at  186—187°.  The  acid  forms  a 
normal  and  an  acid  silver  salt,  both  of  which  are  anhydrous,  whilst 
the  barium  salt  contains  2  mols.  HjO.  The  ethylic  ether  crystallises 
in  long  white  silky  needles  melting  at  113 — 114°. 

Azo-orthophenoxy acetic  add,  06H4(O.CH2.COOH)2]Sr2. — The  prepara- 
tion is  similar  to  that  of  the  azoxy-acid,  excepting  that  more  sodium- 
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amalgam  has  to  be  employed.  The  acid  can  generally  he  obtained  in 
a  pure  state  by  three  or  four  recrjstallisations  from  dilute  alcohol, 
but  it  cannot  be  separated  from  the  azoxv-acid  by  means  of  its 
ethylate,  as  the  latter  is  very  difficult  to  obtain  in  a  pure  state ;  the 
two  acids  may,  however,  be  approximately  separated  by  means  of 
their  silver  salts,  that  of  the  azo-acid  being  precipitated  from  a  hot 
aqueous  solution,  whilst  the  silver  salt  of  the  azoxy-acid  only  falls  out 
on  cooling.  Tlie  azo-acid  crystallises  with  2  mols.  HoO  in  beautiful 
silky  orange  needles  melting  at  162°.  It  is  soluble  in  -water,  alcohol, 
ether,  alkalis,  and  strong  acids.  The  salts  are  of  a  bright  yellow  or 
red  colour ;  the  potassium,  sodium,  and  silver  salts  each  crystallise 
with  3  mols.  H.O,  the  barium  salt  with  2H.0,  and  the  calcium  salt 
with  8H,0.     The  diethylate  melts  at  110—1 11°. 

Hijdrazo-ortliophenoxijacetic  acid,  (NH.C6HjO.CH2.COOH)..,  is  pre- 
pared by  saturating  a  solution  of  azo-orthophenoxy acetic  acid  with 
sulphuretted  hydrogen,  and  allowing  the  mixture  to  remain  for  some 
time  in  a  closed  flask ;  the  ammonium  salt  of  the  hydrazo-acid  then 
separates  out  mixed  with  sulphur,  and  is  purified  by  recrystallisation 
fi'om  alcohol.  The  ammonium  salt  is  only  partially  converted  into 
the  free  acid  by  acidulation  with  acetic  acid,  an  acid  salt  being  the 
chief  product.  The  potassium  salt  crystallises  with  3  mols.  H2O ;  on 
drying  in  contact  with  air,  it  partially  passes  into  the  potassium  salt 
of  the  azo-acid,  acquiring  thereby  a  vermillion  colour.  Mineral  acids, 
on  the  other  hand,  precipitate  the  azoxy-acid  from  the  aqueous  solu- 
tions of  salts  of  the  hydrazo-acid. 

Orthamidophenoxyacetic  acid,  NH2.C6H4O.CH2.COOH.— The  acid 
itself  is  as  yet  unknown,  for  it  decomposes  into  1  mol.  H^O  and  a 
body  which,  from  its  mode  of  formation,  may  be  termed  orthamido- 
])henoxyacetic  anhydride,  CeH7N02.  This  substance  is  obtained  as  a 
bye-product  in  the  preparation  of  azo-orthophenoxyacetic  acid.  The 
filtrate  from  the  sodium  salt  of  this  acid,  which  separates  after  the 
reduction  is  complete  as  described  above,  is  acidulated  with  hydro- 
chloric acid  and  evaporated  to  dryness,  the  residue  then  consists  of 
sodium  chloride  together  with  the  azo-acid  and  the  amido-anhydride. 
The  amido-anhydride  is  extracted  by  absolute  alcohol,  and  is  separated 
from  the  azo-acid  by  crystallisation  from  ^vater,  and  afterwards  from 
dilate  alcohol.  The  anhydride  crystalli.ses  in  short  white  prisms 
melting  at  1G6 — 167°.  It  is  also  formed  when  orthonitrophenyoxy- 
acetic  acid  is  reduced  with  iron  filings  and  acetic  acid.  It  was  not 
found  possible  to  convert  the  anhydride  into  monochlororthamido- 
phenoxyacetic  acid  by  continued  boiling  with  hydrochloric  acid  ;  this 
compound,  ChHeClNO.,  is  however  formed,  and  crystallises  out  when 
an  aqueous  solution  of  orthonitrophenoxyacetic  acid  is  reduced  with 
stannous  chloride  ;  it  is  purified  by  repeated  crystallisation  from 
water,  and  Ivas  a  melting  point  of  196 — 197°.  Several  salts  of  the 
two  acids  from  which  these  anhydrides  are  respectively  derived  are 
then  described. 

The  author  points  out  that  the  substance  previously  obtained  by 
Fritzsche,  and  melting  at  143 — 1-44°,^  mfiy  possibly  consist  of  1  mol. 
of  orthamidophenoxyacetic  anhydride,  and  1  mol.  of  monochlorortho- 
araidophenoxyacetic  anhydrid«  (CbUtNO^  +  CsHeClNOj).  and  that  if 
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this  be  the  case  it  is  not  improbable  that  pairs  of  molecules  of  one  and 
the  same  anhydride  may  be  similarly  linked  together,  thiis:  (CjHvNO.).. 
and  (CsHeClXO-,).,.  Owiug  to  the  instability  of  these  compounds  it 
was  not  found  possible  to  test  this  hypothesis  by  means  of  vapour- 
density  determinations.  Assuming,  however,  this  proposition  to  be 
true,  the  so-called  "inner  anhydrides"  can  be  readily  derived  from 
the  hydrazo-compounds,  a  step  which  is  apparently  justified  on  the 
one  hand  by  the  intermediate  position  which  they  occupy  between 
the  hvdrazo-  and  the  amido-com pounds,  and  on  the  other  by  the 
instability  which  the  hydrazo-compounds  exhibit.  P.  F.  F. 

Constitution  of  Dibromanisic  Acid.  By  L.  Balbiano  {Gazzetta, 
14,  9 — 12). — From  the  results  obtained  by  the  destructive  distillation 
of  calcium  dibromanisate  and  of  a  mixture  of  sodium  dibromanisate 
with  lime  (Abstr.,  1883.  1125),  the  author  inferred  that  the  bromine- 
atom  occiipied  the  ortho-position  relatively  to  the  methyl-group  or 
to  the  carboxyl-group.  A  study  of  the  action  of  nitric  acid  on 
dibromanisic  acid  has  now  enabled  him  to  definitely  determine  the 
constitution  of  the  latter. 

On  adding  dibromanisic  acid  (5  grams)  to  nitric  acid  of  sp.  gr.  1'52 
(35  to  40  grams),  at  a  temperature  of  30°  to  40",  it  dissolves  with 
effervescence,  due  to  evolution  of  carbonic  anhydride,  and  the  solution 
becomes  red  ;  on  pouring  this  into  a  large  quantity  of  water,  a  white 
crystalline  substance  is  precipitated  about  equal  in  weight  to  the 
dibromanisic  acid  originally  employed.  The  product  when  purified  by 
crystallisation  from  a  mixture  of  ether  and  alcohol  melts  at  122 — 123°, 
and  has  all  the  properties  of  the  auiso'il  derivative  obtained  by 
Koerner  (Gazzetfa,  4,  390)  from  Brunck's  dibromonitrophenol,  and 
which  has  the  constitution  [OMe  :  Br  :  NOj  :  Br  =  1  :  2  :  4  :  6].  In 
order  to  remove  all  doubt  as  to  its  identity,  it  was  converted  into 
nitrodibromaniline  by  the  action  of  alcoholic  ammonia  at  180°  ;  the 
pi'oduct  melted  at  202°  to  203",  and  agreed  in  all  its  properties  with 
Koerner's  derivative  [NH.  ■  Br  :  NO-,  :  Br  =  1  :  2  :  4  :  6]  (Gazzetta,  4, 
369,  et  seq.).  From  these  results  it  is  certain  that  the  dibromanisic 
acid,  C6Br2(OMe).COOH,  has  the  constitution  [OMe  :  Br  :  COOH  :  Br 
=  1:2:4:  6],  and  it  follows  also  that  the  dibromhydroxybenzoic 
acid  mentioned  in  the  former  paper  (loc.  cit.)  has  a  similar  constitu- 
tion. C.   E.   Gr. 

Substituted  Aromatic  ,'3-Lactones  and  Derivatives  of  Cinna- 
mic  Acid.  By  A.  Basler  (Ber.,  17,  1404 — 1503). — This  paper  forms 
a  continuation  of  the  author's  previous  communication  on  this  subject 
(this  vol.,  603). 

When  ammonia  in  excess  is  allowed  to  act  on  paranitrophenyl-^- 
bromopropionic  acid  or  its  lactone  in  the  presence  of  water,  paratiifro- 
plieiujl-ft-alaniiie,  C9Hi,iXo04,  is  formed.  This  body  crystallises  in 
small  white  scales  or  prisms  which  melt  at  166 — 167°.  It  is  very 
sparingly  soluble  in  the  usual  solvents  in  the  cold,  more  easily  in 
l)oiling  alcohol  and  water,  and  in  glacial  acetic  acid.  It  dissolves  in 
a  hot  solution  of  sodium  carbonate,  but  crystallises  out  unchanged  on 
cooling.     A  hot  aqueous  solution  dissolves  mercuric  oxide  yielding 
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long  colourless  needles,  from  which  the  alanine  is  regenerated  by 
acids.  When  diazotised,  it  yields  nitrophenyllactic  acid.  It  does  not 
form  metallic  salts,  but  yields  a  hydrochloride  crystallising  in  small 
needles,  and  a  hydrobromide  forming  colourless  plates  or  cubes  melt- 
ing at  132 — 13o°  ;  both  these  salts  are  decomposed  by  water.  Acids 
and  alkalis  decompose  it  into  ammonia  and  paranitrophenyllactic 
acid  :  but  if  dissolved  in  concentrated  sulphuric  acid,  it  yields  a  body 
crystallising  in  white  needles  which  melt  at  ISC.  When  heated  with 
acetic  anhydride,  it  yields  a  monacetyl-derivative,  which  crystallises 
in  small  colourless  scales,  fuses  at  140 — 150°;  and  is  soluble  in  alcohol, 
ether,  and  glacial  acetic  acid,  but  insoluble  in  a  solution  of  sodium 
carbonate. 

When  paranitrophenyl-^-bromopropionic  acid  is  acted  on  by  aniline 
in  the  cold,  an  aniline  salt  of  the  acid  is  obtained,  from  which  the 
acid  is  regenerated  by  acetic  or  other  acid.  When  aniline  is  used  in 
large  excess,  and  the  mixture  is  digested  at  100°,  paranitrophcnijl-ff- 
aniiidnpropicmic  acid,  N02.CgH4.CH(NHo).CH..COOH,  is  obtained. 
It  is  also  tbi'med  when  the  aniline  salt  described  above  is  dissolved  in 
an  alkali.  It  crystallises  in  yellow  prisms  which  melt  at  120 — ^122°, 
and  are  soluble  in  alcohol  and  benzene,  sparingly  so  in  boiling  water 
or  acetic  acid.  It  forms  yellow  metallic  salt.s — of  which  the  ammo- 
nium salt  is  the  most  characteristic  and  crystallises  in  yellow  silky 
needles  melting  at  150 — 156° — whilst  with  mineral  acids  it  yields 
cry.stalli sable  salts  which  are  decomposed  by  water.  By  etherifying 
the  yellow  acid,  the  same  ethyl  salt  is  obtained  as  is  formed  by  the 
action  of  aniline  on  the  ether  of  the  bromiuated  acid  ;  it  crystallises 
in  cubes  which  are  sparingly  soluble  in  the  usual  solvents.  It  forms 
no  salts  with  acids.  With  paranitrophenyl-/3-propiolactone,  aniline 
yields  paranitrophenyl-/3-lactanilide  which  melts  at  176 — 178°,  and  in 
its  general  characteristics  very  much  resembles  the  /3-alanine  described 
above. 

Taking  all  these  data  into  consideration,  the  author  believes  this 
f?-alanine  to  be  paranitrophenyl-/3-lactamide, 

XO..C6H4.CH(OH).CHj.CONH2, 

and  the  fS-filf^tiine  described  by  Einhorn  (this  vol.,  304)  to  be  the  cor- 
responding ortho-compound,  and  not,  as  that  investigator  supposed, 
Jin  internal  anhydride.  The  author  believes  that  its  formation  from 
the  brominated.  acid  is  probably  preceded  by  that  of  the  lactoiK!. 

L.  T.  T. 
New  Mode  of  Formation  of  the  Coumarins ;  Synthesis  of 
Daphnetin.  iiy  Jl.  v.  Pkciimanx  (Her.,  17,  'J2'J— i>;j6).— The  only 
known  method  of  preparing  the  coumarins  synthetically  is  to  apply 
Perkin's  reaction  t«  the  hydroxyaldehydes ;  this  method  has  been 
successfully  employed  Vjy  Perkin,  Tiemann,  and  Kauffmann,  but  the 
preparation  of  the  hydroxyaldehydes  often  oHeis  very  great  difficulties. 
The  synthesis  of  those  compounds  is  of  special  interest,  as  probably 
very  many  vegetable  products  belong  to  this  class — among  others, 
ivscnletin  and  daphnetin.  By  allowing  concentrated  sulphuric  acid, 
zinc  chhiride,  or  other  similar  dehydrating  agents  to  act  at  high  tem- 
peratures on  a  mixture  of  a  phenol  and  malic  acid,  water  and  carbonic 
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oxide  are  eliminated,  and  a  coumarin  is  formed  more  or  less  easily 
according  to  the  nature  of  the  phenol  employed.  Thus  in  the  case  of 
coumarin, 

CeHa.OH  +  C00H.CH2.CH(0H).C00H  =  C6Hi<^9~>CO   + 

3H,.0  +  CO. 

This  reaction  really  takes  place  in  three  stages  : — (1.)  The  conversion 
of  the  malic  acid,  into  the  hypothetical  half-aldehyde  of  malonic  acid 
and  formic  acid,  which  is  decomposed  into  water  and  carbon  mon- 
oxide, COOH.CH(OH).CHo.COOH  =  CH,02  +  CHO.CH,.COOH. 
This  reaction  resembles  the  conversion  of  lactic  acid  into  formic  acid 
and  acetaldehyde,  and  is  proved  by  the  formation  of  a  condensation- 
product,  CeHiOi,  of  the  half-aldehyde  of  malonic  acid  (see  p.  1124). 
(2.)  The  union  of  the  nascent  aldehyde  with  the  phenol  to  form 
an  ortho-hydi'oxyphenyl-lactic  acid,  CJI,.OR  +  CHO.CHo.COOH 
=  OH.C6H4.CH(bH).CH2.COOH.       (3.)  The  elimination  of  2  mols. 

of  water,  OH.C6H4.CH(OH).CH2.COOH  =  C6H,<~  ^">C0  +  2H2O. 

The  second  stage  quite  corresponds  with  the  method  of  v.  Pechmann 
and  C.  Duisberg  (this  vol.,  G6)  for  the  preparation  of  coumarins,  and 
the  author  considers  these  two  methods  of  synthesis  as  sufficient 
proof  against  the  objections  of  Wittenberg  and  of  JVlichael  (this  vol., 
7o6).  This  reaction  also  explains  Schmid's  synthesis  of  methyl- 
umbelliferone,  and  is  capable  of  great  extension,  since  other  hydroxy- 
acids  of  the  fatty  series  may  be  employed,  and  the  phenols  may  be 
replaced  by  aromatic  amido-compounds. 

Thus  far,  the  actions  of  phenol,  resorcinol,  and  pyrogallol  on  malic 
acid  have  been  examined.  Phenol  acts  with  difficulty,  formiug 
coumarin  in  small  quantity  ;  the  other  two  yield  umbelliferone  and 
daphnetin  respectively. 

UmhelUferone,  OH.CoH3<~9~>CO  [OH  :  0  :  CH  =  1  :  3  :  4]. 

— Resorcinol  and  malic  acid  in  molecular  proportion  are  heated  with 
twice  their  weight  of  strong   sulphuric  acid,  then   poured  into  iced 
water,  and  after  a  time  the  crystalline  mass  is  collected  and  recrys- 
tallised. 
Dapiinetln, 

(0H)AH2<~?~>C0  [OH  :  OH  :  0  :  CH  =  [1  :  2  :  3  :  4]. 

— The  preparation  is  carried  out  as  in  the  preceding  case  ;  it  gives  all 
tlie  reactions  of  natural  daphnetin,  whose  constitution  was  first  made 
out  by  Stiinkel,  but  he  failed  to  prove  the  presence  of  more  than  one 
hydroxyl-group,  that  is,  he  could  only  prepare  a  monacetyl-derivative 
and  a  monobenzoyl-derivative.  The  author  has,  however,  prepared 
diacetyldaplinetin  from  both  natural  and  artificial  daphnetin  ;  it  melts 
at  129;  and  also  dihenzotjldaphnetin  which  crystallises  in  needles  and 
melts  at  152°.  H.   B. 

/3-Lactone  of  Metanitrophenyl-lactic  Acid.  By  G.  Pkacsnitz 
(Ber.,   17,  595 — 599). — The  starting  point  in  the  preparation  of  this 
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compound  was  metanitrocinnamic  acid,  prepared  from  metanifcrobenz- 
aldehyde  by  Perkins  reaction ;  this  acid  was  next  heated  at  100"  in 
sealed  tubes  with  glacial  acetic  acid,  saturated  with  hydrobromic  acid. 
In  this  way  inetitnitrophenylbroniopropioiiic  acid  is  prepared,  which  is 
sparingly  soluble  in  boiling  toluene  and  light  petroleum,  more  easily 
in  benzene,  and  A-ery  soluble  in  glacial  acetic  acid,  chloroform,  ether, 
and  absolute  alcohol.  When  boiled  with  water,  it  yields  vietanitro- 
stijroleiie,  nitrocinaamic  and  nitrophenyJ-ladic  acids,  these  compounds 
are  also  formed  by  boiling  it  with  solution  of  sodium  carbouate  suffi- 
cient for  neutralisation  ;  when  treated  with  an  excess  of  caustic  alkali 
vietanitrocinnamic  acid  is  obtained. 

Clio 
ft-Lactone  of  vietanitwphenyUlactic  acid,  NOj.CgHj.CH-sC^   .^_j^CO, 

is  obtained  by  neutralising  the  above  acid  carefully  with  a  solution  of 
sodium  carbonate  in  the  cold,  and  allowing  the  solution  to  remain  some 
hours,  when  a  crystalline  mass  separates  out  which,  after  solution 
in  benzene  and  precipitation  with  light  petroleum,  is  obtained  in 
small  white  crystals  melting  at  9S";  when  heated  above  its  melting 
point,  it  is  resolved  into  carlionic  anhydride  and  nitrostyrolene. 

Metonitrost ijrolene ,  ChHt.NO..,  is  best  obtained  by  boiling  the  nitro- 
bromopropionic  acid  with  sodium  carbonate,  when  it  passes  over  with 
the  steam  ;  it  may  be  extracted  from  the  distillate  by  ether.  On 
evaporation,  the  ethereal  solution  leaves  an  oil  which  solidifies  at 
—  lo"".  It  is  easdy  soluble  in  ether,  alcohol,  light  petroleum,  chloro- 
form, and  glacial  acetic  acid. 

Metanitrostijrulcne  dibromide^  NOo.CeHi.CHBr.CHoBr,  is  obtained 
by  adding  bromine  to  a  solution  of  nitrostyrolene  in  glacial  acetic 
acid ;  it  crystallises  from  alcohol  in  well-formed  crystals  melting  at 
78—79°. 

Meta>iitrophemjI-(3-lactic  acid,  NO.,.C6H4.CH(OH).CHo.COOH,  is 
formed,  together  with  nitrocinnaraic  acid  and  nitrostyrolene,  as  de- 
scribed above.  It  is  separated  fi-om  the  nitrocinnamic  acid  by  its 
solubility  in  water,  the  mother-liquors  from  tins  acid  yielding  the 
phenyl-lactic  acid  on  extraction  with  ether,  Nitrophenyl-lactic  acid 
crystallises  from  water  in  white  lustrous  leaflets  which  melt  at  105°. 
When  it  is  heated  at  140'  in  sealed  tubes  with  glacial  acetic  acid, 
which  has  been  satunited  with  hydrobromic  acid,  nitrophenylbromo- 
propiunic  acid  is  repioduced.  P.  P.  }i. 

Hydroxyphenylacetic  Acids.  By  H.  Salkowski  (Ber.,  17,  504 — 
51U). — In  the  preparation  of  these  compounds,  the  autlmr  first  obtains 
the  three  isomeric  nitrobenzyl  cyanides  by  nitrating  benzyl  cyanide 
and  separating  these  l)y  systematic  crystallisation  from  glacial  acetic 
acid.  Besides  the  para-,  ortho-,  aud  meta-nitrobenzyl  cyanides,  a 
fourth  body  is  formed,  identical  with  that  described  by  Perkiu  (Trans., 
1883,  112),  but  which  is  not  the  ortho-derivative  as  was  supposed  by 
Perk in. 

Farahydroxyhenzyl  cyanide,  OH.CsHi.CHj.CN,  is  obtained  by  treat- 
ing an  acid  solution  of  the  amido-derivative  with  sodium  nitrite ; 
it  crystallises  from  hot  aqueous  solutions  in  large  shining  tables,  whicli 
melt  at  09 — 70°.      Its  aqueous  solution  yields  a  violet  coloration  with 
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ferric  chloride.  On  saponification  with  hydrochloric  acid,  it  yields 
jiarahydroxyphenylacetic  acid.,  melting  at  148^.  The  cyanide,  when 
heated  with  potassium  hydroxide  and  methyl  iodide,  yields  a  methyl 
ether,  which,  by  saponification  with  hydrochloric  acid,  is  converted 
into  paramethoxyphenylacetic  acid,  an  acid  homologous  with  anisic 
acid. 

Mefanitrohenyzl  cyanide  forms  large  well-defined  monoclinic  crystals 
melting  at  61°.  The  author  finds  that  the  corresponding  phenylacetic 
acid  melts  at  120°,  somewhat  higher  than  the  melting  point  given  by 
Gabriel  and  Borgmaun  (Abstr.,  1S83,  1121).  Metamidohenzyl  cyanide 
is  an  oily  liquid,  which  was  converted,  into  the  hydroxy-derivative,  a 
substance  easily  soluble  in  alcohol,  ether,  and  water, and  crystallising  on 
slow  evaporation  of  its  aqueous  solution  in  rhombic  tables  melting  at 
52 — 58°.  Metahydroxy phenylacetic  acid  was  obtained  by  saponification 
of  the  cyanide,  it  crystallises  from  hot  benzene  or  light  petroleum  in 
slender  needles,  which  melt  at  129°.  Ferric  chloride  gives  with  its 
aqueous  solutions  at  first  a  violet  coloration,  but  it  rapidly  fades. 

Orthonitrohenzyl  cyanide  crystallises  in  large  well-defined  rhombic 
prisms  melting  at  8-4°  ;  it  yields  the  nitrophenylacetic  acid  melting 
at  141°  (Bedson,  Trans.,  1880,  90).  The  author  has  not  succeeded  in 
isolating  in  a  state  of  purity  the  corresponding  amidobenzyl  cyanide, 
the  crude  amido-derivative  treated  with  sodium  nitrite,  &c.,  does  not 
yield  an  hydroxy-derivative,  but  a  compound  crystallising  in  slender 
colom-less  needles,  melting  at  139",  and  apparently  of  the  composition 
CfeHeNoO.  This,  when  heated  with  hydrochloric  acid,  does  not  yield 
hydroxyphenylacetic  acid,  but  a  compound,  CiiHuNsOi,  melting  at 
254°.  P.  P.  iB. 

Condensation -products  from  Phthalic  Anhydride.  By  S. 
Gabriel  (Ber.,  17,  1389 — 1396). — The  author  has  previously  shown 
(Abstr.,  1881,  733)  that  by  heating  phthalic  anhydride  with  ethyl 
acetate  and  sodium  acetate  there  was  obtained  orthotribenzoylene 
benzene  and  a  crystalline  substance,  to  which  he  provisionally  assigned 
the  formula  CioHgOo.  This  formula  should  be  doubled.  On  nitration, 
the  substance  yields  a  nitro-dei'ivative,  C24Hu(N03)2,  crystallising  in 
groups  of  slender  needles,  melting  at  over  280°,  soluble  in  boiling  nitro- 
benzene, sparingly  soluble  in  boiling  glacial  acetic  acid.  By  heating 
it  with  hydriodic  acid  and  phosphorus  for  three  hours  at  170 — 175°, 
it  is  converted  into  a  new  hydrocarbon,  phthalacene,  CjiHis,  ethyl 
iodide,  and  carbonic  anhydride.  Fhthalacene  forms  long  colourless 
crystals,  and  melts  at  173°.  Its  derivatives  are  described  in  the 
Abstract,  p.  1189.  From  these  results,  it  seemed  highly  probable  that 
the  compound,  C-jiHisOi,  was  the  ethyl  salt  of  an  acid,  C>iHii0..C00H, 
phthalaconecarboxylic  acid,  and  further  investigation  has  completely 
confirmed  this  view. 

By  heating  the  compound,  CoiHifiOj,  with  concentrated  sulphuric 
acid  for  half  an  hour,  and  pouring  the  blood-red  liquid  into  water, 
a  citron-j'ellow  precipitate  is  obtained,  which  may  be  purified  by 
crystallisation,  first  from  boiling  alcohol,  then  from  boiling  glacial 
acetic  acid,  and  again  several  times  from  boiling  alcohol ;  on  mixing 
the    hot    alcoholic    solution    with    hot    alcoholic    potash,    potassium 
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2'>Jithalaconecarhoxylnte,  C21H11O2.COOK  +  H..0,  soparates  in  slender 
yellow  needles.  The  sodium  salt,  CoiHuOo.COO^sa  +  11-0,  crystal- 
lises in  slender  golden-yellow  needles. 

Fhthalarnnecnrh(xrylic  acid.,  C2iHii02.COOH,  obtained  by  decompos- 
ing the  alkali  salts  with  hydrochloric  acid,  crystallises  in  yellow 
microscopic  needles,  melts  at  280 — 28ro°,  is  moderately  soluble  in  hot 
alcohol,  less  soluble  in  hot  glacial  acetic  aeid. 

Ethyl  hydrophthalaconecarhiwyJafe,  C2iHi3(OH)o.COOEt,  prepared  by 
the  action  of  zinc-dust  on  a  solution  of  ethyl  phthalaconecarboxylate 
in  boiling  glacial  acetic  acid,  forms  a  very  pale-yellow  crystalline 
powder,  which  melts  at  211 — 213^^.  When  heated  with  potash,  it 
is  converted  into  a  dark  resin,  which  on  digestion  with  hot  water, 
gives  an  indigo-blue  solntion,  whilst  yellow  crystals  remain  undis- 
solved. 

Hyflrophfhalaconecarhoxyh'c  acid,  C2iHi3(OH)2.COOH,  obtained  by 
the  action  of  zinc  in  alkaline  solution  of  phtlialaconecarboxylic  acid, 
crystallises  in  colourless  microscopic  needles,  and  melts  at  over  280". 
It  was  not  obtained  in  a  state  of  purity. 

Ethyl  dioximidophthnlaceiiecarhnxylate,  C2iHi.(NOH)2.COOEt,  pre- 
pared by  the  action  of  hydroxylaniine  hydrochloride  on  ethyl  phthala- 
conecarboxylate, crystallises  in  vellow  needles,  and  melts  at  263 — 
264°. 

Dioximidophthalacenecarboxylic  acid,  C2iHi,(NOH)2.COOH,  forms 
brownish-yellow  needles,  melts  with  decomposition  at  271 — 273°,  is 
readily  soluble  in  alcohol,  sparingly  soluble  in  glacial  acetic  acid. 

On  repeating  his  experiments  with  phthalic  anhydride  and  ethyl 
malonate,  the  author  has  not  been  able  to  obtain  again  the  substance 
crystallising  in  needles  melting  at  217 — 2195°.  A.  J.  G. 

a-Hydroxyphthalic  Acid.  By  O.  Miller  (Ber.,  17,  552).— The 
author  claims  j)riority  in  the  discovery  of  the  acid  described  by 
Jacobsen  as  S-hydroxyorthophthalic  acid  (Abstr.,  1883,  1224),  which 
had  been  already  obtained  by  him  and  described  with  other  derivatives 
of  phthalic  acid  (Abstr.,  1882,  404).  P.  P.  B. 

Derivatives  of  the  Ethereal  Salts  of  Acetophenoneacetoacetic 
Acid.  By  C.  Paal  (Ber.,  17,  DKi— 918).— (Comp.  this  vol.,  598  and 
746.)  By  the  action  of  dilute  hydrochloric  acid  on  ethyl  aceto- 
phenoneacetoacetate,  Weltner  (this  vol.,  746)  obtained  a  body  having 
the  same  composition  as  acetophenoneacetone,  bnt  it  differs  essentially 
from  acetophenoneacetone,  as  described  by  the  author.  By  the  aetioTi 
of  excess  of  phenylhydrazine,  it  yields  a  crystalline  mass  which, 
after  purification  by  crystallisation  from  benzene  and  alcohol,  melts  at 
154 — 155°,  and  has  the  composition  CnHiGN2 : — 

CuUnO^  +  CcHeNj  =  CnH.eNa  -f-  2H2O. 

When  acetophenoneacetone  is  heated  with  dehydrating  agents,  snch 
as  acetic  anhydride,  then  neutralised  with  potash  and  distilled  with 
steam,  it  yields  a  crystalline  body,  CnHioO,  insoluble  in  water  and 
alkalis;  this  melts  at  41 — 42  ,  and  boils  at  235 — 240'.  Its  constitu- 
tion  is  not  determined.      It    does  not  form   additive-products   with 
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bromine,  and  on  oxidation  it  yields  benzoic  acid.  Another  body, 
isomeric  with  the  preceding,  is  formed  at  the  same  time,  it  is  less 
volatile  and  cannot  be  distilled  witliout  decomposition,  it  melts  at 
82 — 83°,  combines  directly  with  bromine,  and  is  converted  into  the 
above-described  body,  CnHieNo,  by  the  action  of  phenylhydrazine. 

The  formation  of  the  acid,  CisHinOa,  has  been  previously  described. 
When  treated  with  potassium  permanganate,  it  3-ields  benzoic,  acetic, 
and  carbonic  acids ;  hydriodic  acid  and  phosphorus  convert  it  into  a 
hydrocarbon,  probably  CuHu.  The  pota.'ssium  salt  of  the  acid  crys- 
tallises from  alcohol  anhydrous,  and  fi-om  water,  with  water  of  crystal- 
lisation ;  the  ammonium  salt  is  anhydrous,  and  scarcely  soluble  in 
aqueous  ammonia.  Hycb'ochloric  acid  passed  into  the  alcoholic  solu- 
tion of  the  acid  gives  rise  to  the  formation  of  an  oil,  CioHgOsEt.  The 
author,  in  continuing  the  work,  hopes  to  show  some  connection 
between  these  compounds  and  naphthalene.  H.  B. 

Acetylisation  of  Gallic  Acid  and  Tannin.  By  C.  Bottinger 
(Ber.,  17,  15u3 — 1507). — When  hyclrated  gallic  acid  is  gently  warmed 
with  excess  of  acetic  anhydride,  it  yields  triacetogallic  acid,  but  if 
the  gallic  acid  is  first  dehydrated,  the  triaceto-compound  is  mixed 
with  a  pentacetyl-co inpoujid  melting  at  151°,  and  somewhat  resem- 
bling peniacetotannic  acid  in  properties.  Crystallised  tannic  acid, 
when  treated  with  culd  acetic  anhj-dride.  yields  lyentacetotannic  acid. 

The  author  has  investigated  the  action  of  acetic  anhydride  on  the 
aqueous  extracts  of  divi-divi,  aJgarrobllla,  valonia,  and  nutgall.  The 
principal  constituent  of  the  acetyl-derivatives  appeared  in  each  case 
to  be  a  substance  of  the  composition  of  triacetogalHc  acid,  but 
isomeric  and  not  identical  with  this  latter.  L.   T.   T. 

Digallic  Acid.  By  C.  Bottixger  {Ber.,  17,  1475— 1479).— The 
author  finds  that  the  derivatives  of  gallic  acid  previously  described 
by  him  (this  vol.,  55)  do  not  contain  the  pyruvic  nucleus,  and  that 
the  pyi'uvic  acid  used  in  the  reaction  may  be  replaced  by  glyoxylic 
acid  without  change  of  products.  If,  however,  it  is  replaced  by 
acetic  acid,  the  gallic  acid  undergoes  scarcely  any  change  (only  a 
trace  of  rufigallic  acid  being  formed),  whereas  if  no  foreign  acid  be 
employed,  tlie  whole  of  the  gallic  acid  will  be  converted  into  rufigallic 
acid. 

Gallic  acid  or  ether  is  moistened  with  pyruvic  or  glyoxylic  acid, 
concentrated  sulphuric  acid  added,  and  the  whole  heated  for  half  an 
hour  in  the  water-oven.  A  substance  is  thus  formed  which  is  easily 
soluble  in  water,  and  somewhat  resembles  in  properties  the  body 
described  by  Schitf  (this  Journal,  1874,  267).  If  the  heating  with 
sulphuric  acid  is  continued  for  several  hom"s,  a  substance  is  obtained 
which  is  insoluble  in  water,  but  soluble  in  acetic  anhydride  with 
f(jrmation  of  an  acetyl-derivative.  The  soluble  substance  is  very 
hygroscopic,  has  a  strong  odour,  and  melts  below  100°,  giving  off 
water,  but  undergoing  little  further  change  until  about  148°,  when  it 
is  converted  into  an  insoluble  substance.  Its  formula  is  CuHuOn, 
but  when  dried  at  a  little  above  100°,  it  loses  2  mols.  HvO,  but  at  the 
same  time  is  slightly  decomposed.       The  dried   body,  when  digested 
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with  acetic  anhydride  at  100°,  yields  a  pentacefyl-derivativc  of  tlie 
formula  C14H5XC5O9,  so  that  the  acid  must  be  CuHupOg  +  2H;.0.  The 
author  calls  the  substance  JigaJlio  acid,  and  believes  the  insoluble 
substance  to  be  its  anhydride.  Digallic  acid  is  isomeric  but  probably 
not  identical  with  tannin,  L.  T.  T. 

Moriu.  Part  I.  By  R.  Bknedikt  and  K.  Hx7.vn\ {Monafsh .  Chem., 
5,  IG.") — 17t')--A  short  notice  of  these  results  has  already  appeared 
(this  vol.,  816).  The  dyeing  properties  of  fustic  {Monis  ttudoria) 
are  usually  attributed  to  the  presence  of  two  substances,  moriu  and 
maclurin.  This  would  a])pear,  however,  to  be  in  part  erroneous,  as 
from  many  of  the  commercial  exti-acts  not  even  a  trace  of  these  sub- 
stances can  be  obtained,  although  yieldiiag  good  results  in  dyeing. 
Expei-iments  of  Klaye  show  that  maclmln  is  not  a  dye,  as  it  only 
gives  a  very  pale  dirty  yellowish-brown  colour  on  goods  mordanted 
with  alumina ;  pure  morin,  on  the  contrary,  gives  intense  pure 
yellows. 

Moriu  is  best  prepared  as  follows  : — 20  kilos,  of  fustic  extract  of 
20°  Baume  is  well  mixed  with  an  equal  volume  of  water  and  a  little 
hydrochloric  acid,  the  clear  liquid  decanted,  and  the  residue  repeat- 
edly treated  with  acidulated  water  in  similar  manner,  until  the 
washings  are  no  longer  yellow.  The  residue  is  then  pressed,  pow- 
dered, and  air-dried.  The  crude  morin  so  obtained  is  dissolved  in 
alcohol  by  aid  of  heat,  and  one-tenth  of  the  volume  of  hot  water  added  ; 
on  cooling,  pui-e  morin  separates.  The  filtrate  is  again  heated  to 
boiling  and  a  small  quantity  of  hot  water  added,  when  more  morin 
separates.  This  is  repeated  on  the  filtrate  until  the  last  addition  of 
hot  water  causes  no  separation.  The  various  crystallisations  are 
then  mixed  together  and  recrystallised  in  a  similar  manner. 

By  fusing  morin  with  potash,  HIasiwetz  and  Pfaundler  (/.  pr. 
Chem.,  94,  65)  obtained  phloroglucinol  alone,  and,  in  some  expe- 
riments, a  little  oxalic  acid.  The  authors  find  that  resorcinol  is  also 
formed  in  large  quantity. 

By  reducing  morin  with  sodium  amalgam,  phloroglucinol  is  ob- 
tained, and  also  an  acid  which  yields  resorcinol  on  distillation,  and 
therefore  must  stand  in  some  simple  relation  to  it.  According  to 
HIasiwetz  and  Pi'aundler  {Ivc.  cit.)  phloroglucinol  alone  is  formed. 
The  yield  of  phloroglucinol  obtained  by  the  authors  was  less  than 
one-ninth  of  that  required  on  the  theory  of  its  being  the  only  product. 
The  authors  have  failed  to  obtain  the  isomuriu  of  HIasiwetz  and 
Pfaundler;  they  can  at  present  assign  no  reason  for  their  want  of 
success. 

The  oxidation  of  morin  with  nitric  acid  yields  styphnic  acid  (trini- 
ti-oresorcinol),  according  to  Wagner  (/.  pr.  Chi"in.,  51,  82).  HIasiwetz 
and  Pfaundler  found  oxalic  acid  to  be  the  usual  product  of  the  action 
of  oxidising  agents  on  morin.  By  the  careful  oxidation  of  moriu  dis- 
solved in  glacial  acetic  acid  with  nitric  acid,  the  authors  have  obtained 
/3-re8orcylic  acid,  and  another  substance  separating,  on  addition  of 
baryta  to  the  reaction-pruduct,  as  a  voluminous  greyish-brown 
precipitate;  small  quantities  of  oxalic  acid  and  of  a  nilro-product 
were  also  observed. 
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From  a  consideration  of  all  the  analyses  yet  published,  the  authors 
arrive  at  the  conclusion  that  morin  is  best  represented  by  the  formula 
CisHgOg  for  the  dried  substance.     It  crystallises  with  1  mol.  HoO. 

From  the  foregoing  results,  it  follows  that  morin  must  have  a  con- 
stitution analogous  to  that  of  machirin,  as  they  are  both  resolved,  by- 
simple  reactions  into  phloroglucinol  and.  an  acid  of  the  formula 
CvHsOi  ;  protocatechuic  acid  iu  the  case  of  maclurin,  and  /3-resorcylic 
acid  in  that  of  morin.  A.  J.   G. 

Derivatives  of  Benzenesulphonic  Acid.  By  R.  Hubner 
{Aniialen,  223,  284 — 246). — The  ethereal  salts  of  benzenesulphonic 
acid  are  obtained  by  the  action  of  benzenesulphonic  chloride  on  dry 
sodium  niethylate,  ethylate,  &c.,  suspended  in  absolute  ether.  The 
ethylic  salt  which  has  been  previously  described  by  Schiller  and  Otto 
(Ber.,  9,  1638)  has  the  sp.  gr.  1-22  at  17°.  The  methyl  and  propyl 
salts  resemble  this  substance  in  their  properties.  Their  specific  gravities 
at  17°  are  1'272  and  1"1785  respectively.  Negative  results  were  ob- 
tained in  attempts  to  prepare  the  anhydride  of  benzenesulphonic  acid 
by  the  action  of  benzenesulphonic  chloride  on  benzenesiTlphonic  acid 
or  on  the  sodium,  ethyl,  or  silver  salt  of  the  acid.  W.   C.  W. 

Nitro-  and  Amido-triphenylphosphine  Oxide.  By  A.  Michaelis 
and  H.  v.  SoriEX  (Ber.,  17,  921 — 1'24). — Fuming  nitric  acid  dis- 
solves triphenylphosphine,  and  on  pouring  the  solution  into  water,  a 
mixture  of  triphenylphosphine  nitrate,  Ph3P(N03)2,  and  triphenyl- 
phosphine hydroxide,  Ph3P(OH)2,  is  deposited  as  an  oil  ;  on  exposure 
to  the  air,  it  is  entirely  converted  into  the  latter.  By  evaporating 
the  nitric  acid  solution  to  dryness,  the  nitrate  is  obtained  purer ;  but 
by  long  standing  over  slaked  lime  and  sulphuric  acid,  it  leaves  a 
basic  nitrate,  Ph3P(N03)(OH).  By  employing  a  mixture  of  nitric 
and  sulphuric  acids,  substitution  and  oxidation  take  place.  The 
hydroxide  is  best  prepared  by  treating  triphenylphosphine  first  with 
water  and  bromine,  then  with  caustic  soda;  when  heated,  it  loses 
water  and  leaves  the  oxide,  PI13PO,  boiling  above  360°.  When  the 
hydroxide  is  dis.solved  in  cold  nitric  and  sulphuric  acids  and  the 
solution  poured  into  water,  it  yields  a  precipitate  of  trinitrotriphenyl- 
pliosphine  oxiJe ;  it  melts  at  243°. 

Tria'inidotrip]ie7iylphosp)hine  oxii^e  is  obtained  by  reduction  of  the 
preceding  body  with  tin  and  hydrochloric  acid.  It  is  only  slightly 
soluble  in  cold  water,  melts  at  259°,  and  its  salts  are  very  soluble. 
Dissolved  in  acetic  anhvdride  and  precipitated  with  ether,  it  yields 
the  acetyl-derivative.(NHAc.C6H4\3PO  +  H.O,  melting  at  187-5°.  The 
benzoyl-derivative,  (NHBz.C6H4)3PO,  melts  at  180°.  Bromine  added 
to  the  solution  of  the  hydrochloride  produces  a  precipitate,  probably 
(]SrHo.C6HoBr2)3PO.  The  base  is  isomeric  with  SchifE's  anilide  of 
orthophosphoric  acid,  P0(NHPh)3.  H.  B. 

Synthesis  of  Indole-derivatives.  By  E.  Fischer  and  0.  Hess 
{Ber.,  17,  559 — 568). — One  of  the  authors  has  already  shown  (this 
vol.,  52)  that  methylphenylhydrazine  and  pyroracemic  acid  unite 
directly  to  form   an    acid,    which    when    treated   with   hydrochloric 
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acid,  is  resolved  into  ammonia,  and  an  acid,  Cu,HgXO...  The  farther 
investigation  of  this  compound  shows  that  it  is  related  to  indole,  into 
a  methylated  derivative  of  which  it  is  converted  by  heat,  and  there- 
fore the  authors  style  this  acid  methylindolecarhoxylic  acid. 

MethyUiidole,  C^iHgN,  obtained  by  heating  the  above  acid  at  205°,  is 
a  yellow  oil,  volatile  in  steam,  and  boils  at  239° ;  it  is  insoluble  in 
water,  btrt  easily  miscible  with  alcohol,  ether,  and  benzene.  In 
physical  and  chemical  properties,  it  exhibits  a  great  resemblance  to 
indole  ;  "with  pine  wood  moistened  with  hydrochloric  acid,  it  gives  a 
violet  coloration.  Methylindole  and  picric  acid  unite  to  form  apicrafe, 
C9H9lS,C6Hj(XO>)3.0H,  crystallising  from  ether  in  dark  red  prisms, 
melting  at  15U°. 

Methyl  pseud  i-^af  in,  C9H7NO0. — If  methylindole  is  treated  with  solu- 
tions of  sodic  hypobromite  or  hypochlorite,  a  halogen-derivative  is 
formed,  the  bromine  or  chlorine  of  which  is  easily  substituteel,  and 
when  the  compound  is  treated  with  alcoholic  soda  iiietliylpsei(di.->atin 
is  produced.  This  crystallises  from  water  in  beautiful  red  needles, 
melting  at  1:^4°  ;  its  properties  are  similar  to  those  of  Baeyer's  ethyl- 
pseudisatiu  (Ber.,  16,  2193)  ;  it  yields  an  indophenine  with  coal-tai- 
benzene  and  sulphuric  acid,  and  like  isatin  unites  directly  with  phenyl- 
hydrazine. 

Ethylphenylhydrazine  unites  directly  -with  pyroracemic  acid,  form- 
ing ethylphen^^lhydraziue-pyroracemic  acid,  which  when  heated  with 
hydrochloric  acid  yields  etJiylindolecarhoxylic  acid,  CuHiiN02,  crystal- 
lising in  colourless  needles  which  melt  at  183°.  Like  the  methyl-deri- 
vative, it  is  resolved  by  heat  into  carbonic  anhydride  and  ethylindule, 
CioHiiN,  a  liquid  boiling  8°  higher  than  methylindole,  to  which  it  has 
the  closest  resemblance.  Ethylindole  is  oxidised  by  sodic  hypo- 
chlorite, and  converted  into  ethylpseudisatin,  identical  with  that 
described  by  Baeyer  {loc.  cit.). 

Diphenylhydrazine  and  p\Toracemic  acid  unite  to  form  diphenyl- 
hydrazini'pyroracemic  acid,  NPhj.X  !  CMe.COOH,  which  crvstalli.ses 
from  hot  alcohol  in  white  needles,  melting  at  145° ;  when  heated  with 
hydrochloric  acid,  it  is  converted  into  plienylindolecarbuxylic  acid, 
crystallising  from  alcohol  in  white  needles,  melting  at  173 — 176°; 
this  when  lieated  at  2u0 — 210°  loses  carbonic  anhydride,  and  yields  a 
heavy  oil,  apparently  phenylindole.  P.  P.  B. 

New  Reaction  of  Benzidine.  By  P.  Jclids  (Monatsh.  Chem.,  5, 
193 — 194). — In  afjueous  solutions  of  benzidine,  potassium  dichromate 
produces  a  volummous  precipitate  of  interlaced  blue  needles  of  benzi- 
dine chromate,  Ci>HB(NH2)2,H2CrOi.  It  is  insoluble  in  the  ordinary 
solvents,  and  is  partially  decomposed  on  boiling  with  water ;  when 
boiled  with  dilute  ammonia,  it  is  converted  into  benzidine,  ammonium 
dichromate,  and  a  brownish  amorphous  substance,  containing  much 
chromium.  The  reaction  is  sensitive,  as  a  solution  containing  1  part 
of  benzidine  in  5000  parts  water  gives  a  distinct  precipitate  on  heat- 
ing. The  isomeric  diphenyleue  gives  a  similarly  delicate  reaction  with 
potassium  dichromate.  A.  J.   G. 
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The  Euxanthone  Group.  By  E.  Spiegler  (Monatsh.  Cliem.,  5, 
195—202  ;  and  Ber.,  17,  807— 810).— Diphenylene  ketone  when 
treated     with     hydroxylamine    hydrochloride     and     alcohol,     yields 

C  IT 

(Uphenyleneacetoxime,  <Cc^''tt^>C  !  NOH,  forming  pale  yellow  crystals, 

and  melting  at  192°.  All  attempts  to  convert  diphenylene  ketone 
oxide  and  euxanthone  into  the  corresponding  oximes,  either  by  treat- 
ment with  fi'ee  hydroxylamine  or  its  hydrochloride,  were  unavailing. 
These   negative  results  appear  to   throw  considerable  doubt  on  the 

accuracy  of  the  formulifi  0<^^g^>CO  and  0<c'h,(OH)>^'^' 
usually  assigned  to  these  bodies.  The  absence  of  the  ketone-group  is 
farther  confirmed  by  their  not  reacting  with  phenylhydrazine.  The 
author  considers  it  probable  that  they  may  be  lactones,  and  suggests 

the  formulae  Ce^i<C.n  xi  ^CO  for  diphenylene  ketone  oxide,,  and 

OH.C6H3<~^(Qjj^>CO 

for  euxanthone.  It  has  been  already  shown  that  a-  and  7-lactones 
do  not  react  with  hydroxylamine,  and  the  author  now  shows  that 

coumarine,  a  A-lactone,  C6H4<^pTT  prr  ^CO,  is  also  without  action. 

Paradioxybenzophenone,  treated  with  hydroxylamine  and  alcohol, 
readily  yields  the  corresponding  oxiiiie,  C(C6H4.0H)2  '.  NOH,  as  a 
yellow  oil,  crystallising  on  long  standing.  This  result  shows  that  the 
presence  of  other  oxygen-atoms  in  the  molecule  does  not  prevent  the 
ketone-group  reacting  with  hydrogen.  That  a  high  molecular  weight 
does  not  prevent  the  reaction  is  shown  by  the  formation  of  plienyl- 
oL-na'phtli j/lacetoxime,  by  the  action  of  phenyl-a-naphthyl  ketone  on 
hydroxylamine.    It  forms  a  yellow  oil  of  the  formula  Ci„H7.CPh  '.  XOH, 

A.  J.  G. 

Formation  of  Acridine.  By  C.  Graebe  {Ber.,  17,  1370—1371). 
— The  synthesis  of  acridine  from  diphenyl amine  leads  to  the  view 
that  its  constitution  is  analogous  to  that  of  anthracene,  and  not  to 
that  of  phenanthrene.  A  still  further  confirmation  of  this  assumption 
is  now  brought  forward  by  the  author,  who  shows  that  a  large  yield 
of  acridine  is  obtained  by  passing  orthotolylaniline  through  a  red-hot 
tube,  the  reaction  being  expressed  by  the  equation 

CaH,<™'^«^^  =  CsH,<  I  ~/CsH,  +  2H  . 

CH 

Benzylidene-aniline  does  not  yield  acridine  when  passed  through  a 
red-hot  tube,  whilst  it  should  do  so  if  acridine  had  a  constitution 
similar  to  that  of  phenanthrene.  Orthoditolylamine  yields  acridine, 
and  a  methylated  acridine.  Paratolylaniline  does  not  yield  acridine 
at  a  red  heat.  These  experiments  give  further  proof  that  the  nitrogen 
and  CH-group  are  in  the  ortho-position  in  both  benzene-groups,  the 
constitution  of  acridine  being  exjn-essed  by  the  formula 
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A.  J.  G. 

Butylacridine  and  Acridylbenzoic  Acid.  By  A.  Bkrntiisen 
and  J.  TiJAiiii;  (Hrr.,  17,  i:>nS—lo].->).—Bafij]acn'd;)ie,Cr.Tin'^,  was 
obtained  by  heating  a  mixture  of  valeric  acid  and  diphenylamine  witli 
zinc  chloride  for  2U  hours  at  201) — 220°.  It  forms  a  white  amorphous 
substiince,  which  rapidly  turns  brown  when  exposed  to  the  air.  Ifc 
distils  without  much  decomposition.  Its  hifdrochluride  crystallises  in 
brownish-yellow  rhoinbohcdric  prisms  which  melt  at  101°  ;  in  dilute 
alcoholic  solution,  it  exhibits  a  strong  bluish-g-reen  fluorescence.  The 
nitrate  forms  long,  pale  yellow,  silky  needles,  melting  at  1;}9° ;  the 
chromate  Ci7Hi7N,H..Cr04,  crystallises,  in  orange  needles,  which  melt  at 
a  little  above  100°,  with  evolution  of  acridine.  Reduced  with  zinc, 
the  hydrochloride  yields  hydrohiiti/lacridine,  C'nHigN,  which  forms 
glittering  white  scales  melting  at  90 — 92°.  Arridt/lheuzoic  acid, 
Ci3H^N.C6H4.COOH,  is  obtained  by  heating  phthalic  anhydride  and 
diphen3damine  with  zinc  chloride  at  ISO — -200''  for  about  12  houi-s. 
It  crystallises  in  yellow  piMsms  or  needles,  easily  soluble  in  dilute 
acids  or  alkalis,  almost  insoluble  in  boiling  Avater.  Its  dilute  solu- 
tions in  acids  have  a  green,  and  in  alkaline  solution,  a  blue-  fluorescence. 
It  may  be  heated  to  oOO^  without  change,  but  above  that  temperature 
it  is  decomposed  with  evolution  of  phenylacridino.  Its  hydrocldoride 
crystallises  in  small  yellow  needles  or  tables,  which  melt  at  163°.  Its 
sodium  salt  crystallises  in  mother-of-pearl- like  scales  or  needles,  which 
are  very  soluble  in  water,  and  contain  water  of  ciystallisation  (probably 
1^  mols.).  The  silver  salt  is  yellowish-white  and  amorphous;  the 
coppp^r-salt  bluish-green.  By  reduction,  hi/droacridylhenzoic  acid, 
CjoHijNO-.,  is  obtained  in  the  form  of  colourless  needles,  which  readily 
become  reoxidised  to  acridylbenzoic  acid.  Like  other  hydroacridines 
it  has  no  basic  properties.  The  formation  of  acridylbenzoic  acid  is 
probably  explained  by  the  equation — 

^^<cIhI  +  ^*^^<C001I  =  ^\  '    yCl.CsH^.COOH  +  2H,0. 

L.  T.  T. 

New  Method  of  Preparing  Carbostyril.  By  J.  RotnEiT  (./.  pr. 
Chem.  [2],  29,  300 — 302). — This  is  a  preliminary  note  on  tlie  forma- 
tion of  carbostyril  by  heating  trichloroxyquinoliue  with  fuming  hydr- 
iodic  acid  in  a  sealed  tube  at  250°.  The  trichloroxyquinoliue  was  ])re- 
pared  by  acting  with  chlorine  on  a  solution  of  quiuolinc  iu  dilute  acetic 
jicid,  first  in  the  cold,  and  then  with  the  aid  of  heat.  1'.  F.  V. 

a-  and  /5-Methylnaphthalene.  By  K.  E.  ScnuLZE  {Ber.,  17, 
842 — 810). — Fittig  ])reparid  a-methylnaphthalene  from  «.bromonai)l)- 
thalene  and  methyl  iodide ;  lleingruber  (Abstr.,  1881,  4:36)  isolated  a 
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substance  from  coal-tar  which  he  believed  to  be  different  from  Fittig's 
pi'oduct,  and  called  (S-methylnaphthalene. 

A  sample  of  coal-tar  oil  puritied  by  sulphuric  acid  and  caustic  soda 
and  boiling  at  200 — 300°  was  examined.  By  fractionation  an  oil 
lioiling  at  139 — 142°  and  solidifying  at  2°,  was  isolated  ;  this  after 
repeated  melting  and  reci'ystallisation  and  pressing,  followed  by 
crystallisation  from  alcohol,  malted  constantly  at  32"5°.  Analysis 
showed  it  to  be  a  methylnaphthalene ;  it  boils  at  241 — 242°.  The 
author  considers  this  to  be  /3-methylnaphthalene,  and  Reingruber's 
and  Pittig's  products  to  have  been  essentially  the  same.  The  follow- 
ing compounds  have  been  obtained  pure  :  the  picrate,  crystallising 
from  alcohol  and  melting  at  115°  :  a.-Hitro-(3-mefhyluaphthaleiie.  melt- 
ing at  81°,  is  formed  together  with  a  small  quantity  of  a  dinitro- 
derivative  melting  at  206°  by  the  action  of  a  mixture  of  nitric  and 
sulphuric  acids  on  /3-metliylnaphthalene. 

The  oil  pressed  from  the  /3-methylnaphthalene,  and  which  did  not 
ci'ystallise  at  —15",  was  purified  and  found  to  be  a  methylnaphthalene  ; 
it  boils  at  240 — 213°;  according  to  Fittig  the  boiling  point  of 
a-methylnaphthalene  is  231 — 232°,  the  author,  however,  has  made  a 
preparation  according  to  Fittig's  directions,  and  found  the  boiling 
])oint  to  be  also  240 — 242°.  The  mononitro-substitution  product  is  an 
oil  not  crystallising  at  — 15°  ;  the  picrate  melts  at  116°.  Reingruber 
could  prepare  neither  a  crystalline  nitro-dei-ivative  nor  a  picrate  ;  his 
product  was  neither  /5-  nor  pure  a-methyluaphthalene.  H.    B. 

at-  and  /3-Metliylnaplithalene.  By  K.  E.  Schulze  (Ber.,  17, 
1527 — 1530). — Esohromo-a.-meth,iilna2Jilithalene  (for  nomenclature  see 
this  vol.,  9y8)  was  obtained  by  exposing  a  mixture  of  molecular 
])roportions  of  a-methylnaphthalene  and  bromine  dissolved  in  carbon 
liisulphide  to  the  action  of  sunlight.  It  was  purified  by  the  help  of 
its  picric  acid  compound.  It  is  a  colourless  liquid  with  a  slight  odour 
resembling  that  of  bromotoluene,  and  boiling  with  slight  decom- 
position at  298°,  corr.  It  forms  a  compound  with  picric  acid 
which  crystallises  in  deep  yellow  needles  melting  at  105°.  Esohromo- 
S-methijlnaphthalene,  prepared  in  a  similar  manner,  boils  at  296°,  corr. 
Its  picric  acid  compound  crystallises  in  yellow  needles  melting  at 
113°.  ^-Na/phthomethijl  chloride,  CioH7.Cil2Cl,  was  obtained  bypassing 
a  current  of  chlorine  into  y3-methylnaphthalene  at  240 — 250°.  It 
distils  at  168°  under  20  mm.  pressure,  and  solidifies  to  a  mass  of  small 
micaceous  scales.  It  melts  at  47°,  but  if  allowed  to  resolidify  and 
immediately  reheated  it  melts  at  41° ;  if  allowed  to  remain  15  or  20 
minutes  after  solidification,  it  recovers  its  normal  melting  point  of 
47°.  ^-NaphthomefJn/l  bromide  was  prepared  in  a  similar  manner.  If 
the  temperature  during  the  reaction  is  allowed  to  reach  280°,  total 
decomposition  takes  place.  Crystallised  from  alcohol,  it  forms  white 
fatty  scales  melting  at  56°.  It  boils  at  213°  under  100  mm.  pressure. 
Both  the  chloride  and  bromide  resemble  the  corresponding  benzyl- 
derivatives  in  odour.  They  do  not  form  compounds  with  picric  acid. 
ft-Naphtlialdehyde,  CioHt.COH,  was  prepared  by  oxidising  the  chloride 
or  bromide  with  lead  nitrate  ;  it  forms  white  scales  melting  at  59°, 
and   is  identical  with  that  obtained  by  Battershall  by  the  distillation 
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f»f  a  mixture  of  calcium  a-uaplithoate  and  formate.  fi-Naphthoic  acid 
is  only  obtained  in  very  snnxU  quantity  by  the  oxidation  of  the  alde- 
hyde, but  may  be  prepared  almost  quantitatively  if  the  chloride  or 
bromide  be  oxidised  by  shakin<;  with  a  cold  solution  of  ])otassium 
])erman2-anate.  It  melts  at  185°,  and  is  identical  with  Vieth's  acid, 
lor  which  he  found  the  melting  point  182'^.  L.  T.  T. 

Isobutylnaphthalene.  By  R.  "Wegscheider  (Monatsh.  Chevi., 
5,  236 — 24(>)-^I^^obutylnaphthalfne  is  obtained  by  mixing-  1  part  of 
isobutyl  chloride  with  2  |)arts  oi  fused  uajihthalene,  and  then  atlding 
aluminium  chloride  in  small  portions,  the  mixtui'e  beina:  heated  just 
sufficiently  to  preve'.it  crystallisation.  Excess  of  aluminium  chloride 
should  be  avoided,  about  one-twelfth  of  the  weifjjht  of  the  naphthalene 
beinor  sufficient.  In  addition  to  isobutylnaphthalene  there  are  formed 
a-a-dinaphthyl,  a-lS-diniiphthyl,  and  isodinaphthyl :  their  separation 
can  be  effected  by  distillation  with  steam. 

Isohut ijl naph tlialene  forms  a  colourless  oil ;  it  boils  at  280°,  vola- 
tilises with  difficulty  in  a  curient  of  steam,  and  is  readily  soluble  in 
ether.  The  picric  acid  compound  crystallises  in  aggreofates  of  slender 
needles,  melts  at  96°,  and  is  reailily  soluble  in  alcohol.  Isobutyl- 
luiphthalene  is  not  obtained  by  heating  a  mixture  of  naphthalene, 
i.sobutyl  alcoliol,  and  zinc  chloride.  A.  J.   G. 

Condensation-product  of  /^-Naphthol  with  Ben z aldehyde. 
By  W.  Ti;/.ci.\sKi  (l'><r.,  17,  49;t — 5ul).— This  condensation-product 
having  the  composition  C68H4GO3,  is  obtained  by  treating  /S-naphthol 
and  benzaldehyde  dissolved  in  alcohol  with  concentrated  sulphuric 
acid  :  by  crystallisation  from  benzene  or  chloroform  it  is  obtained  in 
microscopic  rhombic  tablets  melting  at  190 — 191°.  It  is  insoluble  in 
alcohol,  ether,  and  alcoholic  potash,  and  apparently  does  not  contain 
hydroxyl-groups.  It  forms  bromo-  and  chloro-substitutiou-products, 
and  is  converted  into  vieHnointrisulplionic  acid  by  concentrated  sul- 
phuric acid  (this  vol.,  590).  When  nitrated,  it  gives  a  compound 
of  the  composition  C34Hi7(N02);02. 

Probably  the  formation  of  this  takes  place  in  two  phases:  (1)  a 
compound  C^iH-nOi  is  formed,  thus  : — 

2C,oH,0  +  2C7H60  -  2H2O  =  CaiH.^O., ; 

(2)  2  mols.  of  this  condense  and  give  CeaHisOa,  thus  : — 

2C,4H,iOo  -  H,0  =  C„8H«03.  P.  P.  B. 

Naphthalene  Derivatives.  By  R.  Flessa  {Ber.  17,  1179 — 
1486). — A.  J.  Sniiili  (Trans.,  1879,  789)  showed  that  by  the  direct 
brominatioTi  of  /i-naphthol  in  acetic  solution  the  end-product  was 
tetra-bromoiiiiphiliol.  By  the  use  of  Gustavson's  mctiiod  (this 
Journal,  lb77,  ii,  o99),  the  author  has  uhtanmd ptiifahrovw-tS-xaphthcl : 
2 — 13  grams  of  aluminium-foil  are  gradiudly  added  to  a  tccll-coulcd 
solution  of  bromine  in  carbon  bisulphide  and  then  10  grams  of 
/:{-naphthol,  the  whole  being  finally  heated  to  complete  the  reaction. 
AVhen     puntied,     j>cutubromo-/3-naphthul     crystallises     in     colourless 
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needles  which  melt  at  237°.  It  dissolves  sparingly  in  boiling  alkali, 
and  the  solution  deposits  the  alkaline  salt  on  cooling.  When  oxidised 
with  dilute  nitric  acid  at  100°,  this  substance  yields  tetrabromo-^-naph- 
fhaquinone,  CioHiBi-iOs,  which  is  of  a  red  colour,  crystallises  in 
nodules,  is  moderately  soluble  in  the  usual  solvents,  and  melts  at 
164°.  Alkalis  dissolve  it,  but  not  without  change,  as  acids  reprecipi- 
tate  from  the  solution  a  pale-yellow  substance,  and  the  filtrate  con- 
tains bromine.  When  heated  with  nitric  acid  of  sp.  gr.  I'lS  in  closed 
tubes  at  150°,  this  quinone  is  converted  into  frihromophfliaJic  acid.  This 
substance  crystallises  in  silky  needles  or  scales  easil}^  soluble  in  ether, 
alcohol,  acetic  acid,  and  alkalis,  moderately  so  in  boiling  water,  and 
melts  at  190 — 191°.  It  forms  soluble  salts  with  alkalis  :  the  barium 
salt  and  the  calcium  salt  both  crystallise  with  2  mols.  HoO  :  the  silver 
salt  is  precipitated  as  a  white  flocculent  substance.  When  heated  a 
little  above  its  melting  point,  the  acid  is  converted  into  tribromo- 
phfhalic  anhydride,  which  sublimes  without  decomposition  in  beautiful 
white  scales  melting  at  157°.  It  is  almost  insoluble  in  cold  water,  and 
is  reconverted  into  the  acid  by  boiling  water.  It  is  easily  soluble  in 
the  usual  solvents.  When  fused  with  resorcinol,  it  yields  a  compound 
having  properties  similar  to  those  of  fluorescein. 

When  pentabromo-/3-naphthol  is  treated  at  100°  with  bromine 
containing  aluminium  bromide,  a  more  highly  brominated  derivative 
(probably  hexabromo-^-naphthol)  is  obtained ;  this  crystallises  in 
colourless  needles,  and  also  yields  a  brominated  phthalic  acid  on 
oxidation.     These  compounds  are  still  under  investigation. 

Attempts  at  the  direct  bromination  of  phthalic  anhydride  proved 
fruitless,  even  in  the  presence  of  aluminium  bromide,  mere  traces  of 
brominated  acids  being  obtained.  L.  T,  T. 

Derivatives  of  Nitro-^-naphthaquinone.  By  0.  Korn  (Ber., 
17,  906 — 909). — Phenylazo-.3-naphthol  (see  this  vol.,  610)  was  con- 
verted into  nitro-3-naphthaquinone  according  to  Stenhouse  and 
Groves'  method.  Reduced  with  tiu  and  hydrochlovic  acid  the  hydro- 
chloride of  amidodihydroxynaplithalene,  CuiH5(aOH)(/30H)(NEl2,HCl), 
is  obtianed.  This  base  differs  in  several  respects  from  the  amido- 
dihydroxynaphthol  prepared  by  Graebe  and  Ludwig:  from  biimido- 
naphthol;  and  since  nitro-(:^-naphthaquinone  is  oxidised  to  phthalic 
acid,  its  constitution  is  probably  C,„H5(;0H)(0H)(NHo)  [a  :  |S  :  /3]. 

By  the  action  of  aniline  on  a  boiling  alcoholic  solution  of  nitro- 
/3-naphthaquinone,    red    needles    of    nitro- /3- naphthaqninoneanilide, 

CioH4(OH)(NO>)<^-|^p,  >  are  formed;  it  melts  at  253°,  and  is  in- 
soluble in  most  reagents.  By  the  continued  action  of  aniline  and 
alcohol,  a  compound  is  formed  melting  at  18o— 185° ;  alcohol  alone, 
however,  decomposes  nitro-^-naphthaquinone  with  the  formation  of  a 
crystalline  body,  probably  nitro-/3-naphthaquinol.  H.   B. 

Note  on  the  Chemical  Constitution  of  Anthraquinone, 
Anthracene,  and  Analogous  Compounds.  By  E.  v.  Meter  (/.  ju: 
Ghem.  [2],  29,  1.39—144). 
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Constitution  of  Phthalic  Chloride  and  Anthraquinone.  Bv  A". 
Meyer  (Her.,  17,  817 — 819). — The  qurstiou  wIumIht  j.litlialic  chloride 

has  the  constitution  CeHiCCOCl).,  or  CcH4<^,^l  >0,  is  not  decided 

bj  the  formation  of  phtlialoplienone,  Cg1I4<^/,P,  "^0,    hut    a    proof 

that  the  second  formuhi  is  the  correct  one  is  the  fact  tliat  the  so-called 

phthalyl  etlier — formed  by  the  action  of  zinc  ethyl  on  the  ciilorido — -is 

not  a  ketone,  for  under  no  conditions  does  it  combine  with  hydroxyl- 

-CO- 
amine  ;  it  is  probably  a  lactone,  CgH4<^ppi    ^0. 

E.  V.  Meyer  (/.  pr.  CJiem.  [2],  29,  139)  has  supposed  that  anthra- 
quinone is  a  lactone,  viz.,  phenylenephthalide,  but  it  has  been 
shown  that  when  ti^eated  with  hyrlroxylamine  it  yields  a  body, 
C14H9O.X,  and  that  lactones  are  incapable  of  unitimg^  with  hydroxyl- 
amine  (Abstr..  1883,  1104).  It  would  appear  that  only  one  carbonyl- 
group  is  acted  on  in  those  double  ketones  in  which  the  two  carbonyl- 
groups  are  not  directly  united.  H.  B. 

Diethyl  Alizarin  Ether.  By  J.  Habermann  (Monatsh.  Chem.,  5, 
228 — 231). — Schutzenberg-er  described  this  body  as  a  bright-yellow 
substance,  insoluble  in  water,  soluble  in  alcohol ;  his  analytical  results 
are  very  unsatisfactory. 

The  author  prepai-es  the  ether  by  heating  a  mixture  of  alizarin, 
potassium  ethyl  sulphate,  and  potash  for  some  hours  at  160 — 170°. 
The  contents  of  the  tubes  are  acidulated  with  sulphuric  acid,  diluted 
with  water  and  repeatedly  extracted  with  other.  The  ethereal  solution 
is  then  repeatedly  shaken  with  water  rendered  slightly  alkaline  as  long- 
as  it  acquires  a  violet  hue,  so  as  to  remove  alizarin  and  any  monethyl 
ether,  the  ethereal  solution  is  then  evaporated  and  the  residue  dissolved 
in  chloroform  ;  this  solution  is  then  largely  diluted  with  ether,  and 
after  being  repeatedly  .shaken  with  slightly  alkaline  watez",  is  allowed 
to  evaporate  spontaneously.  J>i"f}njl.  aUzurin  ether,  CuH602(OEt)o, 
.so  obtained,  forms  aggregates  of  golden  or  brownish-yellow  needles  ;  it 
is  nearly  in.soluble  in  cold,  somewhat  soluble  in  hot  water,  it  is  more 
soluble  in  alcohol  and  ether,  the  solutions  having  a  yellow  colour.  Its 
best  solvent  is  chloi-oform.  It  appears  to  volatilise  unaltered  in  a 
current  of  steam.  It  dissolves  in  concentrated  nitric  acid  with  golden- 
yellow  colon]',  but  on  dilution  with  water  only  a  few  flocks  separate. 
Water  added  to  the  dark  yellowish-brown  solution  in  concentrated 
sulphuric  acid,  precipitates  pale-yellow  flocks  which  ai'c  not  coloured  by 
potash.  A.  J.   G. 

Action  of  Concentrated  Sulphuric  Acid  on  Nitroanthra- 
quinone.  By  J.  Lii  sciliJU  {l'»r.,  Y7,  8I1I— 8;)'.)).— This  reaction  has 
been  studied  by  several  chemists,  Liebermann  (Abstr.,  1883,  597)  first 
showing  that  the  nitro-group  suffers  reduction  whilst  some  of  the 
hydrogen-atoms  are  oxidised  to  hydroxyl-groups.  Liebermann's 
experiments  have  now  l>een  repeated,  using  a  pure  nitro-prodnct  as 
starting  point,  the  diorthonitroanthraf|uin<)ne  prepared  according  to 
Riimer's  directions  (Abstr.,  18-S3,  737).  When  this  is  heated  with 
concentiated  suli)hnric  acid  and  the  product  poured  into  water,  it  yields 

4  /  2 
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a  red-brown  precipitate  containing  four  colouring  matters,  (a)  red,  ami 
{(B)  reddish-violet,  both  soluble  in  cold  alkalis,  (7)  blue  and  (S)  red, 
both  insoluble  in  cold  alkalis.  Cold  alcohol  dissols^es  (a)  not  (ft)  and 
(c)  more  than  (7). 

a  dissolves  in  alcohol  with  red,  and  in  alkalis  with  deep  bluish- 
violet  colour;  analyses  point  to  the  formula  CjsHnN'aOg.  A  solution 
of  (S'iu  benzene  or  ether  or  in  strong  sulphuric  acid  shows  very  chai'ac- 
teristic  and  sharp  absorption-bands  ;  its  alkaline  solution  is  deep  blue  ; 
its  composition  is  C28H17N3O12.  7  crystMllises  from  benzene  and  alcohol 
in  lustrous  hrown  needles;  and  its  solutions  also  show  characteristic 
absorption-bands,  it  is  C.^HisNiOT.  S  separates  from  alcohol  as  a 
brownish-red  crystalline  powder  ;  it  has  the  same  composition  as  a, 
nam  el}',  CosHn^^sOg- 

Each  of  these  compounds  was  dissolved  in  sulphuric  acid,  and 
potassium  nitrite  gradually  added,  then  boiled  with  absolute  alcohol, 
and  precipitated  with  water;  in  each  case,  dihydroxyanthrnqninones 
were  obtained.  7  yielded  anthrarufin,  and  since  it  was  prepared  from 
diorthonitroanthraquinone,  all  the  hydroxyl-  and  amido-groups  must 
occupy  the  a-position.  a.  yielded  metabenzodihydroxyauthraquinone 
and  anew  dihydroxyanthraquinone,  insoluble  in  barj^ta- water,  crystal- 
lising from  alcohol  and  ether  in  deep-red  needles  melting  at  175 — 180° 
and  volatilising  easily  ;  it  does  not  colour  mordants  ;  it  is  probably  the 
last  possible  and  still  unknown  isomeric  dihydroxyanthraquinone. 
The  formula  CisHnNjOg,  given  for  x  would,  however,  yield  a 
dihydroxy-  and  a  trihydi^oxy-anthraquinone  on  decomposition  ;  the  non- 
formation  of  the  latter  is  explained  by  the  reducing  action  of  the 
nitrous  acid.  The  product  (3  yielded  only  the  last-named  dihydroxy- 
anthraquinone, and  here  again  reduction  must  have  taken  place;  its 
formula  is  NH..CuH0,(0H)4  O.CuH30,(OH)3.NH2. 

d  gave  a  substance  not  completely  investigated,  but  in  all  proba- 
bility chrysazin.  H.  B. 

Anthraquinonecarboxylic  Acid.  C.  Liebermann  and  G.  Glock 
(Ber.,  17,  888 — 891). — Liebermann  replies  to  E.  v.  Meyer's  arguments 
in  favour  for  the  new  formulfe  proposed  for  anthracene  and  anthra- 
quinone  (/.  pr.  Ghem.  [2],  29,  138).  The  unusual  stability  of  the 
chloride  of  anthracenecarboxylic  acid  has  been  already  pointed  out 
(this  vol.,  329).  The  chloride  and  other  derivatives  of  anthraquinone- 
carboxylic acid  have  been  now  prepared,  to  ascertain  whether  they  were 
also  unusually  stable.  This  turns  out  to  be  the  case,  and  it  is  therefore 
to  be  remarked  that  although  the  corresponding  benzene  and  naphtha- 
lene-derivatives behave  with  i-eagents  like  other  similar  compounds, 
the  anthracene-  and  anthraquinone-carboxylic  acids  yield  derivatives 
very  much  more  stable.     The  compounds  examined  are: — 

Aiithraquivonecarboxylic  chloride,  obtained  from  the  carboxylic  acid 
by  the  action  of  phosphorous  pentachloride.  It  crystallises  well  from 
benzene  and  melts  at  147°.  The  powdered  substance  left  in  contact 
with  100  times  its  weight  of  water  for  120  hours  was  only  decomposed 
to  the  extent  of  7'5  per  cent.  Benzoic  chloride  is  completely  decom- 
posed in  six  houi's,  and  the  chlorides  of  a-aud  /5-uaphthoic  acids  are 
very  easily  decomposed. 
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EfJiyl  anthmquinonecarhoxylite,  obtained  by  decomposing  the 
chloride  with  alcohol  ;  18  hours  are  requisite  when  cold.  It  is  easily 
soluljle  in  alcohol,  from  which  it  separates  in  crystals  melting  at  147'. 

Anthraquinonecarho.vylamide  is  formed  by  the  action  of  ammonia 
gas  on  a  solution  of  the  chloride  in  benzene.  It  is  also  remarkably 
stable ;  it  is  not  acted  on  when  boiled  with  weak  potash  solution, 
and  it  is  also  unaffected  by  strong  sulphuric  acid. 

AntlirnqitlnoHecarhoxijlainliih'  is  formed  comparatively  easily  by  the 
action  of  aniline  on  the  chloride. 

Anthraquinonecarboxylic  acid  also  yields  sulistitution-products  with 
difficulty,  the  action  of  bromine  is  very  slight  at  over  200°  ;  stroma 
nitric  acid  has  no  effect,  but  in  presence  of  strong  sulphuric  acid  there 
is  formed  miminiitroantJu-aquinonecarhuxijlic  acid.  H.   B. 

Action  of  Concentrated  Sulphuric  Acid  on  a!-Nitro-anthra- 
quinonesulphonic  Acid,  and  the  Constitution  of  the  Latter. 
J.  LirsrHurz  (Jlrr.,  17,  b'.'i' — 1)02). — a-NitroantliraquinniiesuIphonic 
acid  was  prepared  from  sodium  meta-anthraquinonesulphonate  by 
Clans' method  (Abstr.,  1882,  1105).  The  position  of  the  nitro-gronp 
was  determined  by  convei'ting  the  body  into  the  corresponding  diliy- 
droxyaiithraquinone  as  follows  :  the  amido-acid,  prepared  by  reduc- 
tion of  the  nitro-derivative  with  tin  and  hydrochloric  acid,  was 
dissolved  in  boiling  acetic  acid  and  treated  with  dilute  solution  of  potas- 
sium nitrite,  when  erythrohydroxt/mithraqulnonesidphonic  anltydride, 

C6H,(C0)aCeH,<g^;>, 

is  deposited  in  gi'cy  needles ;  it  decomposes  below  100°,  is  a  very 
insoluble  body  ;  cold  caustic  soda  solution  does  not  dissolve  it,  but  when 
hot  it  does;  from  this  solution  concentrated  hydrochloric  acid  pre- 
cipitates e)-ythrohi/dro.vi/anthraquinonetiulp/ionic  acid, 

C6H4(CO),C6H,(OH).SO,H, 

as  a  yellow  powder.  The  free  acid  is  easily  soluble  and  yields  solublo 
salts,  their  solutions  being  red  ;  the  silver  salt  crystallises  in  golden 
needles.  When  the  free  acid  or  the  aidiydride  is  fused  with  alkalis,  it, 
easily  yields  alizarin  ;  it  is  not  identical  with  any  of  the  four  acids  .so 
far  known. 

When  nitro-anthraquinonosulphnnic  acid  is  heated  with  concen- 
trated sulphuric  acid  at  211°  and  the  product  treated  with  water,  it 
jnelds  a  red  compound  which  crystallises  from  its  alcoholic  solution  on 
addition  of  ether;  it  is  a  di/u/droxyamidodiifliraqiiinonesnlplioiiic  acid, 
CuH40,(0H),(NHo).S0,H.  As  this  is  the  formula  originally  given  by 
Liebermanii  (Abstr.,  188:^,  51*7),  it  is  in  favour  of  the  arguments 
against  the  formuloB  projwsed  by  Claus.  H.  B. 

Phthalacene-derivatives.  By  S.  Gabriel  (Ber.,  17,  1397 — 
1400). — I'Idlialaccne  oxide,  Co|HuO,  is  obtained  by  oxidation  of 
phthalacene  (p.  1176)  with  chromic  acid;  it  forms  compact  citron- 
yellow  crystals,  and  melts  at  211 — 214°. 

Jironipltthalactfur,  CjiiinBr,  is  obtained  by  the  action  of  bromine  on 


1190  ABSTRACTS  OF  CHEMICAL  PAPERS. 

a  solution  of  plithalacene  in  hot  glacial  acetic  acid  :  it  forms  coloarless 
lustrous  crystals,  melts  at  184 — 184'o°,  and  is  less  soluble  than  phthal- 
aceue  in  boiling  acetic  acid.  On  oxidation,  it  is  converted  into  bromo- 
jjJithalacene  oxide,  CoiHiaBrO,  crystallising  in  glittering,  fiat,  yellow 
needles,  whicb  melt  at  2u0°. 

Dinitrophthalacene,  C..iHu(N02)25  obtained  by  nitration  of  phthala- 
cene  in  the  cold  with  a  mixture  of  acetic  and  nitric  acids,  crystallises 
in  small  brownish-yellow  needles,  sinters  together  at  270 — 280",  and 
is  completely  decomposed  on  further  heating. 

O.rimidophthalacene,  CaiHu  .*  NOH,  is  obtained  by  heating  a  mixture 
of  hydroxy lamine  hydrochloride  and  phthnlacene  oxide  with  alcohol 
and  a  few  drops  of  hydrochloric  acid  for  two  houi^s  at  150 — 160°.  It 
crystallises  in  lustrous  yellow  needles,  and  melts  at  265 — 266°.  The 
formation  of  this  substance  shows  that  plithalacene  oxide  contains 
a  CO-group. 

By  heating  plithalacene  oxide  with  finely  powdered  soda  lime  for 
6  to  7  hours  at  35i»°,  there  is  obtained,  in  small  quantity,  the  calcium 
salt  of  a  new  acid.  Phtlialacenic  acid,  Coi,Hi5.C00H,  forms  pale 
yellow  compact  crystals,  and  melts  at  245 — 247°.  A.  J.  G. 

Synthesis  of  a  Terpene.  By  R.  Radziszewski  and  J.  Schramm 
(Be?-.,  17,  838— 840).— Amylene  from  fusel  oil,  boiling  at  35—37° 
(mostly  trimethjdethylene),  was  converted  into  the  hydrochloride,  and 
this  was  heated  with  dilute  ammonia  at  110 — 120°.  On  adding 
potash  to  the  product  and  purifying  the  oily  layer  which  separated, 
two  bases  were  isolated,  namely,  oxyisoamijl amine,  CsHnO.NHo,  and 
dioxyisoamylamine,  (C5HnO)^NH  ;  the  base  CsHg.NHs,  observed  by 
Wurtz,  was  not  formed.  The  first  base  boils  at  157 — 159°,  and  has  a 
strongly  alkaline  reaction  ;  its  platinochloride  is  easily  soluble  in  water. 
The  second  base  is  viscous,  and  boils  at  249 — -251°  ;  its  platinochloride 
and  aurochloiide  are  very  soluble  and  not  crystallisable. 

The  action  of  phosphorous  pentoxide  on  oxyisoamylamine  is  very 
energetic;  the  bulk  of  the  product  consists  of  a  liquid  smelling  of 
turpentine  oil,  and  distilling  at  155 — 156°.  The  composition  of  the 
oil  is  very  nearly  expressed  by  CioHie,  and  it  absorbs  oxygen  from  the 
air  and  becomes  very  viscous.  H.  B.    , 

Camphoroxime.  By  E.  Nageli  {Ber.,  17,  805 — 807). — In  pre- 
vious papers  (Abstr.,  1883,  728,  and  this  vol.,  610)  camphoroxime, 

CsH.e :  c :  N.OH, 

and  the  so-called  anhydride,  C9H15 !  C  .'  N,  have  been  described.     By 


heating  the  anhydride  with  alcoholic  potash,  there  are  obtained  an  oil, 
not  fully  examined,  and  a  white  crystalline  substance  of  the  same 
composition  as  camphoroxime,  but  it  melts  at  125°  (camphoroxime  at 
115°),  and  does  not  yield  an  ether  when  treated  with  sodium  methylate 
and  methyl  iodide,  moreover  it  is  quite  odourless  ;  the  body  may  there- 
fore be  called  isooamplwroxime.  Since  the  anhydride  does  not  yield 
an  acid  on  saponification,  it  cannot  be  a  nitrile,  C9H15.CN,  but  is 
probably  C9H15 !  C  !  N ;    in  this  case  isocamphoroxime  will  be  either 


CyHi6:C:N.OHor  HO.CgHisiCiNH.  H.  B. 
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The  Quinovin  Group.  By  C.  Likkkrmann  (Bp)-.,  17,  8G8— 875).— 
'J'he  previous  work  of  Jjiebcrmauu  and  Giesel  (Jjer.,  16,  i)2G)  has  been 
confirmed  by  Oudemans ;  the  fonowing  are  further  observations, 
(^uinovic  acid,  like  pj-roquinovic  acid,  gives  a  red  coloration  w^ith 
strong  sul])huric  acid.  Etht/l  quinovate,  CjoHisEtOfi,  when  freshly 
prepared  from  potassium  quinovate  and  ethyl  iodide,  is  an  oil  which 
crystallises  after  very  long  standing;  it  melts  at  127 — 130°.  Pyro- 
quinovic  acid,  when  crystallised  from  glacial  acetic  acid,  seems  to 
combine  with  it,  for  the  acid  is  only  removed  by  long  heating  at  130°. 
Novic  acid  and  its  salts  have  almost  the  same  com])osition  as  those  of 
pyroquinovic  acid,  but  the  alkaline  solution  of  the  latter  acid  is  htn-o- 
rotatory  acid,  and  that  of  novic  acid  strongly  d(>.xtrorotatory.  Novic, 
quinovic,  and  pyroquinovic  acids  when  distilled  yield  a  resinous 
distillate;  this  contains  oxygen  compounds  which  may  be  removed 
by  heating  with  strong  h3'driodic  acid  and  phosphorus.  On  redistil- 
lation, qainnterpene,  (CioHig)3,  a  dextrorotatory  terpene,  is  obtained; 
it  can  also  be  prepared  by  treating  pyroquinovic  acid  with  hydriodic 
acid  and  ])hosphorus.  The  resinous  body  obtained  during  the  pre- 
paration of  quinochromin  is  essentially  the  same  substance.  Assuming 
quinoterpene  to  be  CaoHig,  from  its  high  boiling  point,  quinovic 
acid  is  C;ioHiGO.(COOH)2  and  pyroquinovic  acid  C3nH4702.COOH, 
whilst  quinocliromin  is  CsoHjgOa.  Giesel  has  obtained  from  quinova- 
resin  a  crystalline  indifierent  substance,  C:)(.H4sO>;  it  melts  at  139°, 
and  distils  at  over  3(30' ;  with  hydriodic  acid,  it  yields  a  viscous  mass, 
C'loHiB,  hence  the  name  o,mj quinoterpene  is  proposed  for  this  body. 
\Vhen  quinochromin  is  treated  with  reducing  agents,  coloured  pro- 
ducts are  obtained,  but  they  are  not  identical  with  oxyquinoterpene. 
In  small  quantities,  quinovite,  CgH|o04,  may  be  distilled  without 
decomposition  at  297 — 305°.  Acetylqumovitc,  C,;U90(0A^).j,  forms 
white  needles  melting  at  46 — 47°,  and  boiling  at  about  303  '  ;  when 
heated  with  dilute  acids,  it  is  resolved  into  quinovite  and  acetic  acid. 
(Quinovite  has  the  same  composition  as  a  body  prepared  by  Bourchardt 
from  dulcite  and  the  mannide  prepared  by  Berthelot  from  mannite. 
The  author  failed  to  prepare  an  acetyl-derivative  of  mannide,  which 
also  differs  from  quinovite  in  not  reducing  Fehling's  solution.  The 
quantity  of  quinovin  occurring  in  the  various  barks  is  very  different ; 
from  7  to  It)  grams  pure  quinovin  being  obtainable  from  12  kilos. 
of  the  bark.  H.  B. 

Viola-quercitrin,  a  new  Glucoside.  By  K.  Mandklin  (Bied. 
Gentr.,  lb>54,  28o). — Viola-quercitrin,  Ci-t[42C>4,  obtained  from  Viola 
tricolor,  var.  arrcitsis.  is  yellow,  soluble  in  alkalis  and  boiling  water 
and  is  crystalline.  When  treated  with  acids,  it  is  decomposed  into 
3  mols.  of  a  fermentable  sugar  and  1  mol.  quercetin,  which  is  identical 
with  that  obtained  from  quercitiin.  E.   W.   P. 

Asarone  and  the  Ethereal  Oil  of  Asarum  Europaeum,  L. 
My  T.  POLKCK  (Ber.,  17,  1415 — 141G). — The  paper  by  Kizza  and 
Itutlerow  on  asarone  (this  vol.,  1042)  has  caused  the  author  to 
publish  the  results  he  has  obtained  along  with  Staats  on  this  subject, 
although    their    investigations    are    still    far    from    complete.       Pure 
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asarone  is  markedly  phosphorescent,  melts  at  61°,  can  be  distilled  in 
small  quantities,  is  readily  soluble  in  light  petroleum,  alcohol,  ethei', 
and.  chloroform,  slightly  soluble  in  boiling  water.  It  is  -without 
odour.  By  reduction  with  zinc-dust,  it  yields  a  small  quantity  of  a 
liquid  product  and  a  not  inconsiderable  amount  of  a  mixture  of  gases, 
containing  CO  about  30  per  cent.,  CH4  36  per  cent.,  H2  26  per  cent., 
hydrocarbons  absorbed  by  sulphuric  acid  2  per  cent.,  COa  none.  By 
oxidation,  best  with  potassium  permanganate,  there  were  obtained 
carbonic  anhydride,  formic,  acetic,  and  oxalic  acids,  a  solid  acid 
crystallising  from  ether  in  needles,  and  melting  at  144°,  and  a  sub- 
stance of  neutral  reaction  crystallising  in  slender  silky  needles  malting 
at  117°,  and  soluble  in  water.  Analysis  led  to  the  empirical  formula 
CsHgOs.      The  authors  continue  their  work  on  this  subject. 

A.  J.  G. 

Quassin  and  its  Constitution.  By  V.  Oliveri  and  A.  Denaro 
{Gazzetta,  14,  1 — 9). — In  order  to  prepare  quassin  from  quassia. 
10  kilos,  of  the  finely  divided  wood  are  twice  extracted  with  45  litres 
of  boiling  water,  and  the  solution  evaporated  to  10  litres  at  a  gentle 
heat;  when  cold,  the  quassin  is  predpitated  by  tannin,  collected, 
washed,  and  after  being  mixed  with  a  sufficient  quantity  of  lead  car- 
bonate, it  is  thoroughly  dried  at  100°.  The  product  is  then  extracted 
with  boiling  alcohol,  the  alcohol  distilled  off,  and  the  residue  set  aside 
until  it  deposits  the  quassin  in  a  crystalline  state  :  it  is,  however, 
alwavs  contaminated  with  resinous  matters,  from  which  it  is  purified 
by  repeated  crystallisations  from  dilute  alcohol  :  30  kilos,  of  the  wood 
gave  10  grams  of  pure  qunssin.  It  crystallises  in  very  slender,  colour- 
less, iridescent  needles,  which  belong  to  the  monoclinic  system,  the 
predominating  form  being  the  oblique  prism  with  rhombic  base.  It 
melts  at  210 — 211°  ^Christensen  205°),  and  is  very  soluble  in  Mlcohol, 
chloi'oform,  and  acetic  acid,  but  only  sparingly  in  ether  :  100  parts 
of  water  at  22°  dissolve  0'2529;  the  aqueous  solution  becomes  yellow 
on  exposure  to  the  air,  is  dextrorotatory,  excessively  bitter,  and 
reduces  Feliling's  solution.  The  results  of  the  analyses  agree  nearly 
with  the  numbers  required  by  tlie  formula  C3.H44O10,  and  differ  con- 
siderably from  those  given  by  Wiggers  and  by  Christensen,  who  pro- 
posed the  formulae  CioHioOs  and  CsiH^Og  respectively. 

When  quassin  is  heated  at  90°  for  some  hours  with  dilute  snlphuric 
acid  (4  per  cent.),  it  yields  quasside,  C32H42O9,  a  white,  amorphous, 
bitter  substance,  formed  from  quassia  by  the  removal  of  the  elements 
of  1  mol.  HoO  ;  no  glucose  could  be  detected  in  the  mother-liquors. 
It  melts  at  192 — 194°,  and  when  boiled  with  dilute  alcohol  is  recon- 
verted into  quassin,  which  crystallises  out  as  the  solution  cools. 
Quasside  is  also  formed  when  quassin  is  boiled  with  acetic  anhydride, 
but  if  sodium  acetate  is  present  there  is  a  powerful  reaction,  and 
several  substances  seem  to  be  produced ;  these  have  not  as  yet  been 
subniitted  to  examination. 

Bromine  diluted  with  acetic  acid  acts  on  a  solution  of  quassin  in 
the  same  solvent,  and  on  adding  water  an  amorphous  resinous  sub- 
stance is  obtained,  but  it  does  not  crystallise:  this  melts  with  decom- 
position at  15-J°,  and  the  results  of  the  analyses  suggest  the  formula 
CsjHiiBraOg.     Nitric  acid  added  to  an  acetic  solution  of  quassin  seems 
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to  give  rise  to  a  nitro-derivative,  which  is  precipitated  on  the  additio.i 
of  water.  It  dissolves  in  boiling  alcohol,  ami,  as  the  solution  cools, 
is  deposited  a<jain  as  a  yellowish  powder  which  melts  at  18u°. 

If  quassin  is  heated  with  concenti-ated  hydrochloric  acid  in  sealed 
tabes  for  four  hours  at  lUU",  methyl  chloride  is  formed  and  escapes  on 
opening  the  tubes  ;  whilst  the  hydrochloric  solution,  when  diluted 
with  water,  deposits  first  a  resinous  matter,  which  should  be  removed, 
and  then,  after  a  time,  a  colourless  substance  in  small  nodules.  This 
new  compound,  which  the  author  calls  quassic  acid,  CuHigOa.COOH, 
or  C^8H3.s06(COOH)o,  is  far  less  soluble  in  alcohol  than  quassin,  and 
crystallises  in  silky  needles  which  melt  at  240°,  and  reduce  Fehling's 
solution  and  ammoniacal  silver  nitrate  in  the  cold.  It  seems  to  be 
formed  thus:  C-H.^Oin  +  2HC1  =  C,8H3sO.(COOH),  +  2C;H,CI,  so 
that  quassin  would  be  the  ethei-eal  .salt  of  quassic  acid.  The  author 
has  also  tried  the  action  of  nascent  hydrogen,  and  of  boiling  dilute 
nitric  aciil  on  quassin,  but  the  products  are  resinous.  Fusion  with 
potash  and  oxidation  with  chromic  anhydride  also  gave  unsatisfactory 
results. 

The  resinous  matter  obtained  in  the  preparation  of  crystallifcil 
quassin,  and  in  all  probability  produced  from  the  latter,  was  sub- 
mitted to  distillation  with  zinc- dust.  The  brown  oily  product  w:is 
treated  with  sodium  and  fractionally  distilled  ;  the  portion  passing 
over  at  I7U — IQO""  when  again  distilled  gave  an  oil  boiling  at  173 — 178^ 
of  the  formula  CnHis,  whilst  crystals  melting  at  76 — 78°  were  obtained 
from  the  residue  in  the  retort.  C.  E.  (r. 

New  Methods  for  the  Formation  of  a-Carbopyrrolic  Acid 
from  Pyrrolme.  By  G.  Ciamician  and  P.  Silbkr  (J^er.,  17,  14H7— 
14o;*). — a-Carbopyrrolic  acid  can  be  prepared  from  pyrroline  by 
heating  it  with  carbon  tetrachloride  and  alcoholic  potash.  It  is  also 
formed,  together  with  another  acid,  by  the  action  of  carbonic  anhy- 
dride on  the  fu.sed  potassium-deiivative  of  pyrroline.  Attempts  to 
prepare  the  aldehyde  of  carbopyrrolic  acid  by  the  action  of  chloro- 
form on  pyrroline  in  presence  of  potash  were  unsuccessful,  nothing 
but  resinous  products  being  obtained.  A.  J.  G. 

Constitution  of  Pyridine.  By  A.  HAXTzscn  (Bcr.,  17,  1512— 
I52"J). — With  tiie  hope  of  throwing  light  on  the  constitution  of  the 
pyridine  nucleus,  the  author  has  investigated  the  constitution  of  the 
pyridine-derivatives  obtained  by  the  condcn.sation  of  ammonio-alde- 
hydes  with  ethvl  acetoacetate.  Ethvl  phenvl-lutidinedicarboxylate, 
CsNPhMe.rCOOEt),,  already  described  by  SchifP  and  Puliti  (Abstr., 
1883,  llol)  was  saponified  with  alcoholic  potash.  The  neutral  potas- 
sium salt,  which  is  easily  soluble  in  alcohol,  was  then  oxidised  by 
means  of  potassium  permanganate.  The  oxidation  takes  place  more 
regularly  than  with  ethyl  collidinedicarboxylate.  The  solution  is 
filtered  from  precipitated  manganic  oxide  and  treated  with  excess  of 
concentrated  nitric  acid,  when  trilnjilroiji'ii  pntassiwn  ■phcynjljiyrldiiu'- 
teiracarbii.viiJaff,  Ci5H^N0„K  ■\-  H^O,  crystallises  out  in  small  prisms 
or  pyramids,  sparingly  soluble  in  cold  water,  and  having  a  strongly 
acid     reaction    and     taste.        l'araphiniilpyri(li}iid):tracail.o.njUc    arid. 
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C,NPh(COOH),,  forms  small  glittering  crystals  containing  SHjO, 
which  it  loses  at  120°.  It  melts  at  20-3 — 2u7°  with  evolution  of  car- 
bonic anhydride.  It  is  easily  soluble  in  water,  rather  sparingly  in 
ether.  It  is  best  obtained  pure  from  the  trihydrogen  potassium  salt  ; 
this  salt  is  covered  with  a  little  water,  excess  of  concentrated  sulphu- 
ric acid  added,  and  the  whole  wai-med  until  the  crystals  of  the  salt 
are  completely  dissolved  :  as  the  solution  cools,  the  acid  crystallises 
out  in  a  pure  state.  Its  neutral  ammonium  salt  is  precipitated  by 
viercurous,  lead,  and  silver  salts  :  on  heating  with  ferric  chloride  a 
flocculent  precipitate,  and  with  cadmium  sulphate  a  crystalline  pre- 
cipitate is  produced.  The  copper  salt,  C5NPh(COO)4Cu2  -|-  THaO, 
crystallises  in  small  blue  rhombohedrons,  which  when  once  formed  are 
quite  insoluble  in  water.  Barium  chloride,  even  in  presence  of  excess 
of  ammonia,  precipitates  a  double  salt  of  the  formula 

(C6XPh).,(CABa;3(COONH,)>  +  6H,0, 
in  the  form  of  microscopic  plates.     It  loses  its  water  of  crystallisation 
at  130°. 

Paraphenylpyridine,  C5NPhH4,  is  obtained  by  the  dry  distillation  of 
trihydrogen  potassium  phenylpyridinetetracarboxylate,  but  the  yield 
is  much  better  if  the  salt  is  first  intimately  mixed  with  its  own  weight 
of  lime.  It  distils  at  274 — 2/- 5°  (uncorr.),  and  solidifies  to  a  glisten- 
ing white  mass  which  melts  at  77 — 78°.  It  is  thus  different  fi-om  the 
a-  and  /^-phenylpyridines  described  by  Skraup  {Wiener  Monatsh.., 
1884,  436),  which  are  liquid  and  both  boil  at  269—270°.  It  has  the 
odour  of  diphenylamine,  and  volatilises  slowly  in  a  cux-rent  of  steam. 
It  dissolves  in  warm  hydrochloric  acid,  and  yields  a  hi/ilrochloride 
crystallising  in  needles.  The  platinochloride,  (C5NPhH4).,H2PtCl6,  is 
anhydrous,  and  crystallises  in  microscopic  nodules.  The  piY-nf^e  crys- 
tallises in  yellow  needles,  which  soften  at  190°  and  melt  at  195 — 196°. 
The  dichromate,  (C5XPhH4),,H2Cr207,  crystallises  in  long  orange- 
coloured  needles  which  melt  at  155°  with  partial  decomposition. 

When  oxidised  with  potassium  permanganate,  7-pheuylpyridine 
yields  isonicotinic  (or  7-pyridiuecarboxylic)  acid.  This  acid  has  been 
proved  by  Skraup  to  be  the  para-acid,  so  that  the  phenyl-group,  in 
all  the  above-mentioned  substances,  must  be  in  the  para-position  to 
the  N-atom.  It  is  thus  clear  that  in  the  formation  of  ethyl  phenyl- 
lutidinediearboxylate  the  phenyl  of  the  ammoniobenzaldehyde  takes 
the  pai-a-position  to  the  N-atom,  and  it  is  therefore  probable  that  in 
the  formation  of  ethyl  collidinedicarboxylate  the  methyl  of  the 
ammonioaldehyde  takes  the  same  position.  The  author  thinks  that 
the  formation  of  the  latter  body  would  be  as  follows  : — 

COOEt.CHi,  HMe.C.OH  CHo— COOEt 

I  +  I  +         I 

COMe  NHo  COMe 

COOEt.C— CMe.C.COOEt 

II      I        II  +3HaO, 

MeC— N^CMe 

and  that  the  constitution  of  pyridine  would  be  more  correctly  ex- 
plained by  the  formula 
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CH.CH.CH  CH.CH.CH 

II       I       II       than  by      ||  i| 

CH.N— CH  CHzzN.CH  L.  T.  T. 

Pyridine-derivatives.  By  W.  Koxigs  and  R.  Gkioy  (Ber.,  17, 
■  >S'J — 5'J5j. — Koniu-s  and  Korner  (this  vol.,  85)  have  sliown  that  v.-hen 
quin(dinic  acid  is  fused  with  potash  it  forms  a  hjdroxyquinolinic  acid, 
which  differs  from  Lichen  aud  Haitinger's  ammonio-chelidonie  acid 
(Abstr.,  1883,  871),  inasmuc.  as  a\  Len  heated  with  water  at  195''  it  is 
resolved  into  carbonic  anhydride  and  a  liydroxripiiridinemonocar- 
boxylic  acid,  CeHsNOa ;  this  acid  crystallises  from  hot  water  in  colour- 
less crystals  melting  at  301 — 302°  ;  with  ferric  chloride  it  yields  a 
yellow  coloration.  The  solutions  of  its  sodium  salt  give  immediate 
jirecipitates  with  copper,  lead,  and  silver  salts,  and  with  barium  and 
calcium  salts  after  boiling.  The  lead  salt,  (C6H4NO,),Pb  +  ^HjO, 
crystallises  from  hut  water  in  Avhite  needles. 

The  formation  of  hydroxypyridiue  by  the  distillation  of  hydrogen 
silver  hydroxyquinolate,  observed  by  Konigs  and  Korner,  has  been 
contirnied  by  tl)e  authors,  wdio  have  subjected  this  compound  to 
further  investigation.  Its  aqueous  solution  gives  a  red  coloration 
witli  ferric  chloride,  and  with  silver  nitrate  and  ammonia  a  precipitate 
soluble  in  excess  of  ammonia.  Its  hydrochloride  separates  in  white 
needles  when  hydrochloi'ic  acid  gas  is  passed  into  an  ethei^eal  solution 
of  hydroxypyridiue.  Its  aqueous  solution,  treated  vrith  bromine- 
water,  yields  a  dibromohi/dro.cijpijridine,  CsH^BroNO,  which  crystallises 
from  water  in  white  needles  melting  at  206 — 2u7°.  It  is  different 
from  the  dibromuhydroxy pyridine  described  by  Hofmann  (Abstr., 
1879,  733),  also  from  that  obtained  by  Lieben  and  Haitinger  (loc.  cit.), 
and  that  prepared  by  Ost  from  comenamic  acid  (J.  pr.  Chevi.  [2],  29, 
05).  The  formation  of  this  hydroxypyridiue  is  similar  to  the  produc- 
tion of  carbostyril,  and  it  therefore  probably  has  the  constitution 
[N  :  OH  =  1:2]. 

l'iiridinedisiilp}io)iic  Acid. — The  production  of  this  acid  by  the  treat- 
ment of  piperidine  with  concentrated  sulphuric  acid  has  already  been 
deiseribed  by  Konigs  and  Hofmann  (Abstr.,  1883,  1143).  It  is  very 
soluble  in  water,  but  almost  insoluble  in  ether,  alcohol,  and  glacial 
acetic  acid  ;  it  crystallises  from  water  in  w'hite  needles.  The  potas- 
sium, lead,  and  sodium  salts  are  all  well-defined  crystalline  com- 
j)Ounds,  the  latter  containing  4  mols.  of  Hv;0,andthe  lead  salt  4^  mols. 
The  disulphonic  acid,  when  treated  with  bromine,  is  converted  into  a 
dihromopijridinfi  melting  at  164°.  Bariuvi  pyridinedisulplionnte  is 
scarcely  acted  on  by  phosphorous  pentachloride  at  130 — 150°,  but  at 
200°  a  reaction  takes  j)lace  with  formation  of  a  mixture  of  a  dicldoro- 
aud  trichloro-py lidine,  from  which,  by  repeated  crystallisations  from 
alcohol,  the  latter  compound  may  be  obtained  in  lustrous  plates 
melting  at  48°.  P.  P.  B. 

Synthesis  of  Pyridine  and  Piperidine  Bases.  By  A.  Laden- 
BUR'i  ( Ilt'r.,  17,  772  771).  -The  action  of  heat  on  pyridine  ethiodide 
has  been  already  noticed  (Ber.,  16,  2059),  the  action  on  pyridine 
propiodide  is  now  described.     Pyridine  and  propyl  iodide  are  iieated 
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at  290^,  and  the  product  distilled  with  potash,  by  which  means  it  is 
separated  into  three  portions,  namely,  pyridine,  a  portion  boiling  at 
160 — 164°,  and  a  third  fraction  boilino-  at  173—175°. 

The  second  portion  is  propylpyriiHnfi,  CaHuN,  as  is  shown  by  its 
analysis  and  vapour-densitv  ;  it  boils  at  162°,  and  its  sp.  gr.  at  0°  is 
0-9393.  The  aurochloride  and  platinochloride,  (CsHnN)o,HoPtCl6,  are 
moderately  soluble.  Potassium  permanganate  convei'ts  it  into  7-pyri- 
dinecarboxylic  acid,  melting  at  305° ;  the  base  is  therefore  7-propyl- 
p>Tidine. 

The  third  portion  resembles  greatly  in  odour  and  specitic  gravity, 
&c.,  the  second  portion,  but  the  aurochloride  and  platinochloride  are 
more  sparingly  soluble  ;  it  is  also  a  propylpyridine,  but  whether  of 
the  a,  or  fi  series,  cannot  be  decided,  an  acid  being  obtained  on  oxida- 
tion which  does  not  appear  to  be  a  pyridinecarbox3dic  acid  at  all. 

If  these  two  propylpyridines  are  treated  with  sodium  and  alcohol, 
they  yield  propylpiperidines,  CsHnN.  The  7-componnd  boils  at 
157 — 161°,  and  its  sp.  gr.  at  0°  is  0"870  ;  its  aqueous  solution  is 
rendered  turbid  by  hea*-,  but  not  very  readily.  The  other  base  boils 
at  165- — 168°,  and  also  smells  very  much  like  conine,  the  aqueons 
solution  is  at  once  rendered  turbid  on  warming,  but  it  is  optically 
inactive.  It  has  many  properties  in  common  with  conine,  and  like  it 
is  poisonous,  acting  in  the  same  manner  and  to  the  same  degree  ;  the 
7-bnse  and  its  salts  are  not  so  active.  It  is  possible  that  the  higher 
boiling  base  contains  some  as-propylpiperidine  (i.e.,  conine),  although 
in  two  optical  modifications.     The  reseai'ches  are  being  continued. 

H.  B. 

Nitrogenous  Derivatives  of  Chelidonic  Acid.  By  A.  Lieben 
and  L.  Haitinger  {Ber.,  17,  1507 — 1508). — Ost  has  found  (/.  pr.  Ghem., 
[2],  29,  57  and  378)  that  his  hypothetical  pyridine  is  the  hydroxypyri- 
dine  obtained  by  the  authors  from  chelidonic  and  ammonio-chelidonic 
acids.  The  authors  have  now  obtained  a  hydroxymethylpyridine, 
C6H7ON,  in  the  following  ways  : — 1,  action  of  method  iodide  and 
potash,  on  hydroxypyridine  ;  2,  action  of  methvl  iodide  on  hydroxy- 
pyridine,  and  treatment  of  the  product  w4th  silver  oxide ;  and  3,  by 
heating  methylammoninchelidonic  acid.  This  body  is  a  crystalline  but 
very  deliquescent  substance,  which  yields  a  crystalline  platinochloride. 
With  bromine,  it  yields  the  same  dibromo-derivative,  C6H5Br20N, 
melting  at  192°,  as  is  obtained  by  the  action  of  methyl  iodide  and 
potash  on  hydrnxydibromopyridine.  Methylammoniochelidonic  acid 
is  a  crystalline  substance  prepared  by  the  action  of  methylamine  on 
chelidonic  acid.  Aniline,  in  like  manner,  yields  phennlammonio- 
chelidonic  acid.  Dimethylamine,  like  the  mineral  alkabs,  decomposes 
chelidonic  acid  into  oxalic  acid  and  acetone.  It  seems  to  act  like  a 
primary  amine  with  phenylhydrazine.  L.   T.  T. 

Metachloroquinoline.  By  W.  La  Coste  and  J.  Bodewig  {Ber.,  17. 
926 — 928). — The  parachloroquinoline  has  been  previously  described 
(Abstr.,  1882,  979).  Metachloroquinoline  was  prepared  hj  Skraup's 
reaction,  using  metachloraniline  and  nitrobenzene.  By  mixing  a 
solution  of  the  sulphate  with  a  sufficient  quantity  of  potassium  di- 
chromate,  and  allowing  it  to  stand,   crystals  of   metachloroquinoline 
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rJiiomate,  (C9H6ClN).,H.,Cro07,  separate.  The  crystals  require  more 
than  400  parts  of  cokl  water  for  solution.  Metacldoruquinoline  is 
an  oil  boiling  at  2G4 — 266°,  and  scarcely  soluble  in  water.  The 
hydrochloride,  CgHoClX.HCl,  is  deliquescent;  the  platinochloride, 
(C9H6ClN)o,H.,PtClrt  +  2H2O,  is  a  brownish-yellow  precipitate,  which 
may  be  crystallised  from  dilute  hydrochloric  acid.  !Metachloroqui- 
noliue  unites  with  methyl  iodide  to  form  mctachloroquinolino  meth- 
iodide,  C9H6ClX,MeI,  in  yellow  needles  melting  at  231 — 282°,  and 
having  an  intensely  bitter  taste.  When  metachloroquiiioline  is  heated 
with  nitric  and  sulphuric  acids,  it  yields  two  isouicric  nitro-derivatives. 
a-Nifroinefaquinoliiie  melts  at  185 — 186^,  and  crystallises  from  the 
alcoholic  solution  tirst,  it  is  sparingly  soluble  even  in  warm  alcohol. 
l-i-NitrometachloroqninoHiie  melts  at  120 — 123^  and  is  easily  soluble 
in  hot  alcohol.  Both  compounds  yield  crystalline  platinochloiides, 
and  by  tin  and  hydrochloric  acid  they  are  reduced  to  amido-dei-iva- 
tives.  H.  li. 

Dimethylquinoline.  By  L.  Berexd  (Ber.,  17,  1489—1490).— 
This  was  prepared  by  Skraup's  reaction  from  orlhoxylidiiie,  nitro- 
benzene, glycerol,  and  concentrated  sulphuric  acid.  I)iiiu'tln/Jqui)ioline, 
C'liHuN,  is  a  yellowish  liquid  boiling  at  273 — 274^  Its  platino- 
chloride, (CiiHiiN)...H.,PtCl6  +  H.O,  cryr.tallises  in  pale  yellow  micro- 
sco[)ic  needles.  The  acid  sulphate  crystallises  in  jirisms  which 
otfloresce  on  exposure  to  the  air,  and  appear  to  contain  water  of 
crystallisation.  The  chromate  j'ields  small  orange  needles,  sparingly 
soluble  in  boiling  water.  Fuming  sulphuric  acid  at  115 — 120''  yields 
a  cr3-stalline  sulphonic  acid  whi(;h  melts  at  265 — 266°.  This  acid,  on 
fusion  with  potash,  gives  a  dimethylquinophenol,  which  is  volatile  in 
steam,  and  yields  a  platinochloride,  crystallising  in  pale  yellow 
needles.  As  the  amido-group  is  in  the  para-position  in  orthoxylidine, 
the  two  methyl  groups  in  diuiethvlquiuoline  must  be  contiguous. 

L.  T.  T. 

Some  Derivatives  of  Quinolineraetacarboxylic  Acid.  By 
O.  FisCHKR  and  G.  KoiJNEK  (Lli/r.,  17,  765  —  766). — In  a  previous  paper, 
(Abstr.,  Ib82,  412  and  H&J)  the  preparation  ot  the  ortho-  and  meta- 
cyanoquinolines  is  described,  and  also  (Abstr.,  1882,  71)  the 
(juinolinecarboxylic  acids.  During  the  preparation  of  orthocyano- 
cpiiuoline,  a  large  quantity  of  the  nieta-compound  is  always  formed. 

I'l-trahijilroquiiiolinevii'tacnrhuxiilic  acid,  CuiHnNO.,  is  prepared  by 
treating  the  quinolinemetacarboxylic  acid  with  zinc  and  hydrochloric 
acid  at  lUU'' ;  a  portion  of  the  product  separates  as  zinc  salt,  the  rest  is 
extracted  with  ether.  It  crystallises  from  alcohol  in  long  colourless 
needles  or  plates,  wliich  melt  at  146 — 147'.  Treated  with  a  nitrite  in 
acid  .solution,  it  yields  a  nitroso-body,  CioHioNzOa,  crystallising  in  tine 
yellow  prisms  from  alcohol. 

Kuiroluimi-tai:arb(>.ryhc  acid,  CinHmMeNOj. — The  preceding  acid  is 
lieated  with  the  necessary  amount  oF  ethyl  iodide  at  140 — 150° ;  the 
])roduct  is  dissolved  in  water,  and  the  solution  mixed  with  sodium 
acetate,  when  the  nf  w  acid  separates  out  ;  it  crystallises  from  alcohol 
in  needles  which  melt  at  164  ;  on  allowing  the  mothcr-Iiijuor  to 
lemain  for  a  time,  the  methyl  iodide  additive-compound  se])arates  in 
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large    crystals.     This  acid  receives   the  above  name,   as    Konig  and 
Hoffmann  have  given  the  name  kairolin  to  tetrahydromethjlqninoline. 

H.  B. 

Synthesis  of  Quinoline-derivatives.  Bj  L.  Knorr  {Ber.,  17, 
540 — 546). — The  continuation  of  the  investigation  of  the  method  of 
preparing  quinoline-derivatives  by  the  action  of  primary  amines  on 
ethyl  acetoacetate  has  pelded  the  following  results  : — 

Phemjl-ft-imvlnbnfyric  acid,  PhN  '.  CMe.CHo.COOH,  is  formed  when 
aniline  and  ethyl  acetoacetate  are  heated  in  sealed  lubes  at  150 — 160°, 
it  is  soluble  in  water,  ether,  etc.,  and  has  both  acid  and  basic  proper- 
ties. Ferric  chloride  imparts  to  its  solutions  a  dark  violet  coloration, 
destroyed  by  hvdrochloric  acid.  Sulphuric  acid  in  the  cold,  and 
hydrochloric  acid  after  continued  heating,  convert  it  into  ^/-hydroxij- 
quivahline,  an  oily  liquid. 

OrthotoJyl-8-imidihutyric  acid  is  obtained  from  orthotoluidine  and 
ethyl  acetoacetate,  it  crystallises  in  flat  needles,  and  by  concentrated 
sulphuric  acid  is  converted  into  orthotoluene-^i-hydroxyquinaldine^ 
diHiiON,  a  solid  melting  at  185°. 

ParatolyJ-^-imidohutyric  acid,  CnHisNO?,  is  obtained  from  pai-a- 
toluidine  ;  sulphuric  acid  converts  it  into  the  corresponding  7-bydr- 
oxyquinaldine,  melting  at  245°. 

fi-Naphthyl-li-amkiohutijric  acid,  CuHisNOo,  is  formed  by  the  action 
of  |(3-naphthylamine  on  ethyl  acetoacetate,  it  crystallises  from  water 
in  needles  which  melt  at  92°.  At  the  same  time,  a  considerable  quan- 
tity of  the  naphthalide  of  this  acid  is  formed,  a  compound  crystal- 
lising from  benzene  in  needles  melting  at  200°  ;  this,  when  heated 
with  hydrochloric  acid,  yields  a  further  quantity  of  /3-naphthyl-/5- 
imidobutyric  acid.  When  the  acid  is  heated  with  concentrated  hydro- 
chloric acid  it  yields  (S-najjhtha-^i-ln/dwxyquinaldiyie,  which  crystallises 
from  alcohol  in  flat  shining  needles,  melting  at  286''.  It  exhibits 
marked  resemblance  to  7-hydroxyqninaldine,  and  is  volatile  without 
decomposition.  Distilled  with  zinc-dust,  it  yields  a  volatile  base  melt- 
ing at  91 — 92°,  havipg  all  the  properties  of  naphthoquinaldine  ;  its 
solutions  in  strong  acids  have  a  green  fluorescence  and  an  intense  blue 
in  dilute  acids.  Its  plntinocJiloride,  (CiiIInN)o,Il2PtCl6,  is  sparingly 
soluble  in  hot  dilute  hydrochloric  acid.  This  base  differs  from  the 
quinaldine  prepared  by  Dobner  and  Miller's  method. 

a-Naphthylamine  yields  condensation-products  with  ethyl  aceto- 
acetate, the  a-naphtho-7-hydroxyquinaldine  melts  at  292°. 

Phenylenedi-ituidohufyric  acid,  CuHieNjOi,  is  obtained  by  heating 
orthophenvlenediamine  with  ethyl  acetoacetate  at  170°;  it  crystallises 
in  plates  which  melt  at  176°. 

Ethyl  succinosuccinate  behaves  with  the  aromatic  primary  amines 
as  ethyl  acetoacetate  does  ;  when  heated  with  paratoluidine  at  200"  it 
yields  a  compound,  C3iH:,3Ns03,  crystallising  from  alcohol  in  needles 
which  melt  at  263°.  It  is  insoluble  in  ordinary  solvents,  acids,  and 
alkalis.     Aniline  yields  a  similar  compound,  melting  at  210". 

P.  P.  B. 

Derivatives  of  Toluquinoline.  By  J.  Herzfeld  (Ber.,  17,  903 
— 906  ;  comp.  this  vol.,  l051,  and  next  Abstract). — a.-Metliyl-'^-qui- 
nolinemonosulpTionic  acid,    [N  '.  CHs'.  SO3H,  1' :  1  :  3],   orthamidometa- 


ORGANIC   CHEMISTRY.  1199 

toluencsulphoiiic  acid,  prepared  from  ortlintoluidine,  was  heated  with 
nitrobenzene,  glycerol,  and  sulphuric  acid,  and  the  product  poured 
into  water.  It  forms  colourless  prisms,  only  slightly  soluble  in  water. 
•'/-Hydroxij-oc-methi/l-qitiiioline  is  formed  by  fusing  the  above  with 
caustic  soda.  It  is  not  volatile  with  steam,  crystallises  from  ether, 
and  melts  at  200°. 

a.-Mfthyl-(-qulnolinemono.i}d phonic  Acid. — Orthonitrotolucneparasul- 
phonic  acid  is  reduced  by  sulphuretted  hydrogen,  and  the  amido-acid 
converted  into  the  substituted  quinoline  by  Skraup's  method  as  before. 
It  crystallises  well  from  water.  Hudro.ry-a-menii/Jqniiwline  is  ob- 
tained from  tlie  preceding  by  fusion  with  potash ;  it  melts  above  260°. 

The  author  has  endeavoureil  to  obtain  the  same  bodies  directlv 
from  toliiquinoliue.  Orthotoluquinoline,  boiling  at  246 — 248°,  was 
heated  at  185 — 140°  with  fuming  sulphuric  acid,  and  precipitateil 
with  water ;  two  acids  are  formed,  one  sparingly  soluble  in  water,  the 
other  easily  soluble.  The  first,  orfhofoliiqninoline-(a)-mnnoftvlj)}iomr. 
add,  yields  a  sparingly  soluble  barium  salt;  fused  with  alkalis,  it 
yields  {a)-hydrn.vijurthotoluquinoline,  melting  at  94 — 9G°,  and  volatile 
with  steam.  The  second,  orthotoluqui)ioline-(h).mniiosuIpho77ic  add, 
forms  an  easily  soluble  barium  salt.  The  corresponding  (h)-lnidnKCij- 
orthotolaquinoline  is  not  volatile  with  steam;  it  melts  at  92 — 93°. 

H.  B. 

Derivatives  of  Toluquinoline.  By  J.  Herzfeld  (7?e/-.,  17, 
looO — 1553). — The  author  previously  described  two  toluquinoline- 
sulphonic  acids,  a  and  b  (preceding  Abstract),  which  he  had  prepared 
from  a  commercial  sample  of  toluquinoline  of  constant  boiling  point, 
246 — 248°,  and  which  he  believed  to  be  the  ortho-compound.  He  has 
now  for  comparison  prepared  the  sulphonic  acids  from  pure  bodies. 

OrthrAulnqiiinolinemonosulphonic  acid  was  obtained  by  the  action  of 
faming  sulphuric  acid  (sp.  gr.  1-89)  on  pure  orthotoluquinoline, 
boiling  at  248°.  It  crystallises  in  brilliant  colourless  prismatic  needles. 
The  acid  and  its  barium  and  potassium  salts  are  easily  soluble  in 
water.  The  barium  nalt  forms  anhydrous  i-hombic  needles  ;  the  potns- 
sium  salt,  large  plates.  Ortliohi/dn).njqiiiiioli)ie,  obtained  by  fusing  the 
sulphonic  acid  with  sodium  hydroxide,  melts  at  245 — 248°  witli 
partial  decomposition.  It  is  not  volatile  in  steam,  but  may  be  sub- 
limed with  care,  and  yields  tufts  of  needles.  It  gives  a  reddish-browji 
coloration  with  ferric  chloride.  It  dissolves  in  soda  and  potash,  and 
an  alcoholic  solution  of  these  compounds,  when  digested  with  methyl 
iodide,  yields  orflioinetlio.rijfnlnqiiiitoliin'.  This  is  a  dark-red  oil,  buili7i<' 
at  225 — 23o^.  Its  platinochloride  crystallises  in  yellow  needles.  The 
above  sulphonic  acid  and  other  derivatives  are  therefore  identical 
with  the  b  acid  and  its  derivatives  before  described. 

ParatidiuininulinenwiKisulphonic  acid,  prepared  from  pure  paratolu- 
qninoline  boiling  at  259 — 261°  (corr.),  crystallises  in  scales.  Its 
alkali  salts  are  easily  soluble ;  the  bariam,  calcium,  and  copper  xalts 
sparingly  so.  P ar ah ndro.nj toluquinoline  is  volatile  in  steam,  crystallists 
in  colourless  needles,  and  melts  at  'J5 — 96°.  Its  jtlafluorhloride  forms 
orange  needles.  l'nram<thoxytoh>qn.inoline  is  a  yellowish-brown  oilv 
maH.s,  which  may  be  distilled.  The  crystalline  platinochloride  i» 
brown.      The  parasulphouic   acid  and   its    derivatives    are    therefore 
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identical  with  the  a  acid  and  derivatives  previously  described.  It  is 
thus  clear  that  the  commercial  toluquinoline  used  in  the  previous 
experiments  must  have  been  a  mixture  of  the  ortho-  and  para-com- 
])ounds,  notwithstanding-  that  it  boiled  constantly  within  less  than 
two  degrees  of  the  boiling  point  of  orthotoluquiuoline.  L.  T.   T. 

Quinaldinecarboxylic  Acids.     By  O.  Doebner  and  W.  v.  Miller 

{Ber.,  17,  V'SS — U-ii). — The  action  of  the  three  amidobenzoic  acids  on 

aldehyde,   in    presence  of   hydrochloric   acid,   has  been   examined  to 

ascertain  whether  the  carboxyl- group  had  any  modifying  action.     The 

reaction,  however,  proceeds  quite  normally  (this  vol.,  p.  183),  quinal- 

N  ■  CMe- 
dinecarboxylic  acid,   C00H.C6Ha<QTT  .  qtt>-,  being  formed, 

Faraqidnaldinecarhoxylic  Acid.- — The  reagents,  hydrochloride  of 
]iaramidobenzoic  acid,  pai-aldehyde,  and  hydrochloric  acid,  react  with 
development  of  heat,  and  the  hydrochloride  of  paraquinaldinecarboxylic 
acid  separates  out;  it  is  purified  by  recrystallisation  from  dilute  hydro- 
chloric acid.  On  adding  the  i^equisite  quantity  of  sodium  carbonate 
to  a  solution  of  the  hydrochloride,  the  free  acid  is  deposited  as  a 
sandy  powder,  only  slightly  soluble  even  in  hot  water.  It  forms  salts 
with  both  acids  aud  bases.  The  hydrochloride,  CliHgNOojHCl  +  H2O, 
is  soluble  in  water,  but  not  in  dilute  acid ;  the  platiuochloride, 
(CiiH9NO,)3,H,PtCl6  +  4H2O,  is  only  slightly  .soluble;  the  chromate, 
(CiiHoNOoyjjHoCroO^;,  is  also  only  slightly  soluble  in  cold  water.  The 
calcium  salt,  (C„HgNO,)..Ca  +  2H,,0,  the  silver  salt,  diHgNOoAg,  and 
the  copper  salt,  (CuHsNUo^jCu  +  6H3O,  are  obtained  from  the  ammo- 
niam  salt  by  precijiitation  ;  they  are  crystalline. 

Metaquinaldinecarbo.L'ylic  Acid.  —  It  is  necessary  to  use  a  larger 
excess  of  paraldehyde  and  of  hydrochloric  acid,  and  the  mixture 
requires  heating.  The  free  acid  is  prepared  from  the  crystalline  hydro- 
chloride as  above.  The  following  salts  are  described:  CnHgNOojHCl 
+  H -O ;  the  abnormal  platinum  salt,  4(CnH9N02,HCl),PtCl4,  also 
(GuH.,N0o).,H.,Cr20, ;  (CuHsNOOsCa  +  2H.,0  ;  (CnH«NOo)Ag;  and 
(CnHsNOoJ^Cu  +  3H2O. 

Orfhoquivaldinecarboxylic  Acid.  —  Here  an  excess  of  paraldehyde 
must  be  avoided.  The  free  acid  melts  at  161°,  and  is  decidedly  soluble 
in  cold  water;  it  crystallises  fiom  hot  water  with  ^  mol.  HoO,  which 
it  loses  at  10u°.  The  hydrochloride  is  very  soluble  in  water,  and  is 
not  reprecipitated  by  strong  hydrochloric  acid  ;  the  platiuochloride, 
(CuH9N02)2,H2PtCl6  +  2H2O,  is  easily  soluble  in  hot  water;  the  chro- 
ii.ate  is  also  soluble  in  hot  water.  The  silver,  calcium,  and  copper 
salts,  (CnH8N02)2Cu^H20,  are  described.  H.  B. 

Conine.  By  A.  W.  Hofmann  (Ber.,  17,  825— 833).  —  Conine 
hvdrochloride,  distilled  with  zinc-dust,  does  not  yield  an  amine,  viz., 
OL-tylamine,  but  one  of  the  pyridine  bases,  CgHuN,  conyrine,  having 
n.'arly  the  same  boiling  point  (166 — 168°)  as  conine,  from  which  it  is 
separated  by  conversion  into  the  hydruchloride ;  all  its  salts,  with  the 
exception  of  the  platinochloi-ide,  are  very  soluble  in  water.  Methyl 
iodide  combines  at  ordinary  temperatures  with  conyrine  to  form  the 
iodide  of   an    ammonium    base.       By    the  action   of   silver  chloride, 
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the  clilofide  and  thence  the  platinochloride  were  prepared ;  it  is 
(C8HiiN,MeCl):,PtCli.  Conjrinc  boils  lower  than  other  known  bases 
of  the  same  formula ;  moreover,  it  is  distinguished  by  a  blue  fluo- 
rescence and  the  absence  of  any  tendency  to  polj-merise;  with  potas- 
sium permanganate,  it  yields  a  pyridinecarboxylic  acid,  viz.,  picolinic 
acid.  Conine  also  yields  conyrine  when  distilled  with  zinc  chloride. 
According  to  Skraup  and  Cobenzl,  picolinic  acid  contains  the  nitrogen 
and  carboxyl  groups  in  the  ortho-position ;  conyrine  will  then  be 
orthopropyl pyridine,  and  conine  itself  hexahydi-ated  propylpyridine 
or  orthopro})ylpiperidine. 

The  reconversion  of  conyrine  into  conine  is  easily  effected  by  heating 
it  with  liydriodic  acid  at  2':^0 — 800°.  Natural  couine,  and  conine 
regenerated  from  conyrine  have  exactly  the  same  physiological  action. 
Conyrine  is  not  so  poisonous  and  acts  more  like  a  narcotic. 

The  synthesis  of  conine  is  thus  simplified.  Ladenburg  has  pre- 
pared ethylpyridine  by  methods  nsed  for  obtaining  the  substituted 
anilines,  and  it  is  pi-obable  that  conyrine  or  conine  will  be  formed  by 
the  action  of  isopropyl  iodide  on  pyridine  or  piperidine  at  a  high  tem- 
perature. H.  B. 

Thebaine.  By  W.  C.  Howard  (Ber.,  17,  b27—5SS).—Bromothe- 
baine  tetrahromide,  Ci9H2oBr,N03,Br4,  is  obtained  as  a  yellowish-red 
precipitate  by  adding  an  excess  of  bromine- water  to  a  dilute  solution 
of  thebaine  in  hydrobromic  acid. 

Bromothebahii^,  CioH.nBrNOa,  is  prepared  by  adding  bromine- water 
to  the  hydrobromic  acid  solution  of  thebaine  as  long  as  a  precipitate 
is  formed,  filtering,  and  adding  ammonia  to  the  filtrate,  when  it  forms 
a  precipitate,  which  is  at  first  reddish,  but  finally  becomes  blue. 

MorpliofJiehahie,  CpHnNOa. — The  acid  hydrochloride  or  hydrobro- 
mide  of  this  base  is  obtained  by  heating  thebaine  with  concentrated 
hydrochloric  or  hydrobromic  acid  in  sealed  tubes  at  80 — 90°.  The 
base  is  thrown  down  from  solutions  of  its  salts  by  caustic  alkalis, 
carbonates  of  the  alkali  metals,  or  ammonia,  as  a  greyish-blue  precipi- 
tate, soluble  in  excess  of  caustic  alkalis.  It  is  soluble  in  alcohol  and 
ether,  also  in  benzene,  from  which  it  crystallises  in  well-defined 
crystals  melting  at  190 — 191°.     Morjjhothebaiiie  hydrochloride, 

CnHnNO„HCl, 

obtained  by  treating  the  acid  hydrochloride  with  alcohol,  forms  small 
shining  crystals,  insoluble  in  alcohol,  but  soluble  in  water.  The 
hijdrobromide  resembles  the  hydrochloride.     The  nitrate, 

CnHnNOa.HNO,  +  2H,0, 

obtained  by  treating  the  solution  of  the  hydrochloride  with  silver 
nitmte ;  it  forms  white  small  crystals.     The  suljjliate, 

(CnH„N03>,H,S0i  +  7H,0, 

prepared  in  a  simihir  manner,  crystallises  from  its  aqueous  solutions 
in  monoclinic  crystals.  Acetomorjjhnthcbaitu-,  C\-;ll\ti^OjXc,  prepai-ed 
by  heating  morpliothebaine  hydrobiomide  with  acttic  anhy<liiile  and 
sodium  acetate,  crystallises  from  alcohol  in  shining  scales  which  melt 
VOL.  XLv:.  4  m 
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at  183°.  The  solutions  of  morpliothebaine  hydrochloride  are  precipi- 
tated by  platinic  and  auric  chlorides,  by  potassium  ferrocyanide, 
potassic  bismuthic  iodide,  ammonium  molybdate,  potassic  mercuric 
iodide,  and  potassic  chromate. 

Phosphorus  pentachloride  reacts  with  theba'ine,  yielding'  a  compound 
containing  no  chloinne,  proving  the  absence  of  a  hydrosyl-group  in 
the  same.  Thehaine  methiodide  is  obtained  by  heating  a  solution  of 
theba'ine  in  methyl  alcohol  -with  methyl  iodide ;  ervstallised  from 
alcohol,  it  gives  crystals  having  the  composition  Ci9H2iX03,Mer,EtHO. 
Thehaine  ethiodide,  CigHoiNOajEtl,  obtained  like  the  above,  crystallises 
from  alcohol  in  fine  needles.  Theba'ine  ethyl  chloi-ide,  formed  by 
decomposing  the  iodide  with  silver  chloride,  crystallises  from  a  mix- 
ture of  alcohol  and  benzene  in  slender  white  needles. 

Thehaine  henzijl  chloride  crystallises  in  small  nodules. 

P.  P.  B. 

Synthetical  Piperidine.  By  A.  Ladexburg  and  C.  F.  Roth 
(Ber.,  17,  513 — 515). — One  of  the  authors  has  already  shown  that  by 
the  action  of  sodium  on  an  alcoholic  solution  of  pyridine  it  is  con- 
verted into  a  hexahydro-base,  very  nearly  resembling  piperidine.  The 
authors  have  compared  these  two  bases  carefully  with  one  another, 
and  have  established  their  identity.  P.  P.  B. 

Patrefactive  Alkaloids.  By  L.  Briegee  (Ber.,  17,  516 — 517). — 
The  author  proposes  the  name  neuridine  for  the  alkaloid  CsHuX,, 
described  by  him  (Abstr.,  1883,  1159),  since  it  yields  trimetbylamine 
when  boiled  with  potassium  hydroxide.  Atropine  stops  the  poisonous 
action  of  the  alkaloid  CsHnN,  which  contracts  the  pupil  when  intro- 
duced into  the  eye.  The  author  is  of  opinion  that  this  poisonous 
alkaloid  is  trimethylvinijlammo7iiuni  hydroxide,  and  this  is  supported 
by  the  analysis  and  chemical  and  physical  characters  of  its  platino- 
chlorides,  also  by  the  physiological  action  of  the  trimethylvinjd- 
ammonium  hydroxide. 

Commercial  neurine  appears  to  contain  two  bases,  one  having  the 
formula  CsHuN,  and  forming  sparm^ly  soluble  platino-  and  auro- 
chlorides,  and  another  CsHuXO  =  ]S[e3X(OH).C,H4.0H,  trimethyl- 
hydrnxethylammonium  hydroxide,  forming  an  easily  soluble  platino- 
chloride.  "  P.  P.  B. 


Physiological    Chemistry. 


Researches  on  the  Development  and  Nourishment  of  the 
Silkworm.  By  O.  Kellxer,  T.  Sako,  and  J.  Sawaxo  (Bied. 
Gentr.,  1884;,  235 — 240). — Silkworms  were  fed  with  weighed  quan- 
tities of  mulberry  leaves,  which  were  given  dnring  all  periods  of 
growth,  those  periods  being"  (1)  a  week  from  the  hatching  of  the  esrg', 
(2)  May  6—12  :  (3)  May  12—19  ;  (4)  19—26  ;  (5)  ]\lay  26— June  3, 
when  the  chrysalis  state  was  assumed ;  (6)  June  6,  when  the  cocoon 
was  completed  ;  (7)  June  22,   when  the  butterfly  emerged.     It  was 
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durino;  the  4tla  period  that  the  excrement  of  1000  \vorm=i  was  examined, 
and  found  to  contain  2"49  per  cent,  of  uric  acid,  which  fell  to  1*31  per 
cent,  in  the  6th ;  but  little  ammonia  was  found,  and  no  urea.  Of  the 
food  given  the  worms  only  consumed  about  i — J-,  and  of  the  digested 
matter  the  nutrient  ratio  was  as  follows  : — 


Period. 
N.R 


1:1-85        1:213 


3 
1-9-1. 


4 
1:214 


5 
1  :  1-45 


Bat  little  of  the  fibrous  matter  could  be  digested,  but  the  albumin 
and  fat  were  digested  to  an  extent  surpassed  only  by  ruminants.  The 
followinof  table  shows  the  composition  of  the  worm,  &c.,  at  different 
agfes :  — 


Water 

In  100  dry  matter. 

Protein  less  chitin 

Chitin 

Fat 

Ash 

Undetermined 

Total  nitrogen 

Albuminoid      and     peptin 

nitrogen 

Cliitin  nitrogen , 

Nitrogen   in    undetermined 

compounds* 

Ditto  in  per  cent,  of  total  N. 


Newly 
hatched. 


75  -Oi 


75  -58 

16-20 
6-40 
1-82 

12  09 

11-39 


0-71 
5-80 


Period 
1. 


84-10 


75-42 

8-72 

9  05 

0-81 

12-07 

11  -06 • 


1-01 
8-30 


Period 
2. 


Period 
3. 


85-68 


20 
32 
73 

98 
79 
04 

10-42 
0-32 

1-30 
10-80 


80-92 


72-52 
5-46 

12-55 
9 -48 

11-93 

9-81 
0-33 

1-79 
15-00 


Period 
4. 


87-81 


72-23 
5  - 10 

11-47 
9-32 
1-58 

11-88 

9-94 
0-32 

1-62 
13-30 


Period 

5. 

Empty 

cocoon. 

Pupa. 

Duttcrfly. 

Water 

80-33 

50-16 
4-77 

10-31 
0  00 

13  -70 
9-75 

8-11 
0-29 

1-35 
13-80 

12-50 

98-82 

0  01 
1-18 

17  97 

78-89 

55  -81 
3-89 

28-17 
5-02 
0-51 
9-10 

5-68 
0-23 

3-25 
35-50 

71-77 

For  100  dry  matter. 
Protein  less  chitin 

50  -58 

Chitin 

7  -38 

Fat 

Ash 

32  01 
3-94 

Undetermined 

Total  nitrogen 

0-10 
9-49 

Albuminoid       and        peptin 
nitrogen 

818 

Cliitin  nitrogen 

0-44 

Nitrogen      in     undetermined 
compounds* 

0-87 

Ditto  in  per  cent,  of  total  N. 

9-20 

•  Precipitated  by  pliospliotunjjstic  acid. 
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The  remarkably  rapid  growth  of  the  worm  is  exemplified  by  the 
figures  in  the  subjoined  table  : — 

Ratio  of  live  Ratio  of  dry 

weight.  weight. 

Weight  of  new-hatched  worm  =  l. 

Period  1 11-40  7  70 

„      2 CI -80  37-40 

„       3 275-50  152  "20 

„      4 1241  -90  639  -70 

„      5 5304  -70  4457  "70 

Cocoon  and  pupa  ....        2826  "10  3468  "50 

Butterfly 1215  "00  1450  70 

From  this  it  is  evident  that  much  of  the  increase  in  live  vreight  is 
due  to  water,  and  from  the  previous  table  we  learn  that  nearly  one- 
half  of  the  albuminoids  in  the  worm  are  employed  in  the  formation  of 
the  silk  of  the  cocoon. 

Passing  on  to  the  amount  of  the  food  constituents  digested,  the 
following  will  show  all  that  is  necessary  on  this  point  :  — 


Periods 


Dry  matter 29-4 

Organic  matter 27  '5 


Crude  protein  . . 

Albumin 

Fat 

Potash 

Lime 

Magnesia 

Phosphoric  acid 


45-0 
GS-8 
20-0 


2 

3 

4 

5 

28-9 

27-2 

37-8 

63-3 

27-0 

25-3 

35-7 

61-9 

58-1 

51-5 

79-7 

87-1 

70-0 

45-6 

71-4 

75-6 

23-4 

34-6 

42-3 

— 

— 

— 

21 

3-5 

— 

— 

23-7 

18  7 

— 

— 

34-5 

33-8 

— 

— 

63-2 

25-9 

Average. 


56-6 
55-0 
83-8 
73-5 


In  the  5th  period  there  was  an  addition  to  the  fat,  which  was  in 
excess  of  that  contained  in  the  food,  and  this  excess  could  not  have 
been  produced  by  the  decomposition  of  albumin,  by  reason  of  insuffi- 
ciency, consequently  we  must  suppose  that  some  non-nirrogenous 
matter  other  than  fat  had  been  converted  into  this  compound. 

E.  W.  P. 

Urine  of  Cows  and  Sheep.  By  E.  Zacharewicz  (Ann. 
Agronomiques,  10,  177 — 183). — The  author  has  estimated  the  urea  in 
the  urine  of  cattle  and  sheep  under  varying  conditions  of  food  and 
treatment.  Esbach's  ureometer-tube  was  employed,  with  Kraup's 
solution  of  sodium  hypobromite, 

The  mean  proportion  of  urea  found  in  sheeps'  ui*ine  was  20  grams 
per  litre,  and  supposing  a  sheep  to  void  1  litre  of  urine  per  day,  the 
urea  excreted  per  annum  would  be  7'3  kilos.  A  very  fat  sheep 
excretes  an  unusually  large  quantity  of  urea,  and  a  sheep  in  poor 
condition  and  bad  health  less  than  the  average. 
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The  urine  of  four  cows  receiving  food  of  known  composition  was 
examined  on  June  15,  July  13,  and  August  24,  the  mean  proportions 
of  urea  being  21'14,  2Goo,  1480  grams  per  litre  respectively  for  the 
three  dates  mentioned.  The  great  falling  off  in  August  is  due  to  the 
change  of  food,  for  whilst  in  August  the  cows  I'eceived  maize  and 
cotton-cake  only,  in  June  and  July  they  had  cotton-cake,  hay,  straw, 
lucerne,  and  trifolium.  The  mean  results  give  about  20  grams  urea 
per  litre,  and  reckoning  with  Boussingault  9  litres  of  urine  per  day, 
the  total  quantity  of  nitrogen  excreted  in  the  form  of  urea  will  be 
28 — 30  kilos,  per  annum  per  cow.  The  nutrient  ratio  of  the  three 
foods  given  was  in  June,  1  :  3'9  ;  July,  1:5;  and  August,  1  :  8'8. 
By  analvsis  of  the  milk,  the  author  shows  that  the  highly  nitro- 
genous diet  of  Jaly  did  not  cause  any  corresponding  increase  of 
casein  in  the  milk,  but  that  the  excess  of  nitrogen  was  excreted  as 
urea  in  the  urine.  J.  M.  H.  M. 

Influence  of  Movement  on  the  Secretion  of  Milk.  By  H. 
MuNK  {Bied.  Centr.,  1884,  232). — Most  of  the  writers  on  the  subject 
have  stated  that  movement  is  detrimental  to  the  secretion  of  milk. 
Fleischmann,  however,  found  that  the  reduction  in  quantity  is  but 
slight,  and  is  fully  compensated  for  by  the  increased  yield  of  solids. 
To  settle  this  question,  the  author  experimented  with  30  cows,  and 
finds  that  when  the  cows  had  half  an  hour's  exercise  during  the  day, 
the  total  quantity  of  milk  as  well  as  the  fat  and  casein  increased,  but 
much  exercise  was  detrimental  to  the  yield ;  when  the  cows  are  on 
grass,  their  increased  appetite  and  the  abundance  of  food  fully  com- 
pensates for  any  loss  incui-red  by  the  motion  required  to  obtain  that 
food.  It  is  therefore  advisable  that  milch-cows  when  being  stall-fed, 
should  have  daily  exercise.  E.  W.  P. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


A  Concentrated  Nutritive  Fluid  for  Plants.  By  W.  Knoi' 
(Laiidw.  Versuchs-Sfat.,  30,  292 — 294). — The  author  who  is  engaged 
in  experiments  on  the  absorption  of  various  acids  and  bases  by  the 
roots  of  plants,  recommends  in  this  paper  the  use  of  a  liquid  fertiliser 
of  his  own  invention,  which,  being  of  known  composition  and  con- 
centration, can  be  readily  diluted  to  suit  the  requirements  of  the 
experimentalist. 

There  are  two  solutions,  viz..  No.  1 — 

205  grams  of  magnesium  sulphate  =  100  grams  of  the  anhydrous 
salt  =  33-33  MgO  +  6&(J7  SOj  in  35  litres  of  water. 

No.  2  solution — 

4C»0  grams  calcium  nitrate  =  130-58  CaO  +  2(-.")-42  N.Os. 

100      „      potassium  nitrate         =    4658  K.(J  +     4352  N.Os. 
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100  grams  potassium  phosphate  =  34-63  KoO  +  52-22  P0O5  + 

13-15  H,0 
dissolved  in  the  same  quantity  of  water,  3-5  litres. 

For  use,  he  suggests  mixing  100  c.c.  of  each,  and  making  up  to 
10  litres,  each  litre  would  then  contain — 

Water  of  combination 0-0377 

Potash 0-2320 

Lime 0-3903 

Magnesia 0-0952 

Combii  ed  phosphoi'ic  acid.  .  01 491 

Sulplmi'ic  acid 01905 

Nitric  acid    0-9052 

Free  phosphoric  acid 0-0746  J.  F. 

Influence  of  Light  and  Heat  on  Plants.  By  Hellriegel  {Bied. 
Cenfr.,  1884,  240 — 253). — A  continuation  of  the  author's  reseai'ches 
(this  vol.,  855).  As  it  was  thought  impossible  that  plants  growing 
in  glass-houses  could  obtain  light  of  an  intensity  equal  to  that  which 
they  would  receive  outside,  the  results  of  experiraents  conducted  under 
cover  would  not  be  perfectly  trustworthy ;  the  author  therefore 
arranged  that  the  plants  experimented  on  should  be  exposed  to  the 
free  air  in  fine  weather,  but  removed  under  shelter  when  bad  weather 
occurred ;  as  a  proof  that  the  new  arrangements  made  considerable 
differences  to  those  obtained  under  the  old  method,  the  results  of 
experiments  are  quoted,  which  show  that  not  only  was  the  total  yield 
of  barley  greater,  but  that  the  weight  also  of  the  grains  harvested 
was  heavier  in  free  air  and  direct  sunlight  than  in  diffused  light. 
Barley  plants  were  grown  under  coloured  glass — cobalt  glass,  which 
allowed  of  the  passage  of  the  red  and  green  rays  as  well  as  of  the 
violet,  and  yellow  carbon  glass  in  which  the  violet  and  blue  were  ex- 
tinguished,— with  this  result,  that  under  the  influence  of  the  blue  light 
less  ash  and  more  organic  matter  were  produced  than  under  the 
yellow.  Those  under  the  blue  glass  grew  well,  whilst  those  under  the 
yellow  seemed  to  be  retarded  in  their  growth,  and  when  shaded  were 
long  in  the  internodes,  and  the  leaves  were  thin  and  delicate.  Taking 
this  experiment  in  conjunction  with  another  somewhat  similar  one, 
the  author  comes  to  the  conclusion  that  plants  ai'e  not  very  sensitive 
to  moderate  changes  in  the  composition  of  the  light  which  falls  on 
them,  consequently  that  the  light  as  altered  by  the  roof  and  walls  of 
a  glass-house  cannot  have  any  serious  detrimental  influence  on  the 
plants  growing  in  that  house. 

In  order  that  land  should  prodnce  a  maximum  crop,  it  is  necessary 
that  each  plant  should  have  assigned  to  it  a  definite  volume  of  porous 
soil  for  the  proper  development  of  its  roots  ;  that  there  be  a  sufficiency 
of  moisture,  enough  of  available  nutriment,  and  finally  a  definite 
quantity  of  light  and  heat.  Of  all  these  factors  which  make  up  the 
fertility  of  a  soil,  the  last  two  a,re  not  under  the  guidance  of  man. 
The  author,  therefore,  in  1870,  tried  to  estimate  the  influence  exerted 
by  the  light  and  heat,  but  failed  ;  the  account  of  the  experiments  is 
given  in  detail.     In  a  second  series,  barley  and  peas  were  grown  in 
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trlnss  vessels  of  two  sizes,  nnd  the  plants  as  soon  as  the}'  appeared 
were  shaded  by  cylinders  of  cardboard  placed  vertically,  so  tliat  no 
side  Jig-ht  could  reach  the  plants  ;  these  cylinders  were  of  different 
sizes,  some  being  broader  than  the  vessel  holding  the  soil,  others  of 
the  same  diameter;  some  broader  above  than  below,  and  vice  t;t;?-srt  ,• 
the  results  obtained  were  unexpected — the  stems  grew  lengthy  and 
rapidly, Ijeing  thin  and  weak  ;  the  lower  leaves  were  pale;  those  of 
the  peas  reddish  ;  it  appears,  then,  that  under  the  influence  of  the 
shades  the  growth  is  somewhat  abnormal,  and  this  is  the  more  marked 
the  narrower  the  shading  cylinder;  under  all  these  disadvantages, 
however,  the  plants  fruited,  but  under  all  conditions  those  plants 
gi'owing  unshaded  produced  the  most  fruit,  and,  as  the  cylinder 
narrowed,  the  yield  of  grain  decreased,  whilst  the  chaff  and  the  straw 
(])eas  excepted)  increased.  The  author  had  previously  believed  that 
when  the  plants  grew  freely  in  the  field,  it  was  the  light  which  fell  on 
the  crown  of  the  plants  which  influenced  their  growth,  as  so  much  of 
the  rest  of  the  yjlant  was  shaded.  It  was  also  remarked  that  under 
the  medium-sized  shades  with  the  tipper  opening  of  the  same  size  as 
the  pots,  although  the  other  conditions  were  so  various,  yet  the  amount 
of  dry  matter  in  the  plants  was  approximately  the  same. 

As  regards  the  warmth  necessary  for  the  proper  growth  and  ripen- 
ing of  plants,  the  experiments  are  detailed  very  fully,  but  it  will 
suttice  to  state  the  results  obtained.  For  the  growth  of  four-rowed 
barley,  the  average  daily  temperature  during  the  first  half  of  the  period 
of  vegetation  must  be  about  15'',  in  the  latter  half  when  the  blossom 
forms,  &c.,  the  average  must  be  17 — 18°,  and  the  average  of  the  whole 
season  16°.  The  average  of  the  mid-day  during  the  first  period  must 
be  20°,  during  the  second  period  about  2o°,  the  average  during  the 
whole  season  about  21°.  E.   W.  P. 

Relation  between  Chemical  Metamorphosis  and  Transfor- 
mation of  Forces  during  the  Germination  of  Seeds,  By 
11.  HuKUWALD  (Ann.  Agrunoniiqucs,  10,  236 — 237). — Two  equal 
weighed  quantities  of  clover-seeds  are  taken,  and  one  of  them  used 
for  the  determination  of  total  dry  solids;  the  other  portion  is 
moistened  and  allowed  to  germinate  for  5  or  9  days,  the  soluble 
matters  formed  during  germination  being  absorbed  by  a  layer  of 
glass  wool.  The  total  dry  solid  matter  in  the  germinated  seed  is 
then  ascertained  and  ultimate  analyses  are  made  of  this  dry  matter 
and  of  that  fiom  the  corresponding  quantity  of  ungerrainated  seed. 
The  calorific  power  of  1  gram  of  dry  matter  from  each  source  is 
next  found  V)y  combustion  in  a  calorimeter  with  a  deflagrating  mix- 
ture Cfrnjosed  of  potassium  chlorate,  antimony  sulphide,  and  cane- 
sugar — the  sum  of  the  heat  disengaged  by  combustion  of  the  flux  and 
dissociation  of  the  potassium  chlorate  being  deducted  from  the  total 
amount  obtained.  Experiments  conducted  in  this  way  show  tliat 
1  gram  of  the  dry  matter  consumed  by  respiration  disengages  2564 
calories  and  bO'Sb  calories  during  a  germination  of  5  and  9  da^s 
respectively.  The  matter  which  disappears  during  the  first  five  days 
is  of  sensibly  the  same  composition  as  staicli,  and  outside  of  the  seed 
would   Le  cajaUe  of  disengaging   4479  calories  per  gram  by  com  but- 
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tion.  The  matter  oxidised  during  the  nine  days  corresponds  in  com- 
position with  a  mixture  of  60  per  cent,  starch  and  40  per  cent,  fat, 
and  is  theoretically  capable  of  disengaging  6641  calories  per  gram. 

There  is  therefore  a  considerable  amount  of  force  absorbed  during 
germination.  J.  M.  H.  M. 

Comparative  Growth  of  Peas  and  Maize  in  Mineral  and 
Organic  Solutions.  By  V.  Jodin  (Atin.  Agronomiqnes,  10,  193 — 
215). — In  this  paper  are  collected  the  details  of  experiments  made  some 
years  ago  on  the  culture  of  peas  and  maize  in  certain  artificial  solutions. 

1.  Organic  solution  consisting  of  a  certain  weight  of  dried  and 
powdered  pea  plants  (seed  and  straw)  inclosed  in  a  porous  cell  placed 
in  a  porcelain  crucible  full  of  water,  so  that  gradual  exosmose  of  the 
soluble  matter  took  place  through  the  walls  of  the  cell.  The  crucible 
was  furnished  with  a  lid  p'erced  with  two  holes  to  admit  the  stems  of 
the  pea  and  maize  plants.  The  weighed  seeds  were  allowed  to  germi- 
nate in  water  or  in  soil,  and  the  plants  then  transferred  to  the  artificial 
solution.  Growth  took  place  in  both  cases,  that  of  the  maize  being 
much  more  luxuriant  than  that  of  the  pea — the  dried  crop  from  the 
maize  seed  being  29".3S  times  the  weight  of  the  seed,  and  that  of  the 
pea  4' 18.  Determinations  were  made  of  nitrogen  and  minerals  con- 
tained in  these  crops,  in  the  manure  supplied,  and  in  the  residual 
liquid,  and  from  these  figures  the  proportions  of  nutritive  substances 
in  the  manure  utilised  by  the  growing  plants  were  calculated. 

2.  Mineral  Solution. — This  contained  all  the  minerals  of  the  pre- 
ceding organic  solution,  and  in  about  the  same  proportions,  but  the 
nitrogen  was  supplied  as  a  nitrate.  The  experiments  were  conducted 
as  with  the  preceding  solution,  and  the  amount  of  growth  was  about 
the  same. 

.3.  Mixed  Solution. — A  quantity  of  the  powdered  pea-manure  was 
placed  in  a  funnel  provided  with  a  stop-cock,  and  moistened  with 
water.  From  time  to  time  the  water  was  allowed  to  run  through  into 
a  flask  and  was  again  poured  into  the  funnel.  This  treatment  was 
prolonged  for  about  a  year,  when  the  residue  in  the  funnel  was  only  a 
fifth  of  its  original  weight.  The  solution  thus  obtained  (A)  was 
employed  alone  in  some  of  the  cultivations,  and  in  others  was  mixed 
with  a  mineral  solution  (B)  made  by  dissolving  the  ash  of  an  equal 
weight  of  dried  pea  plant  in  the  smallest  possible  quantity  of  nitric 
acid,  and  diluting  with  water.  The  solution  B  was  also  employed 
alone  in  some  of  the  experiments,  and  the  results  of  the  three  methods 
go  to  show  that  in  the  mixture  of  the  solutions  A  and  B  each  pro- 
duced its  proportional  effect,  and  no  increase  of  crop  was  obtained  by 
the  mixture.  Solution  A  gave  very  small  and  feeble  plants,  whilst 
those  grown  in  B  were  comparatively  luxuriant  and  robust. 

The  results  of  all  the  experiments,  which  are  given  in  great  detail, 
go  to  show  that  the  plants  derived  no  benefit  from  the  decaying 
organic  matter  of  the  manure,  except  in  so  far  as  the  nitrogen  wa.s 
gradually  transformed  by  putrefaction  and  fermentation  into  the 
mineral  foims  of  ammonia  and  nitric  acid.  In  all  cases  in  which 
estimations  were  made,  there  was  a  loss  of  nitrogen — often  amounting 
to  50  per  cent,  of  that  in  the  seed  and  manure.  J.  M.  H.  M. 
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Function  of  Tannin  in  Vegetable  Cells.  By  W.  Gardi\kh 
(^Ann.  .{(jrn)i(iiniqut'S,  10,  188  —  Ib'J  ;  from  Fror.  Camhrichje  Phil. 
Soc,  IV). — By  means  ot'  Kose's  reaoent,  the  author  has  made  some 
microchemical  observations  on  the  occurrence  of  tannin  in  vegetabU^ 
cells.  Rose's  reagent  consists  of  ammonium  molybdate  di.ssolved  in  a 
satui-ated  solution  of  ammonium  chloride,  and  strikes  a  red  colour 
with  tannift  glucosides  and  tannic  acid.  An  excess  of  the  reagent 
produces  a  voluminous  precipitate,  if  the  tannin  be  a  glucoside. 
Tannins  are  very  abundant  in  the  motor  tissue  of  the  sensitive  plant 
and  similar  tissues,  and  there  is  possibly  some  connection  between  the 
presence  of  tannin  and  the  irritability  of  the  tissue.  It  is  probable 
that  tannin  is  one  of  the  ultimate  products  of  the  metamorphosis  of 
immediate  principles,  that  it  is  not  utilizetl  by  the  plant,  and  that  its 
disappearance  when  once  deposited  is  doubtful.  J.  ]\[.  II.  ^I. 

Acidity  of  Cell  Sap.  By  G.  Kkais  (Ami.  Ai/ronomiqaes,  10, 
238 — -■24U). —  liy  uK-aus  of  dilute  (0*1  per  cent.)  standard  solution  of 
sodium  hydroxide,  the  author  has  determined  the  total  acidity  of  the 
cell  sap  contained  in  the  different  organs  of  growing  plants  in  various 
circumstances.  The  leaves  are  the  most  acid  parts  of  ordinary  herbs 
and  shrubs,  the  roots  the  least.  This  rule  is  reversed  in  the  Crassu- 
lacese.  The  wood  and  bark  are  more  acid  than  the  pith.  In  many 
leaves,  the  acidity  often  increases  from  the  tip  to  the  bnse.  The  acidity 
of  a  stem  generally  increases  with  the  age,  i.e.,  from  above  down- 
wards, but  in  some  cases,  young  lupins  for  example,  it  remains 
constant  for  some  time.  The  petals  of  the  Boraginaccae,  red  when 
young,  are  more  acid  than  when  blue  and  full  grown.  In  an  organ 
undergoing  geotropic  curvature,  the  acidity  diminishes  on  the  convex 
side.  When  a  plant  germinates  in  darkness  the  acids  increase;  they 
diminish  when  it  is  transported  into  the  light,  but  subsequently 
increase.  A  plant  may  giow  in  the  dark  without  any  increase  of 
acidity.  It  has  been  known  for  some  time  that  the  leaves  of  the 
CrassulacesB  become  very  acid  during  the  night,  but  lose  their  acidify 
in  the  day.  The  author  shows  that  this  periodicity  is  a  general 
phenomenon  differing  only  in  intensity  in  different  plants,  and  directly 
dependent  on  the  iiluminiition.  Not  only  can  the  acidity  be  caused  to 
increase  by  shading  the  plants  during  the  day,  but  a  local  accumulation 
or  development  of  acid  can  be  produced  by  darkening  a  particular  leaf 
or  part  of  a  leaf.  The  red  rays  of  the  spectrum  are  more  potent  than 
the  blue  in  relation  to  this  phenomenon.  In  an  atmosphere  of 
carbonic  anhydride  or  hydrogen,  acids  are  not  formed  during  the 
night  nor  are  they  decomposed  during  the  dav,  so  that  these  changes 
are  not  related  to  the  diurnal  a.ssimilation  of  carbon.  In  the  night, 
when  the  acidity  is  greatest,  the  quantity  of  glucose  is  least,  and 
during  the  day  as  the  acids  diminish  so  the  glucose  increases. 

J.  M.  H.  M. 

"Butter  Beans,"  a  new  Variety  of  Fatty  Seeds.  By  F.  v. 
HuM.NtL  and  J.  WuLHiAUKR  (iJiiiyl.  pohjf.  J.,  252,  3:33 — ^.^T). — 
During  the  last  few  months,  fatty  seeds  of  remarkable  size  have  been 
brought  into  commerce  by  way  of  Marseilles  and  Trieste  consisting  of 
the  split  embryo  of  endospermless  seeds,  which  belong  to  the  Valfriii, 
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iiidica,  a  tree  growing  in  India  (especially  Malabar),  whence  large 
quantities  of  vegetable  fat  (Malabar  tallow)  have  been  recently 
imported  into  Europe.  The  seeds  are  brought  into  the  market  in  a 
decayed  condition,  the  fruits  being  gathered  triennially  and  not  as 
they  fall  from  the  trees.  The  seeds  have  an  aromatic  and  bitter  taste, 
and  a  fiiint  aromatic  odour.  Examined  under  the  microscope,  they 
appear  to  be  made  up  of  thin  isodiametric  parenchyma  cells,  the 
contents  of  which  are  composed  of  three  ingredients:  (1)  yellow 
hyaline,  or  fine-grained  masses  of  albuminous  bodies  (protoplasm) 
insoluble  in  boiling  alcohol ;  (2)  fatty  substances,  which  are  colour- 
less, hyaloid,  and  crystalline,  at  places  forming  masses  which,  in 
consequence  of  the  decay  of  the  seeds,  are  quite  separate  from  the 
yelloiv  albumin  ;  (3)  numerous  starch  granules  (to  the  extent  of  from 
15 — 20  per  cent.).  The  seeds  of  the  Vaferia  indica  when  dried  in  the 
air  contain  49'21  per  cent,  of  a  greenish-yellow  solid  fat  characterised 
by  its  agreeable  slightly  balsamic  odour.  The  fat  resembles  mutton 
tallow  in  hardness  and  viscosity,  has  a  sp.  gr.  of  0"915  at  15°  and 
melts  at  42°.  It  consists  of  SI  per  cent,  neutral  fatty  acid  glycerides, 
and  triolein;  and  19  per  cent,  free  fatty  acids.  The  fatty  acids 
separated  from  the  products  of  saponification  melt  at  56'6°,  solidify  at 
54'8°,  and  represent  a  mixture  of  oleic  acid  and  solid  fatty  acids 
melting  at  63'8',  and  constituting  60  per  cent,  of  the  total  weight  of 
vegetable  fab.  D.  B. 

Action  of  Hydroxylamine  Salts  on  Plants.  By  V.  Meyer  and 
E.  ScHULZE  (Ser.,  17,  1554 — 1558). — The  position  which  hydroxyl- 
amine occupies  between  the  two  nitrogenous  foods  of  plants,  ammonia 
and  nitric  acid,  and  its  great  chemical  activity  as  compared  with  the 
inertness  of  these  food-stuifs,  seem  to  point  to  a  probable  formation  of 
hydroxylamine  in  the  organisms  of  plants,  and  to  its  playing  an 
important  part  in  the  assimilation  of  starchy  and  other  matters  and 
the  formation  of  albuminoids. 

With  the  view  of  throwing  some  light  on  this  subject,  the  authors 
have  made  some  experiments  on  nourishing  maize  and  barley  by 
means  of  artificiallv  prepared  food  solutions.  One  solution  contained 
in  1  litre,  0-25  gram  CaSOi,  0-25  gram  MgSOi,  0-5  gram  KH0PO4, 
0T5  gram  NaCl,  and  0"80  gram  Ca(N03);,  and  a  trace  of  feme 
chloride.  In  the  other  solutions,  the  calcium  nitrate  was  replaced  by 
its  equ'ivalent  proportion  of  ammonium  sulphate,  hydroxylamine 
hydrochloride,  or  hydroxylamine  sulphate  respectively.  The  plants 
throve  well  in  the  nitrate  solution,  moderately  well  in  the  ammoniacal 
solution,  but  very  soon  died  in  each  of  the  hydroxylamine  solutions. 
In  pui'e  water,  they  lived  and  put  forth  leaves  long  after  those  in  the 
hydroxylamine  solutions  were  dead.  It  is  thus  clear  that  hydroxyl- 
amine acts  on  plants  as  a  poison,  and  this  is  contirmed  by  the  fact 
that  a  very  little  hydroxylamine  salt  added  to  a  solution  of  gelatin 
and  to  hay  extract  acted  antiseptically,  preventing  the  formation  of 
mould,  &c.  It  is  still  possible  that  hydroxylamine  may  be  formed  in 
{)lants  as  a  transition-product  and  yet  act  as  a  poison  when  taken  up 
by  the  roots,  just  fis  peptone  acts  as  a  poison  when  introduced  into 
the  veins  of  animals.  L.  T.  T. 
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Importance   of   Silicic   Acid  in  the    Culture  of  Oats.     By 

C.  Kkkizhauk  unci  K.  Whmk  (Lauihr.  Vrrsuchs-t^tat.,  30,  Itil  — 198). — 
The  experiments  described  were  carried  out  at  the  e.xperimental  station 
of  Hohenlieim  in  water  cnlture,  the  silicic  acid  was  obtained  by  treating 
chemically  pure  silica  with  warm  caustic  potash  solution  and  neutral, 
isiuj:^  the  potash  by  free  nitric  acid  previoiTsly  added  to  a  nutritive 
solution  employed  at  Hohenheim  in  agricultural  experiments — the 
silicic  acid  was  thus  left  in  a  free  state  dissolved  in  the  solution 
containing  the  other  fertilising  matters. 

Three  sets  of  experiments  were  made,  one  without  silica,  and  the 
others  with  weak  and  strong  solutions  of  silica. 

The  details  are  voluminous,  but  summarised  show  that  the  absorp- 
tion of  silica  greatly  assists  the  assimilation  of  other  plant  foods,  and 
that  plants  to  which  it  is  supplied  sliow  a  decidedly  more  healthy 
development  of  grain  and  straw  than  others  not  so  treated.  Previous 
ex])eriments  at  the  same  station  had  shown  that  phosphoric  acid  acted 
in  a  similar  way  (assisting  the  assimilation  of  ordinary  plant  foods)  ; 
the  authors  therefore  ask  the  question  if  it  is  possible  to  replace 
phosphoric  by  silicic  acid  in  the  composition  of  artificial  manures. 
Attempts  in  this  direction  have  been  made  by  manure  manufacturers 
but  without  success,  due,  the  authoj's  think,  to  the  use  of  the  silica 
in  an  unsuitable  form ;  its  success  depends  greatly  on  its  correct 
preparation,  and  extensive  experiments  are  desirable  ;  they  should  be 
made  under  normal  agricultural  conditions,  experiments  in  water 
culture  not  being  decisive,  as  plants  absorb  more  nutriment  from  the 
solutions  employed  than  if  the  same  matters  are  applied  in  ordinary 
culture  in  earth. 

The  authors  doubt  the  possibility  of  silicic  acid  replacing  phos- 
phoric in  maniires,  but  they  look  forward  to  a  C(mibination  of  both, 
which  wiil  yield  excellent  results  in  the  culture  of  the  Graminacepe. 

J.  F. 

Feeding  Cattle  on  Lupines.  By  L.  Seeling  (Bied.  Centr., 
1884',  273)  — The  author  has  been  successful  in  feeding  cattle  with 
lupines  freed  fi'om  the  bitter  ])i'iiiciple.  E.  W.  P. 

Cultivation  of  Sugar  Beet  and  other  Roots.  By  Marcker 
and  others  {Hied.  Centr.,  1884,  262 — 271). — Mai-cker  in  his  experi- 
ments found  "  Little  Wanzlebener  original "  produced  the  heaviest 
yield  of  sugar  per  morgen,  whilst  "  Dippe's  Wanzlebener  "  had  the 
highest  quotient  of  purity.  Scholz  obtains  most  sugar  from  "Eigene 
Schlesische,"  but  the  highest  quotient  was  from  Little  Wanzlebener  in 
liumcjus  soil.  F.  Bastian  grew  roots  on  sand}-  loam  and  manured  with 
dung,  dung  and  super,  and  dung  mixed  with  ammonium  superphos- 
phate ;  the  heaviest  crop  of  roots  was  produced  by  the  last  mixture, 
and  the  quotient  of  purity  was  also  the  highest,  viz.,  87.  The 
analyses  of  roots  made  by  I'agnoul  are  of  interest,  as  they  show  that 
large  quantities  of  salts  and  nitrates  are  retained  in  tlie  ripened  root ; 
in  the  roots  manured  with  dung,  there  was  found  of  salts  lUtJt)  percent.  ; 
of  nitrate  ()'728;  or  referred  to  lOU  parts  of  sugar,  2-112  and  lGl-7 
resj)ectively  ;  this  i.s  the  more  interesting,  as  it  shows  the  formation  of 
nitrate  when  dung  decomposes;  the  presence  of  salts  causes  a  rapid 
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development  of  leaves,  wliich  in  their  turn  cause  the  nitrate  which  the 
plantwhen  manured  with  nitre  had  absorbed  to  be  decomposeil.  Pagnoul 
further  experimented  on  the  influence  of  light  on  the  decomposition 
of  nitre  in  the  plant,  by  raising  the  plants  under  glass,  some  of  which 
was  transparent,  the  rest  blackened.  In  the  shade  there  was  much 
more  nitrate  undecomposed,  showing  that  the  activity  of  leaf-growth 
was  necessary  for  the  proper  decomposition  of  this  compound ;  conse- 
quently, when  the  leaf-growth  is  rapid  and  ripening  occurs  early,  the 
leaves  produce  sugar  in  those  months  when  the  days  are  long-  and  the 
sky  clear,  whilst  the  late  ripening  kinds  produce  more  sugar  because 
the  growth  of  the  leaves  is  carried  on  into  autumn  when  the  weather 
is  warm  and  moist, 

B.  Corenwinder  grew  beet  in  pots  filled  with  sand  to  which 
manures  containing  no  carbon  in  any  form  were  added,  also  in  pots 
containing  carbonaceous  manures,  and  in.  the  field,  with  the  result 
that  the  beet  leaves  were  capable  of  obtaining  all  necessary  carbon  for 
their  gi^owth  ;  in  fact,  the  weight  of  the  crop  grown  on  the  sand  was 
very  little  less  than  that  grown  in  the  field,  whilst  the  percentage  of 
sugar  was  much  higher.  The  other  articles  on  the  subject  are  of  no 
chemical  interest.  E.  W.  P. 

Researches  on  the  Sugar-cane.  By  W.  Knop  (Landiv.  Versuchs- 
Sfat.,  30,  277 — 287). — Several  samples  of  sugar-cane  which  had  been 
attacked  by  a  fungoid  growth  were  sent  to  the  author  from  Pernam- 
buco ;  this  disease  has  caused  great  injury  to  the  plantations,  but 
the  author  is  unable  to  propose  a  remedy,  and  thinks  the  subject 
should  be  studied  on  the  spot.  The  paper  contains  remarks  of  interest 
on  the  analysis  of  the  cane,  and  of  the  soil  on  which  it  was  grown, 
samples  of  which  were  also  sent  to  him.  The  analyses  Nos.  1  and  2 
are  of  the  ash  of  diseased  canes.  No.  3  of  sound.  The  author  considers 
that  the  differences  do  not  exceed  those  observed  in  the  ashes  of  other 
grasses  at  various  stages  of  their  growth. 

No.  1.  No.  2.  No.  3. 

Silicic  acid 34'5 

Lime 2"5 

Magnesia 6'8 

Phosphoric  acid 3*4 

Sulphuric  acid    3"4 

Chlorine 123 

Potash 3G7 

Soda    0-4 

He  draws  special  attention  to  the  large  amount  of  potash  present, 
more  than  sufficient  to  saturate  the  acids  and  chlorine,  and  leave  a 
considerable  surplus.  Manganese  and  iron  were  present  but  in  small 
quantities,  and  in  presence  of  phosphoric  acid  were  not  estimated. 

The  soil  consists  of  decomposed  quartz  and  quartzite,  containing 
iron  and  manganese ;  its  mechanical  condition  showed  a  proportion  of 
53  per  cent,  of  fine  clay  to  47  per  cent,  of  different  grades  of  sand 
and  gravel.  J-  F. 
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Volume-weight  of  some  Manures,     By  V.  Magkrstein  {Jlied. 


Mauure. 


1  hecfx)I 
weighs 


Mux.  ol'  moist  lire 

absorbeil  after  three 

clays'  exposure 

to  moist  air. 


Vol  nine 
inerease, 
per  cent. 


I'otassium  sulpliato    

Kaiiiite    

Chili  saltpetre 

Ammonium  suljjhate 

Lime  (dust)    

Caleium  sulphate   

I'otashes 

Coal  ashes 

Kaw  bone  meal 

!St  earned  bone  meal    

Baker  guano 

Bone  supMi^ho-sphate  . .  . . 
Sotlium  superphosphate  . . 
Peruvian  superphosphate. , 
Baker  superphosphate  . .  . , 
Mejillones  superphosphate 
Ammonium  ,, 

Dissolved  flesh  meal 

Blood  meal 

Liquid  manure  (cows')  . .  . 


kilos. 

128 
82 

105 
84 

106 
77 
41 
69 
85 
81 

112 
76 
82 
61 
92 
90 
72 
76 
67 

102 


kilos,  pi'r  hectol. 
0G6 
0-69 
100 
2-00 
1-66 
1-60 
0  10 
2-3  5 
100 
2-50 
6  00 
1-33 
3-33 
2  00 
3-30 
2-33 
5  33 
4-30 
6(;7 


5  0 
7-5 
0-5 
0-5 
1-3 
2  0 
10 
1-5 
6o 
8-3 
4-0 
2  0 
30 
0-6 
6-0 
5  0 
8  0 
16  0 
12-0 


E.   W.    P. 

Report  on  Experiments  on  Manuring  Grain.  By  Emmerling, 
LiM.ES,  and  >kh.T«jKK  {liitd.  Ctnlr.,  Ib8-i,  217 — 227). — These  experi- 
luents,  made  in  1^82,  are  a  continuation  of  those  made  in  1880 — 81 
(Abstr.,  1881,  3u9 ;  1882,  333;  1884,  211).  The  season  was  good, 
although  the  harvesting  suffered  somewhat  by  storms  ;  the  manures 
included  superphosphate,  precipitated  phosphate,  blood,  ammonia,  &c. 
The  resulLs  on  the  cro|).s,  barley,  oats,  on  the  different  classes  of 
soil  in  the  neighbourhood  of  Kiel  are  fully  given,  as  also  the  analyses 
of  the  soils.  Tlie  exjicriments  on  marsh  land  show  a  loss  when  pre- 
cipitated phosphates  are  used,  because  the  superphosphate  penetrates 
deeply,  rapidly  and  more  completely  into  such  a  soil  than  does  the  other 
manure.  Ammonia  in  all  cases  brought  an  increase,  but  that  increase 
was  insufficient  to  pay  for  the  extra  cost ;  but  as  for  Chili  saltpetre 
there  was,  beside  a  gain  in  crops,  al.so  an  increase  sufficient  to  pay 
expenses.  The  cond)ination  of  phosphate  with  ammonia  always 
brought  an  increased  yield,  and  although  there  was  no  direct  financial 
gain,  yet  a  sufficient  quantity  of  manure  was  left  in  the  soil  for  the 
succeeding  crop,  so  saving  something  in  the  succeeding  season.  Chili 
saltpetre  witli  phosphoric  acid  on  loam  and  sandy  loams  g'ave  excellent 
results,  but  when  tlie  soil  was  deficient  in  lime,  the  preciintated  phos- 
jdiates  woi-ked  well.  Finally,  the  authors  show  that  in  the  loamy 
.soils  of  Hulstein  the   value  of  superphosphate    compared    with  pre- 


1214  A'5STRACTS   OF  CHEMICAL  PAPERS. 

cipitated  pbospbate  is  40  :  21  (eliminating  the  action  of  the  nitrogen)  ; 
in  the  previous  season  of  1880,  which  was  bad,  this  value  came  out 
40  :  22,  the  money  ratio  of  the  two  being  40  :  32,  consequently  in 
such  districts  the  former  material  is  better  than  the  latter.  As  regards 
bone  meal  and  blood,  it  is  only  in  those  soils  wanting  lime  that 
steamed  bones  take  first  rank.  E.  W.  P. 

Loss  of  Nitrogen  by  Organic  Matters  during  Putrefaction. 

By  A.  MORGEN  {Landw.  Vers iichs- Stat.,  30,  199— 216).— This  subject 
has  been  studied  by  many  chemists,  and  its  importance  to  agriculture 
fully  admitted.  Different  processes  have  been  suggested  to  prevent  the 
loss.  Lawes  and  Gilbert  proposed  the  addition  of  burned  earth  to  the 
decaying  substance,  Konig  ai^d  Kiesow  of  ordinary  garden  soil 
unburned,  and  the  same  experimenters  recommended  gypsum. 

The  author  undertook  a  series  of  experiments  on  the  subject,  and 
arrived  at  the  following  conclusions  : — The  loss  of  nitrogen  during 
putrefaction  of  nitrogenous  organic  substances  is  large  and  constant; 
its  amount  greatly  depends  on  the  mechanical  condition  of  the  sub- 
stance ;  if  loose,  porous,  and  moist,  it  loses  much  more  than  if  densely 
packed  and  modei-ately  dry.  The  loss  he  attributes  to  a  process  of 
oxidation  and  nitrification,  free  nitrogen  being  set  free  simultaneonsly 
WT^th  the  formation  of  nitrites  and  nitrates.  As  a  preventative  he  tried 
the  addition  of  clay,  without  success  ;  5  per  cent,  of  gypsum  dimi- 
nished the  loss  very  materially,  but  the  greatest  success  was  obtained 
by  the  use  of  5 — 10  per  cent,  of  kainite,  which  in  all  cases  reduced 
the  loss  to  a  very  small  amount,  and  in  some  instances  prevented  any 
loss  whatever.  The  i-eason  that  this  result  was  obtained  is  not  under- 
stood, but  the  author  promises  to  investigate  the  matter. 

J.  F. 

Retrogression  of  Superphosphates.  By  W.  Knop  (Landw. 
Versuchs-Stat.,  30,  287 — 291). — The  author  first  draws  attention  to 
the  discovery  of  Miircker,  that  samples  of  commercial  superphos- 
phate kept  in  glass-stoppered  bottles  do  not  retrogi'ade,  but  that 
samples  of  the  same  in  tin  boxes  show  a  gradual  return  from  the 
soluble  to  the  insoluble  form.  The  general  opinion  is  that  the  retro- 
gression is  due  to  the  presence  of  salts  of  iron  and  alumina,  but  the 
author  thinks  there  are  other  causes  not  yet  fully  investigated.  In 
the  preparation  of  a  liquid  fertiliser,  consisting  of  a  solution  of  calcium 
nitrate,  potassium  nitrate,  and  potassium  phosphate,  he  found  that 
after  a  time  a  pulverulent  crystalline  salt  was  deposited,  which  on 
analysis  he  found  to  be  bibasic  calcium  phosphate,  with  variable 
amounts  of  combined  water.  Two  specimens  very  carefully  prepared 
were  of  the  following  composition  : — 

Sample  A    Ca.HoROg  -|-  H.O. 

Sample  B    Ca^HoP^Oe.  J.  F. 
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An  Indicator.  T5v  A.  G wvalowski  (Bied.  Centr.,  1884,  28^). — 
A  mixture  of  an  alcoholic  solution  of  phenophthalein  with  dimethvl- 
aniline  orange  is  recommended  as  indicator  in  alkalimetry  or  acidi- 
metry.  The  mixture  is  lemon-yellow  when  quite  neutral,  whilst  when 
acid  it  is  rose-red  ;  when  alkaline,  deep-red.  E.  W.   P. 

Analysis  of  Volatile  Organic  Sulphur-compounds.  By  V. 
Meykij  and  0.  Stadlku  (Ber.,  17,  lo7G — 1577). — In  the  estimation  of 
nitrogen  in  volatile  compounds  containing  sulphur  by  Dumas'  method, 
great  care  must  be  taken  to  carry  on  the  combustion  very  nlmcli/.  If 
burned  at  all  quicklv,  carbonic  oxide  is  evolved,  probably  formed  by 
the  reduction  of  carbonic  anhydride  by  sulphurous  acid  in  the  presence 
of  heated  metallic  copper.  A  very  volatile  substance  contaminf  a 
large  percentage  of  sulphur  was  analysed  to  ascertain  Avhether  nitrogen 
was  also  present,  when  the  authors  obtained  a  considerable  quantity 
of  permanent  gas  ;  this,  however,  was  found  to  be  carbonic  oxide,  and 
not  nitrogen.  Safisfactoi-y  results  were  obtained  on  performing  the 
combustion  very  slowly.  L.  T,  T. 

Examination  of  H.  Grouven's  Method  of  Nitrogen  Estima- 
tion. By  U.  Kreuslf.r  and  H.  Landolt  (Landw.  Versuchs-Sfaf.,  30, 
24o — 271). — This  new  method  (Abstr.,  1883, 1028)  is  said  to  have  many 
advantages  over  other  processes,  especially  in  analyses  of  manures  and 
agricultural  products.  The  Prus.sian  Ministry  of  Agriculture  appointed 
the  authors  to  fully  examine  the  method,  and  this  paper  is  their 
report.  They  purchased  two  sets  of  apparatus  from  the  holders  of  the 
patent,  and  carried  out  two  sets  of  experiments,  one  at  the  P]xperi- 
mental  Station  of  Poppelsdorf,  the  other  at  the  Agricultural  High 
School  in  Berlin,  where  the  personal  supervision  of  Ur.  Grouven  was 
in  many  cases  available.  It  is  unneces.sary  to  say  that  the  experi- 
ments were  conducted  with  every  precaution  to  ensure  impartiality. 
In  those  at  Poppelsdorf  the  results  were  controlled  by  the  soda-lime 
process  and  sometimes  volumetrically  ;  those  in  Berlin  were  made 
with  substances  from  the  laboratory,  previously  carefully  analysed  or 
of  known  composition. 

The  details  of  each  experiment  are  given  ;  but  the  results  were  all 
unfavourable  to  the  new  method,  and  the  reporters  say  that  it  requires 
numerous  precautions,  and  in  the  end  does  not  ea.sil}-  yield  correct  re- 
sults. They  admit  that  the  apparatus  is  thoughtfully  con.structed, 
and  that  the  principle  of  burning  the  substances  in  a  current  of  super- 
heated steam  is  good,  but  in  its  present  state  it  is  not  likely  to  sii])er- 
sede  other  and  better  known  methods.  J.   P. 

Detection  and  Estimation  of  Ammonia  in  Animal  Liquids, 
By  J.  Latschk.niikkgkk  {Monatsh.  Clum.,  5,  12'.) — l-")t). — Nuim-njus 
methods  have  been  devised  for  the  estimation  of  ammonia  in  animal 
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]i(^uids,  but  so  far  with  very  inaccurate  results.  The  author,  as  the 
r^^'.sult  of  a  long  investigation  of  many  different  processes,  recom- 
mends the  following  method  : — 20  c.c.  of  a  cold  saturated  solution  of 
cnpric  sulphate  is  placed  in  a  beaker  of  about  120  c.c.  capacity, 
Aveighed,  20  c.c.  of  the  liquid  under  investigation  added,  and  the  whole 
again  weighed.  The  mixture  is  then  carefully  neutralised  with  baryta- 
Avater,  washed  into  a  litre  flask,  and  water  added  to  make  up  a  litre. 
The  liquid  af  rer  filtration  should  be  perfectly  clear  and  colourless. 
The  amount  of  ammonia  in  the  liquid  is  now  determined  colori- 
metrically  by  means  of  Nessler's  solution  ;  a  standard  solution  of 
ammonium  chloride  whose  strength  =  O'Ol  mgrm.  of  NHg  per  c.c. 
being  used  for  comparison.  The  results  obtained  show  a  very  close 
agreement.     The  following  table  gives  the  mean  results  obtained  :— ■ 

Liquid  employed.  Per  cent,  of  NH3. 

Human  urine,  sp.  gr.,  1'021 0"05550 

Dog's  urine,  sp.  gr.,  1-018    OOSO^S 

Cow's  milk 0-02106 

Ox  blood 0-00781 

Ox  gall   0-00283 

A.  J.  G. 

Apparatus  for  the  Estimation  of  Carbonic  Anhydride.     By 

R.  Baur  (J.  pr.  Cliem.  [2],  29,  489— 4il3).— The  author  claims  that 
bv  means  of  the  apparatus  which  has  been  patented  in  Germany  he 
has  obtained  a  quick  and,  for  technical  purposes,  correct  method  of 
estimating  carbonic  anhydride  volumetrically.  A  drawing  of  the 
apparatus  is  appended  to  the  paper. 

The  apparatus  consists  of  two  parts,  the  generator  and  the  gas- 
measuring  tube.  The  generator  is  a  bottle  in  which  the  carbonate 
is  placed,  together  with  a  bulb  containing  acid.  This  bottle  is  con- 
nected by  an  india-rubber  tube  and  a  three-ways  stopcock  to  the 
measuring  tube.  This  stopcock  allows  of  direct  communication 
between  the  two  parts,  or  between  the  air  and  either  or  both  of 
the  two  parts.  The  calibrated  measuring  tube  is  placed  vertically 
in  a  cylinder;  the  top  is  drawn  out  and,  passing  through  an  india- 
rubber  stopper  fixed  on  the  top  of  the  cylinder,  is  attached  to  the 
three-wavs  stopcock.  The  lower  end  is  open,  and  by  means  of  a 
cork  support  is  fixed  in  the  lower  part  of  the  cylinder,  which  is 
slightly  restricted  for  the  purpose.  The  stopper  at  the  top  of  the 
cylinder  is  fitted  with  a  funnel  for  admitting  liquid  into  the  space 
between  the  cylinder  and  the  measuring  tube,  and  the  bottom  is  also 
closed  with  an  india-rubber  stopper  and  fitted  with  a  stopcock.  The 
author  uses  a  liquid  for  filling  the  cylinder  and  measuring  tube  which 
absorbs  very  little  carbonic  acid,  but  he  does  not  mention  what  this 
liquid  is. 

The  process  consists,  after  the  apparatus  has  been  proved  to  be 
air-tight,  in  filling  the  cylinder  and  measuring-  tube  through  the  funnel 
with  the  liquid  up  to  the  zero  mark,  and  at  the  same  time  preserving 
atmospheric  pressure  in  both  parts  of  the  apparatus  by  means  of  the 
three- ways  stopcock.  The  connection  with  tlje  air  is  then  closed,  but 
made  between  the  two  parts  of  the  apparatus,  and  the  acid  is  poured 
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on  the  weighed  carbonate  in  the  generator.  As  the  carbonic  anhydride 
is  genei-ated  the  h'quid  sinks  in  the  measuring  tube,  and  to  keep  the 
pressure  constant  is  run  out  by  opening  the  stopcock  at  the  bottom  of 
the  outer  cylinder.  To  withdraw  the  carbonic  acid  dissolved  in  the 
liquid  in  the  generator,  the  pressure  in  it  is  diminished  for  a  time  by 
continuing  to  witlidraw  the  liquid  from  the  outer  cylinder.  Tlie  level 
of  the  licjoid  in  the  two  tubes  is  afterwards  restored  by  pouring  suffi- 
cient liquid  in  at  the  top  of  the  outer  tube,  and  the  amount  of  car- 
bonic anhydride  read  off,  and  correction  made  for  atmosplieric  pres- 
sure and  temperature.  The  form  of  the  apparatus  prevents  rapid 
cliange  of  temperature,  and  by  withdrawing  the  carboiuc  anhydride 
from  the  liquid  in  the  generator,  the  absorption  coefficient  may  for 
technical  purposes  be  neglected.  A.  B. 

Estimation  of  Morphine  in  Opium.  By  v.  Perger  {J.  pr. 
China.  L-j,  29,  iJ7 — llU). — -The  author  has  carefully  examined  the 
methods  in  ordinary  use  for  the  estimation  of  morphine  in  opium,  as 
to  their  relative  accuracy,  making  anal^'ses  of  the  same  sample  of 
opium  by  each  method,  and  finds  that  they  give  most  variable  results. 
The  metliods  in  common  use  are  Godeffroy's,  Austrian  Pliarmacopceia, 
and  Merk's. 

Godeffiuys  method  is  as  follows  : — 10  grams  of  dry  opium  powder 
are  mixed  with  25  c.c.  of  hot  water,  and  then  pressed  between  folds 
of  linen,  this  operation  being  repeated  until  the  water  is  no  longer 
coloured.  The  liquid  is  then  boiled  two  or  three  times  with  8  to  10 
g)-ams  of  slaked  lime  and  filtered ;  ammonium  chloride  is  added  to 
the  filtrate  until  after  standing  it  smells  of  ammonia.  The  morphine 
crystallises  out  after  12 — 24  hours,  and  can  be  estimated  by  collecting 
it  on  a  tared  filter  and  washing  it  with  dilute  ammonia. 

The  Austrian  Fhamiacopceia  method  is  as  follows: — 10  grams  of  dry 
j)owdered  opium  are  treated  with  90  grams  of  a  mixture  consisting  of 
140  grams  of  distilled  Avater  and  4(»  grams  of  hydrochloric  acid 
(12"2  per  cent.).  The  residue  remaining  after  filtering  and  washing 
i.s  weighed.  If  the  opium  be  good,  it  should  not  exceed  45  grams. 
The  filti-ate  is  mixed  with  20  grams  of  powdered  sodium  chloride,  and 
allowed  to  remain  for  24  hours  in  the  cold.  The  precipitate  is  then 
collected  and  washed  with  a  saturated  solution  of  sodic  chloride.  The 
filtrate  is  treated  with  ammonia  and  allowed  to  stand  lor  12  hours. 
The  morphine  which  crystallises  out  is  separated  by  decantation, 
collected  on  a  filter,  and  w^ashed  with  as  small  a  quantity  of  distilled 
water  as  possible  ;  it  is  then  dried  in  a  poi  celain  basin,  and  treated 
with  an  equal  weight  of  a  mixture  consisting  of  equal  weights  of  acetic 
iicid  (204  y)er  cent.)  and  water.  After  adding  water,  the  liquid  is 
filtered.  The  filtrate  should  not  exceed  70 — 80  grams.  An  excess  of 
ammonia  is  added  to  it,  and  it  is  allowed  to  remain  for  12  hours, 
when  the  precipitate  is  collected  and  weighed.  The  weight  should 
exceed  1  gram. 

E.  }ferL-'ii  viflhoil  is  as  follows  : — 15  grams  of  opium  are  cut  up  and 
boiled  with  lOO  gnims  of  45  per  cent,  alcohol.  The  extract  is  sepa- 
rated from  the  residue  by  filtration,  and  the  latter  is  again  treated 
■with  100  grams  of  alcohol ;  8  grams  of  crystallised  soda  are  added  to 
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the  solution,  and  it  is  evaporated  without  stirring.  The  residue  is 
treated  with  60  grams  of  cold  water,  and  decanted  into  a  glass 
cylinder ;  the  clear  liquid  is  poured  off,  and  the  undissolved  portion 
washed  again  with  30  grams  of  cold  water,  and  then  with  45  grams  of 
alcohol  (90  per  cent.),  and  finally  collected.  The  crystalline  mass 
remaining  on  the  filter  is  dried  between  filter-paper,  dissolved  in 
15  grams  of  acetic  acid  (1  part  of  acid  sp.  gr.  1-06  to  8  parts  of  water) 
and  15  o-raras  of  distilled  water,  and  then  filtered  through  the  same 
paper  on  which  the  residue  was  collected.  The  filtrate  is  treated  with 
ammonia,  and  the  precipitate  is  collected  and  weighed  after  standing 
for  12  hours. 

The  author  has  devised  the  following  method  : — 10  to  20  grams  of 
the  opium  to  be  examined  are  boiled  for  a  short  time  with  15  to  30 
o-rams  of  caustic  baryta  and  about  150  to  200  c.c.  water.  The  mix- 
ture is  then  filtered,  and  the  residue  repeatedly  boiled  with  small 
quantities  of  water  until  the  solution  fails  to  give  a  reaction  with 
molybdic  acid  and  sulphuric  acid.  Excessive  boiling  is  to  be  avoided, 
and  as  a  rule  the  filtrate  should  not  amount  to  more  than  400 — 
500  c.c.  A  stream  of  carbonic  anhydride  is  passed  into  this  solution, 
which  contains  all  the  morphine,  until  the  liquid  is  supersaturated, 
and  then  the  whole  is  evaporated  on  a  water-bath  as  quickly  as 
possible.  The  residue  is  moistened  with  absolute  alcohol,  transferred 
to  an  Erlenmeyer's  flask,  and  exhausted  with  successive  quantities  of 
boilino-  absolute  alcohol  until  a  sample  evaporated  on  a  watch-glass  no 
longer  o-ives  a  morphine  reaction.  This  usually  requires  from  300  to 
400  c.c.  alcohol.  The  alcohol  is  removed  by  distillation,  and  the 
residue  left  in  the  flask  is  allowed  to  stand  for  some  time  with  15  c.c. 
of  ammonia.  It  is  next  collected  on  a  tared  filter,  dried  at  40°,  and 
treated  repeatedly  with  chloroform.  This  is  the  ci'ude  morphine.  It 
should  be  light-brown  to  straw-coloured.  Crude  morphine  generally 
contains  substances  which  can  be  classed  under  two  heads,  namely, 
(1)  those  which  are  insoluble  in  acetic  acid  ;  (2)  those  which  are 
soluble,  but  which  are  reprecipitated  by  ammonia  and  potassium  ferro- 
cyanide.  The  author  finds  that  the  amount  of  the  impurities  is 
always  small,  and  that  the  diiference  between  the  crude  and  the  pure 
morphine  is  principally  due  to  the  loss  of  morphine  in  the  process  of 
purification.  The  following  table  gives  the  percentages  of  morphine 
found  by  employing  the  various  methods.  The  impure  products  are 
marked  thus  *. 

Percentage  of  Morpliine. 


Opium. 

E.  Merk. 

Aust.  Pliarm. 

GodeffrOT. 

T.  Perger 

I.    ... 

— 

4-17* 

1-63* 

904 

IT.  .. 

.      5-99 

2-04* 

0-507* 

8-37 

III.   .. 

— 

— 

5-567 

91 

IV.   .. 

.      9-32 

0-253* 

8-52 

110 

V.    .. 

.      172 

0-3* 

1-17* 

3-68 

YI.   ... 

.    13-57 

p* 

8-42 

14-75 

J.  I.  w. 


ANALYTICAL   CHEMISTRY.  1211) 

Examination  of  Sugar-beet  and  Sugar.  By  P.  Strohme r  ami 
others  (Jli>',l.  {',-nfr.,  1881,  '117 — -I'J). — For  the  estimation  of  sugar 
in  pari'  aqueous  solutions  only,  Abbe's  I'ofractomoter  is  recommended  ; 
in  the  original  paper  tables  are  given  to  assist  the  necessary  calcula- 
tions. 

Kohlrausch  reports  on  a  new  observation  tube  for  saccliaritnetevs 
introduced 4Dy  Schmitt  and  Hiinsch  ;  this  novelty  tends  greatly  to  tho 
exactitude  of  the  polarisation  method.  Sostmann  makes  some 
remarks  on  the  method  described  by  him  (Abstr.,  1883,  782),  for  in 
the  earlier  part  of  the  season  the  old  method  of  estimating  the  sugar 
in  the  piice  by  the  polariscope  gives  higher  results  than  his  own  wlieu 
alcohol  is  used ;  but  as  the  season  advances  the  diiference  between  the 
two  methods  becomes  less  and  less  :  this  must  be  due  to  the  removal 
of  non-saccharine  matters  by  ripening,  which  disturbs  the  polarisation 
by  the  old  method.  E.   W.   P. 

Amount  of  Fatty  Acids  in  Butter.  By  Rkichardt  {Arch. 
Fharm.  [8],  22,  l>o — lU2). — Helmer,  Turner,  and  the  author  have 
shown  that  not  more  than  88  per  cent,  of  solid  fatty  acids  are  con- 
tained in  butter  fat.  Vegetable  oils  and  animnl  fats  contain  93'8 — 
'.'5'87  per  cent,  of  solid  fatty  acids.  FleischmnTin  and  Vietli  found 
85'79 — 80'73  per  cent.,  but  accepted  Hehner's  maximum  of  88  per 
<  ent. ;  Kretschmar,  by  a  slight  variation  of  the  method,  has  obtained 
89  and  90  per  cent. 

Reichert's  melhod  (Arch.  Pharm.,  1879,  1G3  ;  Zrifschr.  Anal.  Chem., 
1879,  G8)  of  determining  the  volatile  fatty  acids  affords  a  much  better 
ci'iterion,  since  2o  grams  of  butter  contain  volatile  acids  equivalent 
to  l-4'O  +  0'45  c.c.  of  decinormal  caustic  soda  solution,  whilst  cocoa- 
nut  oil  requires  3'70  c.c,  and  lard,  &c.,  less  than  1  c.c.  The  above 
method  has  been  modified  in  its  details  by  Meissl  (Arch. Pha7-m., 1879, 
■J15,  531),  who  gives  13"5  c.c.  as  the  lowest  limit,  and  finds  that  soft 
butters  contain  more  volatile  acids  than  do  harder  butters.  This  method 
has  been  again  modified  by  Munier  (Abstr.,  1882,  247),  who  found 
that  much  less  alkali  was  required,  viz.,  92  to  12'4  c.c,  and  that  the 
amount,  moreover,  varies  with  the  season.  Ambuhl  has  obtained 
numbers  confirming  Mei.ssl  and  Reichert's  i-esults.  In  a  series  of  43 
experiments  extending  from  December  to  the  end  of  October,  it  is 
shown  that  no  such  variation  either  in  the  amount  of  solid  acids  or  of 
fatty  acids  occui-s,  the  numbers  obtained  being  87"0  to  88"0,  mean  87*G, 
and  138  to  147,  mean  141(i;  the  animals  during  this  time  received 
very  various  fodder,  and  hence  the  conclusion  that  neither  season  nor 
feeding  perceptibly  influences  the  ratio  of  solid  fatty  acids  to  volatile 
acids.  Recent  experiments  by  Birubaum,  and  other  numerous  deter- 
minations, have  confirmed  the  numbers  given  by  Reichert  and  Helmer; 
Munier's  results  are  not  confirmed..  H.  B. 

Researches  on  Milk  and  Milk-analysis.  By  H.  Vogkl  and 
othei-s  (Jiinl.  Ceutr.,  Ibb4,  273 — 27t»j. — \  ogel  n  commends  the  use 
f>f  the  ^Miiller-Soxhlet  lactodensi meter  when  estimating  the  specific 
gravity.  The  dry  matter  and  fat  should  be  estimated  by  weighing 
in    iron    boats    half    filled    with    sand,  and   euclosL-d  in   closed   glass 
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cylinders  fitted  with  stoppers ;  after  evaporation  the  boats  should  be 
again  weiglied  in  the  cj'linders  ;  when  the  fat  is  to  be  determined, 
it  is  extracted  by  ether  from  the  sand,  &c.,  wrapped  up  in  filter-paper  ; 
the  results  thus  obtained  coincide  well  with  those  obtained  by  using 
Soxhlet's  areometer.  In  legal  cases,  the  lactodensimeter  graduated  to 
29°  is  recommended  ;  in  cases  of  watering  and  creaming  the  Feser 
lactoscope  is  useful.  Gr.  Dangers  recounts  the  police  regulations  in 
Celle  ;  amongst  them  we  find  that  the  sp.  gr.  at  15°  must  lie  between 
1-029  and  1'033,  and  the  fat  must  not  be  less  than  2-8  per  cent.  ;  the 
sp.  gr.  of  skim-milk  must  exceed  I'OoS  ;  milk  under  1'027  is  to  be  con- 
sidered as  watered.  Wolff  finds  Liebermann's  method  (Zeitschr.  Anal. 
Chem.,  1883,  383)  unsatisfactory,  and  amends  it  by  adding  to  the 
50c.c.  of  milk  3  c.c.  potash  solution,  54<c.c.  ether,  and  then  evaporating 
20  c.c.  of  the  ethereal  solution  of  the  fat.  Small  additions  of  water 
are  frequently  detected  by  Uppelmann  by  testing  for  nitrates,  '&c., 
which  may  be  in  the  bad  water  added.  He  proceeds  thus  :  the  casein 
in  350  c.c.  milk  is  precipitated  by  acetic  acid,  100  c.c.  of  the  clear 
filtrate  are  then  boiled  with  3  drops  of  hydrochloric  acid,  cooled,  and 
filtered.  Of  this  filtrate  50  c.c.  are  employed  for  estimating  ammonia 
by  distillation  and  Nessler's  reagent  ;  whilst  in  the  remainder  nitrates 
and  nitrites  are  to  be  detected  by  diamidobenzene.  zinc  iodide,  starch, 
and  diphenylamine.  E-  W.  P. 
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Action  of  Different  Antiseptics.  By  Mk^uel  (Bled.  Centr., 
1884,  287). — The  following  table  shows  the  amount  of  the  compound 
Vvhich  was  required  to  preserve  1000  c,c.  of  beef  tea  : — 

Grams. 


Mercurous  iodide 
Silver  „ 

Hydrogen  peroxid 
Mercuric  chloride 
Silver  nitrate  . 
Osmic  acid    .  .  . 
Chromic  acid    . 

Iodine 

Chlorine  (gaseous) 
Hydrocyanic  acid 

Bromine    

Chloroform 

Copper  sulphate  . 
Salicylic  acid  . .  . 
Benzoic  ,,  ... 
Potas.  chromate  . 

Picric  acid    

Lead  chloride  . .  . 
Mineral  acids   . .  . 


0-G25 
0-O3 
005 
007 
0-08 
0-15 
0-20 
0-25 
0-25 
0-40 
0-60 
0-80 
0-90 
1-00 
1-10 
1-30 
1-30 
2  10 
2-00 


300 


Grams. 

Essence  of  bitter  almonds  3" 20 

Phenol 3-20 

Potas.  permanganate.  .  .  .  3'50 

Aniline 4*00 

Alum 4'50 

Tannin 480 

Arsenious  acid 6'00 

Boracic          ,,     7'50 

Chloral  hydi-ate =  .  9-00 

Ferrous  sulphate ll'OO 

Amyl  alcohol 14-00 

Ethyl  sulphide 22-00 

Boras   70-00 

Ethyl  alcohol 95-00 

Potas.  thiocyanate    120-00 

Potas.  iodide    140-00 

Potas.  cyanide 185-00 

Sodium  thiosulphate  ....  275-00 
E.  W.  P. 
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Iodine  Extraction.  (Dhigl.  polyt.  J.,  253,  48.)— The  process 
funiurly  emplovcil  in  Antofagasta  of  treating  the  Caliche  niother- 
liquoi-s  with  sudium  hydi-ogeu  sulpliite  did  not  extract  more  than 
70  per  cent,  of  the  iodine  present  (Din<jl.  polyt.  J.,  231,  o7.j).  Loire 
and  Weissflotj  tirst  reduce  the  sodium  iodate  with  calcium  sulpliide, 
and  precipitate  the  sodium  iodide  with  copper  sulphate  and  sodium 
sulphite.  'The  calcium  sulphide  is  produced  bj  igniting  calcium  sul- 
phate with  coal  in  a  rotating  furnace.  After  complete  re-iuctiou  of 
the  iodate,  C()p])er  sulphate  and  sodium  sulphite  are  added  :— 2NaI  + 
2CuS04  +  Na.,SO;,  +  H..0  =  Cujio  +  2NaS0i  +  Na^SOi.  The  ]n-e- 
cipitated  cuprous  iodide  is  washed  and  dried.  J.  T. 

Purification  of  Gas  Liquor.  (DimjL  polyt.  J.,  252.  411.) — 
Kunheim  and  Co.  pi'opose  to  remove  the  ammoniu:n  sul])hide  con- 
tained in  gas  liquur  by  allowing  a  powerful  and  fineh*  divided  current 
of  air  to  act  on  the  crude  gas  liquor,  the  ammonium  sulphide  heing 
split  up  into  hydrogen  sulphide  and  ammonia.  The  former  is  passed 
tfirougli  finely  divided  ferric  hydroxide  suspended  in  a  dilute  .solution 
of  alkaline  earths.  D.  B. 

Working  up  Gas  Liquor  and  Gas  Purification  Residues. 
{L>i)iijl.  pi'lyt.  J.,  252,  470 — 479.) — In  order  to  obtain  the  whole  of 
the  ammonia  contained  in  gas  liquor  as  ammonium  carbonate,  Seidler 
distils  the  liquor  with  addition  of  limestone,  dolomite,  or  similar 
carbonates.  The  non-volatile  ammonium  salts  are  decomposed  thus  : 
•JNH,.CNS  +  CaCOa  =  (XH4).C03  +  Ca(CXS),.  The  ammonium 
carbonate  contains  a  small  amount  of  ammonium  sulphide.  It  is 
therefore  treated  in  a  concentrated  aqueous  solution  with  carbonic 
atdi^'dride,  the  precipitated  ammonium  bicarbonate  being  separated 
from  the  mother-liquor  and  converted  into  ordinary'  ammonium  car- 
bonate by  sublimation.  The  carbonic  anhydride  given  ofi' during  the 
sublimation  is  pas.sed  into  fresh  portions  of  ammonium  carbonate 
.solution,  whilst  the  mother-liquor  is  treated  with  sulphuric  acid  and 
worked  up  into  ammonium  sulphate. 

For  the  recovery  of  ferrocyanides  from  gas  puritication  residues, 
Kunheim  and  Ziramermann  desulphurise  the  liquoi-s  in  the  usual 
manner,  and  remove  the  soluble  ammonium  .salts  by  washing  wiih  water. 
The  product  is  then  mixed  intimately  with  caustic  lime  and  heated  in 
idused  agitators  at  40 — 100°.  Thus  the  tixed  ammonia  salts  ait- 
decomposed,  their  ammonia  being  pa.ssed  into  sulphuric  acid,  whilst 
a  solution  of  calcium  ferrocyanide  is  obtained.  The  latter  is  con- 
verted into  ferric  ferrocyanide  (Prn.ssian  blue)  by  precipitation  with 
a  proto-.salt  of  iron  and  subsequent  oxidation.  If  it  be  desired  to 
obtain  pota.ssium  feirocyanide  from  the  liquors,  potassium  ami 
calcium  ferrocyanide  is  first  prepared  by  evaporating  the  liquors  and 
iidding  the  quantity  of  pota.s.sium  chloride  nece.--.sary  to  form  the 
double  salt:  on  boiling  the  latter  with  a  solution  of  pota.ssium  car- 
bonate, it  is  converted  into  potassium  ferrocyanide.  The  advantage 
of  this  process  is  the  saving  of  potassium  carU>natc,  only  half  the 
requisite  quantity  being  used,  the  remaining  half  being  supplied  by 
pota.ssium  chloride,  a  less  valuable  salt  of  potassium.  D.   \^. 
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Loss  of  Nitre  in  the  Manufacture  of  Sulphuric  Acid.     By 

G.  EsCHELLMAKN  {IHngJ.  pohjt.  J.,  252,  431 — 434). — The  loss  of  nitre 
iu  the  manufacture  of  sulphuric  acid  is  of  two  kinds,  first  mechanical 
loss,  such  as  nitrous  acid  kept  in  solution  by  sulphuric  acid,  nitrous 
acid  escaping  unabsorbed  at  the  Gay-Lussac  tower  and  through  leak- 
age of  the  chambers ;  secondly,  chemical  loss  through  reduction  of 
nitrous  gases  to  nitrous  oxide  and  nitrogen.  To  trace  out  these  losses, 
the  author  has  made  a  series  of  experiments  on  the  chambers  in 
Muspratt's  woi'ks  at  Widnes.  The  mechanical  loss  at  the  Glover 
tower  is  in  the  acid  used  for  the  manufactui^e  of  salt-cake ;  this,  as 
well  as  the  loss  through  leakage  of  the  chambers,  is  vei^y  slight.  The 
Glover  acid,  by  analysis,  showed  only  traces  of  niti'ous  anhydride. 
The  mechanical  loss  by  non-absorption  at  the  Gay-Lussac  tower  was 
determined  by  drawing  the  gases  with  a  water-pump  through  con- 
centrated sulphuric  acid,  then  through  caustic  soda,  and  finally 
through  potassium  permanganate,  to  absorb  nitric  oxide.  The  sul- 
phuric acid  wiis  tested  in  the  nitrometer,  the  permanganate  was 
reduced  with  a  solution  of  a  proto-salt  of  irou,  then  boiled  with  a 
known  weight  of  iron  solution,  and  titrated  back  with  permanganate. 
Simultaneously,  a  second  test  was  taken  by  means  of  an  aspirator,  the 
gases  not  absorbed  by  caustic  soda  being  tested  for  oxygen.  These 
analyses  were  performed  daily,  the  following  table  giving  average 
results  for  several  quarters  : — 


Cubic  metres 
of  chamber 

space 
per  kilo.  S. 


Nitre  used 

per  cent. 

onS. 


Oxvgen  at 

outlet 
per  cent. 


Unabsorbed  nitric 

oxides  soluble  in  HoSO^ 

per  cent,  tytal 

loss  of  Na?s"Oo. 


First  System. 

Quarter    I  . , 
Quarter  II  .. 

1-34 
1-47 

3-24 
2-75 

6-0 
7-0 

10-70 
11-50 

Second  System. 

Quarter    I  . . 
Quarter  II  . . 

1-34 
1-47 

3-24 
2-75 

6-1 

7-0 

12  02 

12  -50 

The  Gay-Lussac  towers  belonging  to  these  systems  represented 
I'G  per  cent,  of  the  total  chamber  space,  the  strength  of  the  nitrous 
liquors  being  1  per  cent.  NjOs.  The  loss  through  escape  of  nitric 
oxide  at  the  Gay-Lussac  tower  amounted  to  7  per  cent,  of  the  total. 
The  mechanical  loss  is  I'epresented  by  the  following  percentages  : — • 

1.  Glover  acid,  traces  (below  1  per  cent.) 

2.  Gay-Lussac  tower  1  as  N^Oa  12  per  cent. 

19  per  cent.  /  as  NO       7  „ 

3.  Leakage,  &c 2         ,, 
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From  the  results  obtained  bj  Lunpre  and  Xaef,  the  author  infers 
that  the  best  way  to  avoid  loss  of  nitre  is  to  have  all  gases  leaving' 
the  system  of  chambers  in  the  form  of  nitrous  anhydride,  and  to  pre- 
vent the  presence  of  nitric  oxide  or  tetroxide  in  the  gases.  The 
author  further  shows  that  an  increase  of  steam  by  one-tliird  raises  the 
temperatare  by  2(3,  the  variation  of  temperature  caused  by  variation 
of  steam  is  therefore  very  slight,  and  depends  mainly  on  the  energy  of 
the  chemical  reaction,  that  is,  on  the  quantity  of  sulphuric  acid  formed. 
Experiments  were  made  with  two  systems  of  cliambers.  The  first 
system  received  a  continuous  supply  of  nitrous  liquors,  aud  therefore 
sliowed  no  variation  of  temperature,  whilst  the  second  system  was 
fed  with  periodical  supplies  at  intervals  of  two  hours,  the  temperature 
varying  between  -i^  aud  08^  this  variation  repeating  itself  regularly 
after  each  addition.  It  appears  to  be  more  advantageous,  therefore, 
to  have  a  continuous  supply  of  nitrous  gas  entering  the  chamber. 

Lunge  has  shown  that  on  mixing  sulphurous  aniiydride,  air,  water, 
and  nitric  oxide,  considerable  quantities  of  nitrous  oxide  are  formed. 
These  conditions  are  fulfilled  in  the  chambers  at  the  inlet  of  the 
steam.  It  being  impo.ssible  to  analytically  determine  nitrous  oxide, 
the  author  tried  to  tind  out  whether,  in  the  manufacture  of  very  weak 
acid  (114'  Tw.  =  SO3  +  4H2O  instead  of  3H-..0)  an  increase  in  the  loss 
of  nitre  through  increased  reduction  took  place  in  the  tirst  chamber. 
The  temperature,  perfectly  constant  under  ordinary  conditions,  rose 
at  once  3  ,  after  which  it  began  to  fall  to  -iti ,  which  tall  took  -48  hours, 
.so  that  nitre  had  to  be  introduced,  the  same  fall  of  temperature 
repeating  itself.  During  the  9G  hours  the  experiment  lasted,  the 
exti"a  nitre  used  weighed  30  kilos.,  representing  lU-g^  per  cent,  of 
the  total  loss  of  nitre  (2"76  per  cent).  This  is  the  loss  through 
reduction  in  the  production  of  SO3  +  4H,0  instead  of  SO3  +  3H2O. 
Assuming  that  the  same  amount  is  reduced  for  the  first  three  equiva- 
lents of  water,  31'5  per  cent,  of  the  total  nitre  is  lost  through 
reduction. 

In  conclusion,  it  is  stated  that  there  has  always  been  much  differ- 
ence of  opinion  as  to  the  amount  of  oxygen  in  the  chamber  exit  gases. 
According  to  the  author,  it  depeuds  greatly  on  the  available  chamber 
.space,  the  following  table  giving  the  results  of  working  chambers  with 
different  spaces : — 


Chamber  s 

pace, 

Loss  of  nitre 

rubic  metres 

Oxygen  per  cent. 

per  cent,  on 

jjcr  kilo. 

ti. 

per  vol. 

sulpliur. 

10 

4o— 50 

40 

11 

50  -5-5 

3-7 

1-2 

5o— 60 

3-5 

1-3 

GO— 6-5 

31 

1-4 

G-5 — 70 

2-8 

Working  the  chambers  much  higher  in  oxygen  increases  the  loss 
of  sulphurous  anhydride  considerably,  whilst  when  the  oxygen  is 
reduced,  a  greater  quantity  of  extra  nitre  has  to  be  used.  The  total 
loss  of  nitre  (275  per  cent.)  may  be  apportioned  as  follows: — 
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Percentage  ou  S.  Percentage  of  total  loss. 
Gay-Lussfic  tower  .  .      0'330  p.  c.    =  12  p.  c.  as  nitrous  gases  soluble 
„       . .      0-192     „      =     7     „    as  NO.  [in  HoSO^. 
Glover    tower,    leak- 
age, &c 0-082     „      =     B-0  „ 

0-866     ,,      =  31-5  ,,     reduced  by  the  steam. 


1-470     ,,      =   53-5  „     accounted  for. 
1"280     ,,      =   46-5 ,,     unaccounted  for. 

D.  B. 
Strontium  Hydroxide.  (Dhgl  pohji.  /.,  253,  82— 84.)— C.  F. 
Glaus  proposes  to  obtain  strontium  hydroxide  from  the  chloride  by 
the  addition  of  an  equivalent  of  barium  hydroxide  to  the  hot  solution. 
Strontium  hydroxide  crystallises  out,  and  barium  chloride  is  obtained 
by  evaporation  and  crystallisation.  Similarly,  Glaus  prepares  stron- 
tium hydroxide  from  the  sulphide  or  sulpliydrate  by  adding  to  the 
hot  sulphide  solution  an  equivalent  of  barium  hydroxide.  Further, 
if  to  a  hot  solution  of  strontium  sulphide  a  solution  of  barium  sul- 
phide be  added  in  equivalent  quantity,  strontium  hydroxide  is  formed, 
and  crystallises  out  on  cooling,  whilst  barium  sulphydrate  remains  in 
solution.  It  is  advisable  to  employ  an  excess  of  strontium  compound 
to  avoid  contamination  of  the  product  with  baryta.  On  mixing  hot 
solutions  of  sodium  sulphide  and  strontium  sulphide,  a  similar  reaction 
takes  place.  By  evaporating  solutions  of  barium  sulphydrate  and 
sodium  sulphydrate,  mixing  with  coal-dust,  igniting  gently,  and  lixivia- 
ting, solutions  of  barium  sulphide  and  sodium  sulphide,  respectively, 
are  obtained,  which  can  be  again  employed.  Mother-liquors  containing 
strontium  sulphydrate,  when  evaporated  and  ignited  with  coal-dust, 
give  strontium  hydroxide  on  lixiviation  with  hot  water.  The  mother- 
liquor,  after  the  separation  of  the  crystals,  consists  of  strontium  sul- 
phydrate, and  is  treated  in  a  similar  manner  until  all  the  strontium  is 
obtained  as  hydroxide.  If  the  solution  of  strontium  sulphydrate  is 
treated  with  an  equivalent  of  sodium  sulphate,  a  precipitate  of  stron- 
tium sulphate  is  formed,  which  can  be  filtered  off,  mixed  with  coal- 
dust,  and  ignited  like  fresh  celestine.  The  ignited  mass,  when 
extracted  with  water,  gives  strontium  hydroxide.  Strontium  sul- 
phydrate can  also  be  decomposed  by  magnesium  sulphate.  Strontium 
carbonate  is  obtained  from  a  solution  of  the  sulphydrate  by  adding 
an  equivalent  of  magnesium  chloride,  boiling  to  expel  hydrogen  sul- 
phide, and  then  passing  into  the  solution  carbonic  anhydride,  by 
which  strontium  carbonate  is  precipitated  and  magnesium  chloride  is 
reformed.  Hot  furnace  gases,  deprived  of  free  oxygen,  can  be  used 
for  this  pui'pose. 

To  obtain  zinc  sulphide  and  strontium  hydroxide,  Glaus  treats 
calamine  with  ammonia  solution,  precipitates  zinc  sulphide  by  means 
of  potassium  sulphide,  and  distils  off  the  ammonia  from  the  solution. 
The  potassium  carbonate  remaining  in  solution  is  rendered  caustic  by 
means  of  lime,  and  treated  with  a  hot  solution  of  strontium  sul- 
phide. On  cooling,  strontium  hydroxide  falls  out,  and  the  potassium 
sulphide  can  be  used  over  again  to  precipitate  fresh  zinc  solution. 

J.  T. 
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Process  for  Working  up  Strontium  Sulphate,  (rhufl.  pohjt. 
J.,  252,  o'-i-.) — I  njiiliart  aiiti  l{(i\vt.ll  treat  native  .strontimn  sulphate 
(ccfilestine)  with  sulphuric  acid  to  remove  the  greater  portion  of  the 
iron  and  alumina.  The  product  is  then  boiled  with  a  mixed  solution 
of  sodium  sulphate  and  sodinm  carbonate.  The  resulting  mixture  of 
strontium  sulphate  and  carbonate  is  heated  in  a  furnace  with  an 
excess  of  sodium  carbonate,  and  on  lixi\nating  the  melt  with  hot 
water  strontium  carbonate  is  obtained,  together  with  the  liquor  used 
for  the  tirst  treatment  of  the  strontium  sulphate.  D.  B. 

Cement  and  its  Adulteration.  (Dingl.  fohjf.  J.,  253,  426 — 
■iol.) — This  paper  is  an  abstract  from  the  report  of  the  general  meet- 
ing of  the  (Terman  Society  of  Cement  Manufacturers,  held  in  Februarv 
1884.  The  question  in  regard  to  the  adulteration  of  Portland 
cement  with  less  valuable  substances  was  again  discussed.  Bijhme 
stated  that  in  his  experiments  on  the  influence  of  additions  to  mixed 


Name. 


Sp.  gr. 


Lops  on 
ignition. 


Portland  cement  s- 


A. 
B. 
C  . 
D. 
E. 
F. 
G. 
H. 
I  . 
K. 
L. 
M 


pc. 


■155 

•125 

•155 

•141. 

■144 

•134 

■144 

3-125 

3  134 

31U 

3  154 

3^125 


Ilydraulie  limes  :- 

A 2  441 

B 2  551 

C 2  520 

Slag  duati)  :  — 

A 3-012 

B 3  OiKi 

C !  2  •967 

Ground  slags  :  —        I 

A I  3  003 

B ;  2^878 


•58 

.59 
•II 
•98 
•25 

04 
•71 
•11 

00 
•34 
•49 

25 

20 
•82 
•00 

•76 
•92 
•11 

-32 
•43 


III. 

.Alkalinitj 
of  the 
water  in 
which 
05  gram 
of  the  sub- 
stance is 
placed. 
Decinormal 
acid  used. 


c.c. 

6  25 

4-62 
4-50 
5  10 
6^12 
4-95 
4-30 


20-23 
22-73 
19-72 

0-91 
0-70 
100 

0-31 
0-11 


IV 


1  gram 
of  sub- 
stance 
requires 
normal 
acid. 


20-71 
21-50 
20-28 
21  -67 
19-60 
20 -7i 
20  20 

20  -30 
19-40 
20-70 
18-80 
20-70 

21  -.35 
26-80 
19-96 

14-19 
13  -67 

y-70 

3-60 
8-20 


1  gram 
of  sub- 
stance 
reduces 
potassium 
permanga- 
nate. 


mg. 

0-79 
2-38 
0-93 
1-12 
0-98 
1-21 
0-89 
1-07 
2-01 
0-98 
2-80 
2-33 

1  -10 
0-93 
0-98 

74  -67 
60  67 
44  -34 

6PJ0 
73-27 


VI. 


3  grams 
of  sub- 
stance 
absorb 
carbonic 
anl.v- ' 
driiic. 


1-4 
1-6 
1-8 
10 
1-6 

1  l 
0  0 
0-7 
0  0 
0-0 
0-3 
0  0 

27-8 
31  3 

47  7 

3-6 
3  5 

2  9 

2 -J 
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cements,  lie  never  experienced  an  increase  in  the  tenacity  as  aa^ainst 
that  of  unadulterated  cement ;  moreover,  the  bearing  qualities  of 
mixed  cements  are  less  than  those  of  unmixed  cement.  DyckerhofE 
experimented  in  a  similar  direction.  His  results,  which  are  tabulated 
in  the  original  paper,  clearly  demonstrate  the  injurious  effect  of 
additions  on  the, tenacity  and  durability  of  Portland  cement. 

Fresenius  has  undertaken  a  series  of  experiments  on  Portland 
cement  at  the  request  of  the  above  Society.  He  obtained  twelve 
samples  of  pure  cement  from  diffei'ent  parts  of  Germany,  England, 
and  France,  and  these  were  compared  with  three  kinds  of  hydi'aulic 
lime,  three  of  weathered  slag-dust,  and  two  of  ground  slag.  The 
results  are  illustrated  by  the  table,  p.  1225. 

The  numbers  in  the  case  of  pure  Portland  cement  should  be  as  fol- 
lows : — (1),  sp.  gr.  at  least  3'125,  not  lower  than  3"1  ;  (2),  loss 
on  ignition  between  0*34  and  2'59  per  cent.,  or  at  least  not  much 
higher;  (3),  alkalinity  of  aqueous  solution  of  0'5  gram  of  cement, 
corresponding  to  4  to  6"25  c.c.  of  decinormal  acid ;  (4),  volume  of 
normal  acid  neutralised  by  1  gram  of  the  cement  18"80  to  21'G7  c.c.  ; 
(5),  weight  of  potassium  permanganate  reduced  by  1  gram  of  cement 
between  0"79  and  2"80  mgrms.,  or  at  least  not  much  higher  ;  (6),  weight 
of  carbonic  anhydride  absorbed  by  3  grams  of  cement  0  to  1'8  mgrms. 
The  tests,  I,  III,  IV,  and  V,  are  applicable  for  the  detection  of  slag, 
and  1,  II,  III,  and  VI,  for  the  detection  of  hydraulic  lime.  Experi- 
ments were  made  by  mixing  9  parts  of  pure  Portland  cement  with 
1  part  of  hydraulic  lime,  with  1  part  of  slag-dust,  and  with  1  part 
of  ground  slag  respectively,  and  it  was  found  that  the  adulteration 
could  in  every  case  be  detected  by  the  determinations  given  above. 

D.  B. 

Process  for  the  Recovery  of  Slag.  (Dmgl.  polyt.  /.,  252,  528.) 
— Frank  (Ger.  Pat.  27,106,  September,  1883)  utilises  a  solution  of 
magnesium  chloride  of  I'OG  sp.  gr.  for  dissolving  sulphuretted  and 
phosphoretted  slags.  The  fluid  mass  is  poured  into  this  solution,  the 
sulphides  and  sulphites  contained  in  the  slag  being  decomposed ; 
whilst  the  combined  lime  present  in  the  basic  slag  is  converted  into 
calcium  chloride,  and  thus  indirectly  effects  a  concentration  and 
facilitates  the  solution  of  the  phosphates  contained  in  the  slag. 

D.  B. 

Formation  and  Employment  of  Slags.  (Diugl.  jjolyt.  J.,  253, 
163 — 173;  204 — 206.) — G.  Hilgenstock  finds  that  no  phosphorus  is 
carried  away  by  the  waste  gases  of  the  blast  furnaces.  The  phos- 
phorus is  usually  introduced  as  iron  or  calcium  phosphate,  and  as  the 
presence  of  iron  induces  the  reduction  even  of  earthy  phosphates  by 
carbon,  it  may  be  accepted  that  the  whole  of  the  reduced  phosphorus 
is  reduced  only  on  account  of  its  great  affinity  for  iron,  and  forms  iron 
jjhosphide. 

Finkener  has  shown  (ibid.,  249,  264)  that  tribasic  iron  phosphate, 
heated  in  a  stream  of  hydrogen,  first  gives  steam  at  a  clear  red  heat, 
and  at  a  white  heat  hydrogen  phosphide  and  phosphorus  are  pro- 
duced ;  but  the  reaction  is  not  very  probable  in  a  blast  furnace  where 
the  hydrogen  from  the  moisture  introduced  by  the  blast  is  so  dilute, 
and  the  amount  of  phosphate  is  so  small.     The  less  reducing  agent  is 
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present,  and  the  Icnverthe  temperature,  the  more  phosphoi'ic  acid  goes 
into  the  slaof.  The  analyses  of  23  successive  runnings  of  highly 
pliosphoric  pig  show  the  following  limits  : — 

P H-2G  per  cent.  Si 103         C 2-01 

„....      12-12         „  „....      0-U2         „....      0-87 

so  that,  other  things  being  equal,  silicon  and  carb  )n  diminish  as  phos- 
phorus increases.  Carbonic  oxide,  at  higli  temperatures,  is  more  stable 
than  silica  or  phosphoric  acid,  and  silica  is  more  stable  tlian  phos- 
phoric acid.  It  is  not  the  phosphorus  as  such  which  replaces  the 
carbon  and  silicon,  but  the  phosphoric  acid,  at  whose  expense  silicon 
and  carbon  are  oxidised.  IF  the  oxygen  of  the  phosphoric  acid  be  not 
present,  that  is,  if  an  iron  rich  in  phosphorus  be  fused  with  one  rich 
in  silicon  or  in  carbon,  the  whole  amount  of  the  three  elements  is 
found  in  the  alloy.  Iron  rich  in  phosphorus,  with  OS  per  cejit.  cai-bon 
and  no  silicon,  is  exceedingly  fluid  when  fused.  The  amount  of  phos- 
phorus that  maybe  retained  by  iron  appears  to  be  unlimited,  as  in  the 
case  of  manganese.  One  sample  contained  25'65  per  cent.  The  iron 
becomes  more  and  more  brittle,  and  the  fracture  crystalline,  similar  to 
that  of  ferromanganese.  Such  iron  also  becomes  less  and  less  affected 
by  the  magnet.  Iron  with  9(3  per  cent,  phosj^horus  is  sensibly  less 
magnetic  than  ordinary  iron.  With  16  per  cent.,  a  powerful  magnet 
had  only  slight  action,  whilst  with  2oG  per  cent,  the  action  Avas 
scarcely  perceptible. 

A.  Ledebur  considers  fluid  slags  as  solutions  of  various  oxygen 
compounds  in  one  another,  whose  constituents  can  arrange  themselves 
in  various  groups  during  cooling.  Analyses  are  given  of  slags  which 
had  been  slowly  anil  rapidly  cooled  ;  but  the  diflerences  in  composition 
are  too  slight  to  account  for  physical  difl:'erences.  It  is  noticeable 
that  slag  cooled  quickly  is  rapidly  and  almost  completely  decomposed 
by  hydrochloric  acid,  whilst  that  cooled  slowly  resists  the  action  of 
the  acid  very  strongly. 

The  richer  a  pig  iron  is  in  carbon,  silicon,  and  manganese,  and  the 
higher  the  furnace  temperature  is,  so  much  the  less  iron  goes  into  the 
slag.  The  lower  the  temperature,  the  more  manganese  goes  into  the 
slag.  If  the  temperature  be  higher  and  the  fuel  applied  be  more 
than  is  required  to  reduce  all  the  manganese  in  the  charge,  then  silicon 
is  reduced.  Grey  pig  is  formed  when  the  amount  of  manganese 
present  is  not  sufficient  to  prevent  the  formation  of  graphite  induced 
by  the  silicon,  or  in  presence  of  much  manganese  a  silicon-iron-man- 
ganese alloy  is  formed.  Owing  to  the  higher  temj)eraturt'  in  the 
Bessemer  jirocess,  the  aniiiity  of  carbon  for  oxygen  is  considerably 
increased  as  compared  with  the  puddling  process.  As  long  as  carbon 
is  present  in  the  bath,  the  amount  of  iron  in  the  slag  will  be  less  than 
in  puddling  furnace  slag.  When  the  carbon  has  disapj)eared,  the 
slag  is  still  poorer  in  iron,  owing  to  the  action  of  the  iron  in  the  slag 
on  the  converter  lining.  The  higher  the  temperature  and  the  richer 
the  iron  is  in  manganese,  the  less  iron  goes  into  the  slag.  Con- 
tinued blowingafter  the  carbon  has  been  removed  increases  the  propor- 
tion of  iron  in  the  slag;  but  if,  on  the  other  hand,  the  burning  of 
certain  substances,  as  phosphorus  in  the  basic  process,  increases  the 
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final  temperature,  and  also  increases  the  amount  of  slag,  the  propor- 
tion of  iron  is  diminished  thereby. 

In  the  Siemens-Martin  process,  the  temperature  is  high  and  the 
furnace  lining  is  siliceous,  so  that  the  slag  must  contain  considerably 
more  silica  and  less  iron  than  in  the  older  refining  processes  for  pro- 
ducing wrought  iron.  On  the  whole,  the  .slags  range  between  the 
same  limits  as  Bessemer  slags  do.  A  detailed  account  is  given  of  the 
working  of  two  baths  in  this  process,  The  silica  in  the  slag  always 
inci-eases  with  the  manganese,  and  with  the  temperature  at  which  the 
charge  has  been  worked,  whilst  the  amount  of  iron  falls  as  the  tempe- 
rature has  been  higher,  and  as  the  manganese  and  carbon  of  the  iron 
have  been  higher. 

L.  Garnier  has  applied  blast  furnace  slag  as  a  preventive  of 
phylloxera  in  vineyards  with  advantage  :  this  is  attributed  to  the 
sulpher  present  in  the  slag. 

R.  Hasenclever  describes  Scheibler's  method  of  treating  basic  slags 
(this  vol.,  p.  783).  The  slag  is  roasted,  treated  with  steam,  and  free 
lime  removed  as  milk  of  lime  by  washing  with  water.  The  residue  is 
then  treated  with  hydrochloric  acid  in  suitable  quantity,  about  l"25to 
1'5  kilos,  of  acid  to  1  kilo,  of  slag.  The  solution  separated  from  the 
insoluble  residue  is  now  precipitated  by  means  of  the  milk  of  lime 
previously  obtained.  The  dicalcium  phosphate  can  be  directly  applied 
for  agricultural  purposes.  The  calcium  phosphate  can  easily  be 
obtained  containing  35 — 37  per  cent,  of  phosphoric  acid. 

Potassium  Ferrate  and  Mancjanate. — B.  Platz  found  a  deposit  in  a 
blown-out  blast  furnace,  reaching  down  to  the  boshes,  about  0"6  m. 
thick,  consisting  of  a  slaggy  mass  of  grey  to  black  colour.  In  water 
it  gave  a  deep-red  solution  of  pota.ssium  ferrate.  Minute  black  needle- 
shaped  crystals  were  visible  in  the  cavities  of  the  mass ;  also  a  bluish- 
green  crust  of  potassium  maiiganate  covered  some  of  the  fragments. 
Two  samples  of  the  deposit  had  the  following  composition  : — 

FeoOs    13-72  7-83 

Feb 2i-75  1277 

MnO U-46  0-92 

sio 11-98  &-m 

Ab03  6-72  3-10 

CaO 3302  59-62 

MgO 1-27  1-41 

CaS 1-35  1-37 


93-27  93-66 

The  remainder  was  mainly  alkaline  carbonates  and  sulphates. 

J.  T. 

Utilisation  of  Metallic  Slags  rich  in  Phosphorus.  {Dlngh 
polyt.  J.,  253,  135 — 136.) — Rocour,  in  a  supplementary  patent,  modi- 
fies his  plan  for  treating  such  slags.  By  a  reducing  fusion  in  a  blast 
fnrnace,  a  regulus  is  obtained  containing  20 — 20^5  per  cent,  phos- 
phorus.     The  powdered  regulus  is  mixed  with  finely-divided  anhy- 
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(Irons  sodium  sulphate,  say  3 — 7  parts  to  each  p'^rt  of  ]iliosphorus  in 
the  regulus,  ami  the  mixture  is  heated  to  redness  in  a  tiame  as  little 
oxidising  as  possil)le ;  a  large  portion  of  the  phosphorus  becomes 
converted  into  sodium  ph()s])hate  with  development  of  heat;  whilst  a 
portion  of  the  iron  and  manganese  becomes  converted  into  ])hos|)iiate, 
sulphide,  and  oxide.  The  mass,  when  treated  with  water,  crives  a 
solution  of  sodium  phosphate.  If  tlie  insoluble  residue  contains  a 
considerable  amount  of  iron  and  manganese  phosphate,  it  is  dried 
powdered,  and  heated  with  sodium  sul])hate  and  coal-dust.  On  heatino- 
the  mixture  to  redness  in  a  reducing  Hame,  the  sulpliate  becomes  sul- 
phide, and,  at  a  high  temjierature,  sodium  phosphate  is  formed  the 
iron  and  manganese  becoming  converted  into  sulphide.  After  washino- 
out  the  soluble  sodium  phosphate,  the  residue  can  be  roasted  free 
from  sulphur,  and  may  be  used  as  a  mangauiferous  iron  ore.  The 
jirocedure  is  i-apid,  but  the  reactions  are  not  very  complete,  so  that 
a  considerable  amount  of  phosphorus  remains  insoluble.  Instead  of 
sodium  sulphate,  soda  or  potash  may  be  used;  also  nitrates  of  these 
bases.  The  phosphorus  rcgulus  can  also  be  blown  in  a  basic-lined 
converter,  with  gradual  addition  of  lime  or  dolomite.  A  basic  slao", 
relatively  poor  in  iron  and  manganese,  is  obtained,  which  is  suffi- 
ciently rich  to  serve  as  manure,  or  may  be  used  for  the  production  of 
superphosphate.  The  metals  may  be  converted  into  steel  in  the  same 
heat.  "  J.  T. 

Earthenware  Enamels.  (Din'/l.  pohjt.  J.,  252,  374—379.)  — 
Heinecke  gives  an  account  of  experiments  made  with  different  glazes, 
from  which  the  following  conclusions  may  be  drawn  :  Alumina  glass, 
composed  of  several  flux  radicles,  is  more  transparent  than  glass  of  a 
similar  character,  but  containing  less  flux  radicles.  Glaze  composed 
of  materials  which  yield  glass  with  great  difficulty,  should  contain  a 
larger  proportion  of  silicic  acid  than  glaze  formed  fi-om  moi-e  readilv 
fnsible  substances,  to  prevent  their  decomposition  by  the  action  (jf 
the  clay  mass  at  an  elevated  tempei-ature,  or  of  the  atmosphere  at  the 
ordinary  temperature.  A  certain  amount  of  boric  acid  prevents  the 
devitriHcation  of  the  glaze  by  the  bases  of  the  clay  substance.  Acid 
alumina  enamels  are  less  subject  to  devitrihcation  than  enamels 
containing  a  smaller  amount  of  acid  and  aliimiiui.  Calcareous  enamels 
do  not  sidhere  Hrmly  to  clay  masses,  when  they  contain  a  large  per- 
centage of  lime,  such  as  the  Velten  clay  masses. 

Schumacher  attributes  the  cause  of  the  severance  of  the  enamel 
from  the  clay  substance  to  a  tension  between  them,  occasioned  mainlv 
by  the  presence  of  a  large  amount  of  silicic  acid. 

Seger  discus.ses,  at  some  length,  the  influence  of  sulpliuric  acid  on 
glazes.  The  formation  of  blisters  on  ])orcelain  is  due  to  the  ])reseuce 
of  sulphuric  acid,  or  sulphates  in  the  composition  of  the  enamel,  or  in 
the  water  employed  for  making  it  up.  D.   ]{. 

Extraction  of  Metals  by  Electricity.  (Dlmfl.  poh/f.  J.,  253, 
32 — 33.)  — 11.  P.  llormann  treats  zinc  ores  with  acids,  and  precipitates 
the  metal  electrolytically,  after  coinerting  it  into  a  double  alkaline,  or 
alkaline  earthy  salt. 
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M.  Kiliani  proposes  to  exti'act  calamine,  zinc-ash,  &c.,  with  ammoni- 
acal  liquor  containing  carbonate,  and  then  to  precipitate  electroljtically, 
employing  iron  anodes. 

M.  Body  recommends  mixing  the  powdered  ore  with  ferric  salts 
alone,  or  with  the  addition  of  common  salt,  by  which  advantage  is 
taken  of  the  property  of  ferric  salts  to  passi  into  the  ferrous  state  in 
the  presence  of  metallic  oxides  or  sulphides,  under  the  influence  of  an 
electric  current.  This  change  leads  to  the  solution  and  precipitation 
of  the  metal,  subsequently  the  ferrous  salt  can  be  readily  converted 
into  the  feri-ic  state,  and  is  again  ready  for  use.  The  finely  powdered 
mineral  is  exposed,  in  moist  heaps,  to  the  action  of  the  air,  and 
repeatedly  ground.  The  ore  may  then  be  placed  in  a  tank  provided 
with  a  bottom  of  pressed  coke,  in  which  is  embedded  the  negative 
pole  of  a  dynamo,  whilst  the  other  pole  is  connected  Avith  the  ore  at 
one  or  more  points. 

In  treating  certain  ores  of  gold  and  silver,  a  cast-iron  drum  is 
employed,  which  is  connected  with  the  negative  pole  of  a  dynamo, 
and  is  slowly  revolved.  Within  the  drum  are  several  cast-iron  balls. 
Through  the  drum,  and  isolated  from  it,  passes  a  fixed  axle,  which  is 
connected  with  the  positive  pole  of  the  machine,  and  which  carries  a 
series  of  coke  or  graphite  plates  dipping  into  a  solution  of  ferric 
salts  containing  the  mineral.  The  axle  is  hollow,  and  serves  for  the 
introduction  of  liquid  to  the  drum  ;  a  steam  pipe,  terminating  within 
the  liquid,  also  passes  through  it.  When  the  silver  is  reduced, 
mercury  is  passed  into  the  drum,  and  the  amalgam  is  collected  in  the 
ordinary  way.  The  method  is  advantageous  for  ores  which  contain 
only  O'O-S  per  cent,  of  silver.  J.  T. 

Improvements  in  Metallurgy.  {Dlngl.  poh/t.  J.,  252,  515 — 519.) 
■ — -For  the  preparation  of  aluminium,  and  alloys  of  aluminium,  Weldon 
i'uses  crj^oUte  with  calcium  chloride,  or  other  non-metallic  chloride,  or 
sulphide,  and  reduces  the  resulting  aluminium  chloride,  or  sulphide, 
with  manganese,  to  which  sodium  may  be  added. 

Frislimuth  proposes  to  heat  ignited  bauxite,  or  corundum,  in  retorts, 
to  the  temperature  of  volatilisation.  The  ascending  fumes  of  alumina 
are  brought  into  contact  with  the  vapour  of  sodium,  the  resulting 
aluminium  being  obtained  in  the  form  of  a  fine  dust,  which  is  made 
into  balls  by  fusion  with  fluxes. 

Niewerth  mixes  fei'rosilicon  with  aluminium  fluoride  in  equivalent 
proportions,  and  fuses  the  mixture,  the  products  being  volatile  silicon 
fluoride  and  an  allov  of  iron  and  aluminium.  In  order  to  prepare 
aluminium-bronze  therefrom,  the  alloy  is  fused  with  copper.  By 
substituting  aluminium  chloride  for  the  pure  aluminium  fluoi'ide, 
silicon  chloride  and  an  alloy  of  aluminium  and  iron  are  said  to  be 
formed  ;  pui'e  silicon  is  said  to  yield  pure  aluminium  with  aluminium 
chloride. 

To  extract  metals  from  certain  ores,  burnt  pyrites,  slag,  &c.,  Fohr 
employs  a  weak  solution  of  magnesium,  calcium,  or  sodium  chloride, 
with  or  without  the  application  of  heat.  The  main  portion  of  copper, 
lead,  and  similar  metals,  are  dissolved.  The  lixiviated  ore  is  then 
treated   with  bromine- water   in   the  dark,  which   dissolves  the  gold 
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completely  and  the  silver  partially,  all  metallic  sulphides  of  copper, 
lead,  zinc,  &c.,  being  decomposed.  Finally  the  ore  is  again  treated 
with  the  above  chloride  liquor,  when  the  silver  and  load  ai-o  completely 
removed. 

Lipp  and  Schneider  give  the  following  analyses  of  iron  :  I,  charcoal 
pig  iron  from  Hieflau  in  Styria ;  II,  grey  pig  iron  from  Witkowitz  in 
Moravia  ;  JII,  the  same  from  Kokycau  in  Bohemia;  IV,  srcy  pig  iron  ; 
V,  steel ;  VI,  steel  plate,  all  three  from  Neuberg  in  Styria ;  and 
Vll,  ''  Kiulsiver  Normalstahl." 


Carbon  oombiucd. 

Gmphite 

Silicon    

Pliosphonis 

Sulphur 

Copjier 

Cobalt  and  nickel. 

Manpinesc 

Iron  bv  difference 


1. 

11. 

2  ■  112 

0-370 

1-«!31 

3-41-i 

0  -08 1 

3-fi40 

0  -CMiS 

0-701 

0  -025 

0  015 

trace 

0-252 

trace 

0  030 

2-992 

1  -83 1 

92-158 

89  •71'1 

111. 


0  12.1 

2  -830 

3  -951 

1  -112 
0  -U-ll 
trace 
0  025 
0-169 

91-414 


IV 


0  •257 
3   l-'S 

1  -3.53 
0  •05'.t 
0  -001 
0  -029 
0-019 
3  -Ui 

91  -433 


0-ini. 

0-023 
0  -0G7 
0-011 
0-OGO 
0  -008 
0-088 
99  -579 


VI. 


0-014 
0-03O 
0  •02r> 
0-103 
0-030 
0  180 
99  -426 


Vll. 


0-131        0-873 


0-280 
0  021 
0-011 
0  -044 
trace 
0-215 
98-55(5 


Flue  dust   from  Xeuberg  contained,  according  to  Schneider,  when 
dried  at  10U°— 


FejOj. 
40-50 

FcO. 
10-59 

Mn,04. 

2-98 

CuO. 

0-OG 

ALO3 

2-95 

CaO. 
0-35 

MgO. 
3-93 

KjO  and  Na 

0-85 

.0. 

SiOo. 
13-75 

SO3. 
0-30 

0-07 

2 

C.         CO., 
4-75 

and  ILO. 

0-7'J 

Zinc  from  Sapor,  in  Carniola,  contained  0-943  per  cent,  lend, 
0008  iron,  and  0-<>U2  sul])hur.  According  to  Lipp  and  Schneider, 
tungsten  steel  (I),  and  tungsten  iron  (11),  had  the  following  com- 
position :  — 


Fe. 

"W. 

Mn.      Co  and  Ni. 

Si.    . 

P. 

S. 

C. 

I.  850 

11-028 

1-493       traces 

0-203 

0  007 

trace 

2M-7 

If.  08-3G3 

28-181 

0-980       trace 

0-233 

0-008 

trace 

l-hH2 

The  method  adopted  by  Lipp  and  Schneider  for  conducting  these 
analyses  is  briefly  described  in  the  original  pajier.  1).    |j. 

Preparation  of  Magnesium.  By  J.  W.\i,ti:r  (Diiu/l.  poh/f.  J.,  252. 
r37 — '.V-V.>). — The  author  has  made  a  series  of  experiments  in  order  to 
determine  whether  ^Iarf|uardt'.s  suggestion  to  pre])are  magnesium  by 
distilling  magnesia  with  coal  in  zinc  furnaces  is  practicable.  Accord- 
ing to  the  views  upheld  by  Weldon,  this  rechiction  would  be 
impossible,  as  in  this  case  the  same  thermochemical  i-elations  which 
stand  for  aluminium  are  applicable.  Jiy  the  combustion  of  magnesium 
74,900  cal   are  libci-ated,  according  to  the  equation  Mg  -|-  O  =  AlgO. 
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The  reduction  would  be  eifected  in  accordance  with  the  equation 
2MgO  +  C  =  2Mg  +  COo,  which  requires  2  X  74,900  =  149,800  cal. 
(whilst  the  heat  of  formation  of  carbonic  anhydride  only  amounts  to 
97,000  cal.),  or  according  to  the  equation  MgO  +  C  =  Mg  +  CO, 
which  requires  74,900  cal.,  the  combination  of  C  +  0  =:  CO,  yielding 
only  29,000  cal.  These  numbers  do  not  however  correspond  with  the 
conclusion  drawn  therefrom,  viz.,  that  the  reduction  of  an  oxide  only 
takes  place  when  the  heat  of  combination  of  the  element  with 
oxygen  is  less  than  that  of  the  reducing  agent  with  oxygen.  Weldon 
explains  this  contradiction  by  supposing  that,  in  the  case  of  aluminium, 
the  reduction  of  sodium  from  its  carbonate,  by  means  of  carbon, 
depends  on  a  preliminary  process  of  dissociation.  Fischer,  on  the 
other  hand,  shows  that  the  decomposition  of  steam  by  carbon  occurs 
at  300 — 350°,  a  temperature  at  which  steam  could  not  undergo  dis- 
sociation. 

In  order  to  obtain  the  requisite  temperatures,  the  author  made  use 
of  Perrot's  gas  furnace.  In  the  first  series  of  trials,  the  temperature 
employed  was  a  bright  red  heat,  magnesium  in  the  form  of  oxide, 
carbonate,  and  tartrate,  being  used,  whilst  in  the  second  series  of 
experiments,  the  same  materials  were  exposed  to  an  extreme  white 
heat.  Although  the  conditions  Avere  more  favourable  than  in  the  case 
of  zinc  furnaces,  the  author  failed  to  obtain  reduced  magnesium. 

U.  B. 

White  Lead  Manufacture.  (Dlngl.  polyt.  J.,  252,  372—374.)  — 
Roth  and  Sylvester  pro}iose  to  pass  an  electric  current  through  a 
solution  of  sodium  acetate,  using  lead  plates  as  poles.  Lead  acetate 
is  said  to  be  formed  at  the  positive  pole,  whilst  free  sodium  hydroxide 
is  produced  at  the  negative  pole,  the  mixtui-e  of  the  two  resulting  in 
the  precipitation  of  lead  hydroxide,  which  is  converted  into  white 
lead  by  the  introduction  of  carbonic  anhydride. 

Gardner  recommends  to  heat  lead  with  graphite,  carbon,  platinum, 
or  similar  substances  (all  of  which  should  be  electronegative  to  lead) 
in  a  solution  consisting  of  1  part  lead  acetate,  or  1  part  nitric  acid, 
in  40  parts  water,  or  acetic  acid  in  24  parts  water.  Basic  lead  salts, 
or  lead  oxide,  or  lead  suboxide,  is  sard  to  be  produced.  After  the 
lapse  of  one  to  two  hours,  the  lead  is  taken  out  of  the  solution,  and 
the  latter  on  addition  of  acetic  acid,  or  nitric  acid,  used  for  a  further 
operation.  If  the  conversion  of  the  lead  is  effected  in  chambers,  the 
metal  is  brought  into  contact  with  carbon  or  platinum,  accoi'ding  to 
various  modes  of  arrangement.  Ozonised  air  is  introduced  into  the 
chamber,  or  produced  therein  by  electric  discharges.  D.  B. 

Manufacture  of  Cuprammonium  and  Zincammonium  Com- 
pounds, and  their  Technical  Application.  By  C.  E.  A.  Weight 
{Dinql.iwJyt.  /.,  253, 37—38,  from  Jour.  Soc.  Ghem.  Industry,  1884,  121). 
— During  the  past  few  years,  many  attempts  have  been  made  to  utilize 
on  a  manufacturing  scale  the  power  possessed  by  cuprammonium 
and  zincammonium  solutions  of  pectising  cellulose  and  similar  sub- 
stances, so  as  to  produce  a  kind  of  vegetable  parchment.  The  process 
consists  essentially  in  the  preparation  of  a  concentrated  solution  of 
cuprammonium  hydroxide,  and  the  passing  of  the  goods  to  be  treated 
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throun^h  a  bath  of  this  material  nt  jnst  such  a  rate  as  will  pcriuit  of 
the  pectisiug  and  gelatinising  of  the  exterior  of  the  fibres  composing 
the  paper  or  canvas,  &c.,  without  wholly  disintegrating  the  mass;  so 
that  the  material  on  emerging  from  the  bath  retains  coherence  enough 
to  enable  it  to  be  passed  through  the  usual  drying  apparatus  of  a 
paper-mill.  This  drying  converts  the  film  of  pectised  cellulose  coat- 
ing each  filament  into  an  iust)lublc  solid  varnish.  In  order  to  build 
up  thick  cards,  two  or  more  layers  of  paper  are  passed  simultaneously 
through  the  bath,  and  then  pressed  together  and  dried  as  a  whole. 
By  careful  treatment,  the  copper  present  in  the  solution  taken  up  by 
the  material  is  wholly  converted  during  the  drying  into  a  com- 
pound with  the  pectised  cellulose.  Mineral  acids  dissolve  out  the 
copper.  Instead  of  cuprammonium  hydroxide  alone,  in  certain 
cases  a  mixture  of  this  with  ziucammonium  hydroxide  may  bo 
used.  The  pectised  cellulose  then  contains  both  zinc  and  copper, 
indicating  apparently  that  a  zinc  cellulose  compound  has  also  been 
formed.  Ziucammonium  hydroxide  alone,  how^ever,  does  not  pectise 
paper  sufficiently  to  give  good  results.  Cuprammonium  salts  give  less 
satisfactory  results  than  the  hydroxide.  Tiie  solution  employed  con- 
tains from  100  to  150  grams  ammonia  and  20  to  25  grams  of  copper 
per  litre  ;  this  is  prepared  by  the  action  of  ammonia  solution  on  copper 
turnings  in  the  presence  of  a  current  of  air.  Brass  turnings  give  the 
zinc-copper  compound.  Zinc  alone  is  only  sliglitly  attacked  under 
these  conditions.  The  presence  of  iron  accelerates  the  solvent  action. 
Pure  cupi"ammonium  solution  has  absolutely  no  effect  on  iron. 

E.xperiments  made  to  ascertain  the  amount  of  ammonia  carried  off 
from  an  aqueous  solution  by  a  current  of  air  showed  that  in  dissolving 
11'4  kilos.  (25  lbs.)  of  copper  in  ammonia  solution  (150  grams  NH3  in 
1  litre),  2  to  9  kilos.  (5  to  20  lbs.)  ammonia,  according  to  the  tem- 
perature, were  removed.  In  practice,  this  ammonia  is  recovered 
in  the  form  of  a  weak  copper  solution.  The  solubility  of  the 
copper  diminishes  gradually  as  the  liquid  becomes  richer  in  that 
metal.  ALso  when  the  solution  is  proceeding  most  rapidly  only  a 
small  portion  of  oxygen  passed  into  the  solution  is  absorbed.  When 
the  concentration  of  the  copper  solution  does  not  exceed  12  to  15 
grams  per  litre,  it  is  very  stable ;  such  a  solution  is  well  adapted  for 
the  preservation  of  sleepers  and  timbers  generally.  J.  T. 

Extraction  of   Cobalt    and    Manganese    from  their    Ores. 

(Ihmjl.  poh/t.  J.,  252,  3'.'2.) — HcrrcnscliJiiidt  and  Constable  treat 
ores  containing  cobalt  or  manganese  with  ferrous  sulphate  and 
enough  water  to  form  a  paste  ;  the  iron  salt  is  said  to  react  on  the 
oxides  of  cobalt  and  manganese  contained  in  the  ores;  on  boiling  tho 
mixture  a  solution  of  cobaltous  or  man^^anous  sulphate  is  obtained, 
which  is  separated  from  the  residue  and  treated  with  a  suitable  agent, 
so  as  to  convert  the  proto-salt  into  the  corix'sponding  ptr-salt. 

D.  B. 

Absorption  of  Carbonic  Anhydride  by  Beer.  By  T.  Langer 
{Biid.  Cintr.,  1864,  28G). — The  amount  of  gas  which  beer  will 
ab.sorb  is  dependent  on  the  temperature  and  on  the  pressure,  for  at 
0 — 5°  with  constant  pressure  the  amount  present  =  UOl  weight  per 
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cent.  =:  50  c.c.  per  litre  for  every  1° ;  and  the  same  increase  is 
observable  when  the  temperature  remains  constant,  but  the  pressure 
increases  31'3  mm.  mercury.  Strong  beer  absorbs  a  larger  volume  of 
gas  than  weak  beer,  other  things  being  equal.  Water  mixed  with 
alcohol  absorbs  less  gas  than  water  alone,  and  the  reducing  effect 
of  alcohol  on  absorption  increases  within  limits  with  the  increase  of 
alcohol,  and  more  especially  is  this  remarked  at  low  temperatures ; 
yet,  for  all  this,  1  litre  beer  can  absorb  more  carbonic  anhydride 
than  the  same  quantity  of  water  at  the  same  temperature. 

E.  W.  P. 
Date-sugar.      (Bied.  Genfr.,  1884,  284.) — Date-sugar  is  obtained 
from  the  palm  by  making  incisions  in  the  lower  branches,  and  collect- 
ing the  sap  which  flows  nearly  continuously  from  November  up  to 
March ;  the  sap  is  then  clarified  and  boiled  down.  E.  W.  P. 

Manufacture  of  Starch.  By  C.  Schaub  (Bled.  Centr.,  1884,  285). 
When  the  jaeld  of  potato-starch  is  low,  it  arises  from  one  of  three 
causes — (1)  low  quality  of  potatoes  ;  (2)  the  potatoes,  although  good, 
may,  by  reason  of  a  deficiency  of  water,  not  yield  up  all  the  starch 
they  contain,  and  this  is  frequently  the  case,  especially  in  small 
factories  ;  (3)  potatoes  and  supply  of  water  being  good,  the  machi- 
nery may  work  ineffectively.  The  author  mentions  additions  to  the 
machinery  which  should  be  made.  E.  W.  P. 

Bleaching  Yams  and  Fabrics.  (Dingl.  polyt.  J.,  252,  392.) — 
Thomson  and  Riickman  (Grer.  Pat.,  26,839,  March,  1883)  boil  linen 
yarns  and  fabrics  for  three  hours  in  a  solution  containing  2*4  grams 
potassium  cyanide  in  a  litre  of  water,  wash,  and  repeat  this  treat- 
ment. For  cotton,  this  operation  may  be  omitted,  unless  the  material 
has  been  brought  in  contact  with  fatty  or  oily  substances,  in  which 
case  the  above  solution  is  used  in  a  more  dilute  form  (half  the 
strength).  The  fabric  thus  prepared  is  placed  in  closed  vessels,  and 
treated  with  a  solution  of  chloride  of  lime  containing  5"3  grams  per 
litre.  As  soon  as  the  vessel  is  full,  the  solution  is  drawn  off,  and 
carbonic  anhydride  passed  in.  This  operation  is  I'epeated  until  the 
fabric  assumes  the  desired  degree  of  whiteness.  It  is  then  taken  out, 
washed  in  water,  and  pressed.  In  most  cases  a  slight  yellow  tinge  is 
retained  within  the  fabric,  owing  to  the  presence  of  traces  of  iron  in 
the  bleaching  agent.  To  remove  this  coloration,  the  fabric  is  drawn 
through  a  bath  of  oxalic  acid  (about  4"6  grams  per  gallon),  washed 
with  water,  pressed,  and  toned  with  indigo  or  aniline  violet. 

D.  B. 

Gaseous  Chlorine  as  Discharge  in  Calico-printing.  By  A. 
ScHEURER  (Dingl.  polijt.  J.,  253,  208 — 211). — In  his  handbook  on 
calico-printing,  J.  Pei-soz  has  pointed  out  that  indigo-blue  can  be  dis- 
charged by  gaseous  chlorine;  chlorine  in  the  dry  state  attacks  indigo 
slowly,  but  in  the  presence  of  water  the  action  is  rapid.  Experiments, 
however,  show  that  the  practical  application  of  the  proposal  is  difficult, 
as  the  goods  must  be  exposed  to  the  gas  for  at  least  two  minutes,  and 
in  this  time  the  dry  blue  colour  is  sensibly  affected.  The  following  is 
a  means  of  reducing  the  time  of  exposure  required  :  a  piece  moistened 
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with  weak  soda-lychad  its  blue  colour  discharpfed  with  only  10  seconds' 
exposure  to  chlorine;  a  lye  of  about  It) — 17°  B.  is  most  suitable. 
Turkey-red  thus  treated  became  yellow  in  20  seconds,  and  white  in 
50  seconds.  Aniline  black  is  destroyed  immediately.  A  mixture  of  ani- 
line oil  and  soda- lye,  printed  and  exposed  to  chlorine,  causes  the  forma- 
tion of  an  intense  black  compound  which  contains  chlorine,  whilst  a 
solution  of  aniline  salt  alone  under  similar  conditions  gives  a  lively 
chamois-yellow  of  very  stable  character,  which  is  not  destroyed  by  pro- 
longed exposure  to  chlorine.  If  on  the  contrary  a  drop  of  soda-lye  be 
placed  on  the  dye,  and  it  be  again  exposed  to  chlorine,  the  colour  is 
then  discharged.  Hypochlorites,  even  when  concentrated,  do  not  act 
rapidly  on  indigo.  Free  hypochlorous  acid  acts  like  chlorine  in  the 
presence  of  soda.  This  acid  cannot  act  in  the  free  state  in  this  reaction, 
since  free  alkali  is  present ;  and  in  fact  after  the  colour  has  been  dis- 
charged by  chlorine  in  the  j)i'esence  of  soda,  the  piece  has  an  alkalino 
reaction.  The  active  agent  is  apparentlv  oxygen  as  hydroxyl,  2NaH0 
-I-  2Cl  =  2NaCl  +  2H0  and  2H0  =  HoO  +  O.  J.  T: 

Kephir.  By  H.  Struve  (Ber.,  17,  1364— 13G8).— Kephir  is  a 
variety  of  fermented  milk  prepared  in  the  Caucasus,  the  use  of  which 
for  medicinal  purposes  has  in  the  last  two  years  spread  over  a  great 
part  of  Russia.  It  is  prepared  from  milk  by  fermentation  Avith  the 
so-called  kephir-grains  in  leather  bottles.  During  the  fermentation, 
a  considerable  quantity  of  the  ferment  is  produced:  it  is  removed, 
dried  in  the  sun,  and  preserved  to  efFect  fresh  fermentations.  An 
analysis  of  kephir-grains  dried  at  100°  gave — 

Water 1121 

Fat 8-9i) 

Soluble  peptone-like  substances 1098 

Proteids  soluble  in  ammonia    10;^2 

potash     30-39 

Insoluble  residue    33' 11 

Microscopic  examination  of  the  insoluble  residue  showed  it  to  con- 
sist of  a  mixture  of  yeast  cells  with  Kern's  "  Bacterium  dlspora  cau- 
casica."  In  a  few  cases,  Lepthot/irix  and  OiJium  lactis  were  also 
observed.  The  whole  of  the  active  matter  of  the  ferment  was  con- 
tained in  the  insoluble  residue.  From  fermentation  experiments 
made  by  the  author,  it  appears  that  the  yeast-cells  alone  are  essen- 
tial to  the  fermentation,  the  Bacterium  dispora  caucasica  taking  no 
part  whatever  in  the  action.  The  yeast-cells  have  been  moditied  to 
a  certain  extent  by  having  grown  in  contact  with  the  leather  of  the 
bottles,  and  thus  rendei'cd  capable  of  exciting  the  peculiar  kephir- 
fermentation.  A.  J.  G. 

Improvements  in  the  Manufacture  of  Sugar.  {Dinrjler, 
252,  2"i7 — 293. j — Stetfeu's  defecation  process  for  ol)tHiniTig  sugar 
from  molasses  is  conducted  in  the  following  manner  : — Molasses  or 
syrups  are  diluted  with  cold  water  in  vessels  fitted  with  agitators. 
The  temperature  of  the  solution  should  not  exceed  35'^,  and  its  con- 
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cent  ration  should  correspond  with  6 — 12  per  cent,  of  sugar.  A 
known  quantity  of  this  sohition  is  run  into  a  vessel  provided  with  an 
agitator  and  treated  with  from  50  to  100  parts  of  powdered  lime  to 
each  100  of  sugar,  to  form  calcium  saccharate.  The  mixture  is  passed 
through  filter-presses  and  the  solution  of  calcium  saccharate  collected 
in  suitable  vessels  ;  to  100  parts  of  sugar  contained  in  this  filtrate, 
about  65  parts  of  lime  are  then  added  for  the  separation  of  the  inso- 
luble saccharate,  which  is  washed  and  decomposed  in  the  usual  way. 

To  facilitate  the  use  of  half-shadow  saccharometers,  Allary,  instead 
of  illuminating  the  polarising  apparatus,  pi'oposes  to  enclose  it  in  a 
black  paper  cylinder,  the  circular  opening  of  which  is  covered  with 
translucent  yellow  paper  or  with  yellow  glass.  The  observer  covers 
his  bead  and  the  whole  apparatus  with  a  black  cloth  and  places  the 
tube  in  the  direction  of  a  light  wall.  The  reading  of  the  degrees  is 
efiected  in  daylight. 

Stuckenberg  (Ger.  Pat.,  25,218,  May,  1883)  has  found  that  in  the 
production  of  strontia-sugar  from  molasses  by  Scheibler's  process,  the 
excess  of  strontium  hydroxide  necessary  to  eifect  the  separation  of 
strontium  disaccharate  acts  essentially  as  free  alkali.  Since  stron- 
tium disaccharate  is  almost  insoluble  in  alkaline  solutions,  the  excess 
of  strontium  hydi'oxide  may  be  replaced  by  potassium  or  sodium 
hydroxide.  D.  B. 

Adulteration  of  Verdigris.  By  M.  Astke  (/.  PJiarm.  [5],  7, 
386 — 888). — The  author  has  found  that  a  commercial  specimen  of 
verdigris  was  adulterated  to  the  extent  of  about  10  per  cent,  with  a 
siliceous  earth  coloured  by  Prussian  blue.  W.  R.  D. 

Abridged  Process  for  Turkey-red  Dyeing  and  Printing  with 
Alizarin.  By  A.  Muller  (Dingier,  252,  219). — It  is  known  that 
a  number  of  the  volatile  organic  ammonia  bases  produce  precipi- 
tates with  alkyl  radicles,  alumina  (and  tin),  and  saline  solutions, 
which  dissolve  in  an  excess  of  the  precipitant,  for  instance,  mono-,  di-, 
and  tri-ethylamine,  butyl-  and  amyl-amine,  and  di-  and  tri-amines.  The 
author  utilised  this  property  experimentally  in  order  to  combine  the 
mordanting  of  the  fabric  with  oil  and  alumina  in  one  operation, 
whereby  the  chalk-bath  necessary  at  other  times  is  omitted,  the  fabric 
being  ready  to  receive  the  alizarin  after  it  has  been  dried  and  the 
base  removed  by  volatilisation.  A  clear  saturated  solution  of  alumi- 
nium hydroxide  in  10  per  cent,  ethylamine  was  treated  with  about 
15  per  cent.  Turkey-red  oil  neutralised  with  ethylamine.  The  fabric 
after  being  boiled  and  dried  was  treated  with  the  clear  mordant  and 
dried  at  the  ordinary  temperature.  It  was  then  dyed  with  alizarin 
and  soaped,  a  bright  red  colour  being  obtained. 

The  author  is  of  opinion  that  if  it  were  possible  to  prepare  ammo- 
nias of  the  above  type  cheaply  on  a  large  scale,  the  success  of  this 
method  would  be  established,  especially  if  the  volatile  bases  employed 
could  be  recovei'ed  by  some  suitable  arrangement.  D.  B. 
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Infra-red  Radiation  Spectra  of  Metallic  Vapours.      By  H. 

'\^y.CQ\]KREL  {Compf.  rend.,  99,  37-t — 37(3). — The  metals  were  volatilised 
ill  the  electric  arc,  and  the  spectra,  obtained  by  means  of  a  Ruther- 
ford's gratins:  or  a  carbon  bisulphide  prism,  were  projected  on  a 
screen  covered  with  some  phosphorescent  substance  (Abstr.,  1883, 
rOl).  A  table  is  given  sliowing  the  wave-lengths  of  a  number  of 
lines  in  the  infi-a-red  spectra  of  potassium,  sodium,  strontium,  cal- 
cium, magnesium,  aluminium,  zinc,  cadmium,  lead,  thallium,  bismuth, 
silver,  and  tin.  C.  H.  B. 

Chemical  Action  of  Light.  By  D.  Amato  (Gazzelfa,  14,  57 — 
72). — The  author  has  long  held  tlie  opinion  that  many  reactions 
which  are  said  to  take  place  through  the  direct  action  of  light  are  not 
due  entirely  to  that  cause,  but  that  light  acts  only  under  certain 
determinate  conditions  of  tempei-ature ;  consequently,  there  are  limits 
of  temperature  within  which  light  does  not  act  in  this  way.  In  snp- 
jtort  of  this  opinion,  the  author  has  made  numerous  experiments, 
which  are  given  in  detail  in  the  paper. 

It  is  usually  stated  in  text-books  that  light  acts  on  liquid  hydrogen 
phosphide,  and  decomposes  it  into  solid  and  gaseous  hydrogen  ])hos- 
jihides.  The  author  found,  however,  that  intlaramable  gaseous  hydrogen 
jihosphide  (containing  liquid  phosphide)  loses  its  property  of  taking 
tire  spontaneously  on  contact  with  the  air,  if  kept  over  water  in  the 
dark  for  2-i  hours  at  a  temperature  of  10 — 12°,  whilst  the  same  gas 
confined  over  mercury  remains  unclianged.  It  was  proved  that  this 
decomposition  is  due  to  the  oxygen  dissolved  in  the  water.  At  a  tem- 
{terature  of  29°,  and  exposed  to  diffused  light,  gas  confined  over 
niei-cury  was  decomposed  with  deposition  of  solid  hydrogen  phos- 
phide, whilst  the  same  gas,  if  kept  at  10°,  was  not  decomposed,  even 
when  exposed  to  the  brilliant  July  sunlight  of  Italy.  In  another 
experiment,  in  which  the  gas  was  exposed  to  the  full  heat  of  the  sun 
(39"),  whilst  the  light  was  completely  excluded  by  a  black  varnish 
(made  with  glue  and  lam])black),  the  gas  was  not  acted  on.  From 
this  it  would  seem  that  neither  the  most  brilliant  sunshine  (at  tem- 
jH-ratures  below  10'^)  or  heating  to  a  temperature  of  39°,  are  indi- 
vidually capable  of  effecting  the  decomposition  of  liquid  hydrogen 
phosphide,  but  that  this  takes  place  readily  b}- the  joint  action  of  sun- 
light and  heat. 

Similar  experiments  were  made  with  a  mixture  of  chlorine  and 
hydrogen,  and  it  was  found  that,  if  cooled  to  — 12^,  it  could  be  exposed 
to  the  direct  rays  of  the  sun  for  hours  without  combination  taking 
place.  Care,  however,  must  be  taken  that  the  chlorine  is  not  expo.sed 
to  the  son's  niys  even  for  an  instant  brforcroolinfj,  as  in.solation  renders 
chlorino  capable  of  combining  with  hydroj^'cn  even  in  the  dark.  At  a 
temperature  of  39",  there  is  no  action  if  light  is  excluded. 

VOL.    XLVl.  4   Ji 
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Silver  chloride,  if  cooled  to  — 12°,  is  not  acted  on  bj  the  direct 
solar  rays,  but  if  allowed  to  get  warm,  decomposition  begins  imme- 
diately. Paterno  has  also  observed  that  chlorine  and  ethylene  do 
not  combine  in  diffused  light  if  the  temperature  is  low,  or  only  very 
slowly. 

Another  substance  which  is  usually  supposed  to  undergo  decora- 
position  on  exposure  to  light  is  FehUng's  test.  The  author  finds, 
however,  that  this  change  is  due  to  dust  from  the  atmosphere,  and 
the  fact  of  keeping  the  bottle  containing  the  solution  wrapped  up  in 
Daper  and  in  a  cupboard  i)reserves  it,  merely  inasmuch  as  it  keeps  it 
comparatively  free  from  dust.  If  the  solution  be  boiled  in  a  narrow- 
necked  flask  for  some  hours,  and  after  being  allowed  to  settle,  the 
clear  liquor  is  decanted  into  a  clean  well-stoppered  bottle,  it  may  be 
exposed  for  any  length  of  time  to  the  direct  rays  of  the  sun  without 
undergoing  any  change.  In  order  to  ensure  success,  the  bottle  should 
be  rinsed  out  successively  with  permanganate  solution  and  distilled 
water  before  introducing  the  Fehling's  test.  In  order  to  prove  that 
the  dust  in  the  air  is  the  cause  of  decomposition,  two  samples  pre- 
pared as  above  were  taken,  and  through  one  of  them  a  current  of  air 
from  the  laboratory  was  passed  previously  to  closing  the  bottle.  After 
exposure  to  light  for  a  year,  cuprous  oxide  was  deposited  in  the  solu- 
tion contaminated  with  dust  from  the  air,  whilst  the  other  remained 
unchanged. 

The  author  has  also  noticed  that  solutions  prepared  in  the  ordinary 
way,  after  being  kept  for  some  time — a  year  or  more — yield  an 
abundant  deposit  of  cuprous  oxide  if  cautiously  neutralised  with 
sulphuric  acid,  and  this  even  in  the  cold,  but  more  readily  when 
heated.  A  solution  recently  prepared,  or  one  treated  in  the  manner 
above  described,  does  not  behave  in  this  vvay. 

From  these  experiments  the  author  conchides  that — at  all  events 
for  the  substances  above  mentioned — light  acts  only  under  certain 
conditions  as  to  temperature,  and  heat  only  under  the  influence  of 
light,  and  that  neither  of  them  acts  in  the  absence  of  the  other. 

C.  E.  G. 

Electricity  of  Flames.  By  J.  Elster  and  H.  Geitel  (Ann. 
Phys.  Cheni.,  22,  123 — 127). — This  paper  is  a  reply  to  a  communica- 
tion of  Kollert's  on  the  same  subject  (this  vol.,  651).  The  authors 
think  that  Kollert  has  orerlooked  the  results  of  their  investigation 
on  "  The  Development  of  Electricity  by  the  Contact  of  Gases  with 
Incandescent  Bodies"  (Aym.  Plnjs.  Gltem.  [2],  19,  568),  by  which  they 
show  that  the  so-called  electricity  of  flames  is  merely  a  special  case 
of  a  much  more  general  class  of  phenomena,  namely,  that  gases  in 
contact  with  any  incandescent  substances  become  positively  elec- 
trified. Thus  the  stratum  of  air  sui-rounding  the  flame  has  a  positive 
charge,  which  in  Kollert's  mode  of  experimentation  alfects  the  indi- 
cations of  the  electrometer,  which  also  are  liable  to  be  modified  by 
the  electrical  condition  of  the  air  of  the  room.  The  present  paper 
gives  determinations  made  by  the  author's  arrangement  of  the 
electrodes  after  the  air  of  the  apartment  had  been  electrified  to  a  high 
potential,  sometimes  positively  and  sometimes  negatively,  by  means  of 
an  electrical  machine.      The  observed  value  of   the  flame  potential 
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was  independent  of  this  condition  and  nearly  constant,  having  a  mean 
of  O'oo  JJaniell.  A  tlame  is  regarded  by  the  authors  as  merely  a 
current  of  lieated  gas,  whicli  negatively  electrifies  the  incandescent 
bodies  in  contact  with  it,  or  the  incandescent  particles  it  may  contain. 

11.  R. 

A  New  Cell  founded  on  the  Oxidation  of  Carbon  in  the 
Cold.  By  A.  iJ.viMui.i  and  0.  P.\i'.\suc;i.i  {(JazwUu,  14,  8o — 90). — 
The  authors  allude  to  their  experiments  on  the  electrolysis  of  different 
liquids,  using  carbon  electrodes,  in  Avhich  the  latter  wei'e  attacked, 
giving  rise  to  organic  compounds,  such  as  mellic  and  hydromellic 
acids,  mellogen,  &c.  (Abstr.,  1882  and  1881^).  From  thcrmochemical 
considerations,  they  were  led  to  determine  the  electromotive  force  of 
different  varieties  of  carbon  in  contact  with  platinum  and  gold  ;  and 
the  results  of  these  measurements  were  so  favourable,  that  they  were 
enabled  to  construct  a  cell,  somewhat  feeble,  but  still  fiufhciently  con- 
stant to  be  used  for  several  months  for  working  electric  bells. 

Experiments  were  made  with  electrodes  of  gold  or  platinum,  and 
gas-carbon,  charcoal,  or  graphite,  using  sulphuric,  hydrochloric, 
acetic,  nitric,  and  chromic  acids  ;  also  solutions  of  sulphates,  nitrates, 
chromates,  and  permanganate,  and  in  all  cases  the  electromotive  force 
was  appreciable.  Tlie  carbons  employed  were  rather  long,  only  about 
one  quarter  of  their  length  being  immersed  in  the  liquid,  and  every 
care  was  taken  to  guard  against  polarisation  currents. 

With  solutions  of  sodium  or  potassium  hydroxide,  sp.  gr.  11  to  I'o, 
platinum  and  different  specimens  of  gas-carbon  and  charcoal,  the 
electromotive  force  varied  from  OOG  to  0"17  Daniell,  after  24  hours' 
immersion.  With  solutions  of  sodium  and  potassium  carbonate,  the 
electromotive  force  was  feeble,  but  amounted  to  O'lO  to  0"17  Daniell 
if  the  carbons  had  been  previously  saturated  with  a  solution  of  the 
hydroxide. 

Strong  solutions  of  sodium  hypochlorite,  made  by  decomposing 
"  chloride  of  lime"  with  sodium  carbonate,  gave  an  electjomotive  force 
equivalent  to  0-i  to  0'5  Daniell  after  'it  hoars'  immersion.  AVith 
graphite,  it  was  rather  less.  Gas-caibon  hy  ituflf  is  not  attacked  even 
by  concentrated  solutions  of  alkaline  hypochlorites,  but  the  action 
commences  immediately  if  contact  is  made  with  a  plate  of  platinum 
or  gold  immersed  in  the  liquid.  Arc-light  carbons  wx-re  entirely 
disintegrated  and  destroyed  in  a  month's  time,  the  solution  becoming 
deep  yellow,  and  containing  mellic  acid  and  other  benzenecarboxylic 
acids.  Calcium  hypochlorite  gives  similar  results,  but  the  electro- 
motive force  is  less,  varying  from  010  to  020  Daniell. 

The  influence  of  temper;iture  on  the  cell  was  also  studied  in  a 
gold  I  gas-carbon  element,  with  sodium  hypochlorite:  the  electromo- 
tive force  varied  from  018  to  027  Daniell,  as  the  temperature  was 
rai.sed  from  IV  to  l00°. 

By  modifying  the  conditions,  surrounding  the  platinum  pole  with  a 
solution  propei'ly  chosen,  and  separated  fi-om  the  hypochlorite  by  a 
porous  septum,  the  authors  have  arrangeil  Ji  cell  which  remains  pi-ac- 
tically  constant  for  months.  C.  E.  G. 

4  r  - 
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Battery  with  Carbon  Electrodes.  By  D.  Tommasi  and  Radiguet 
(Gotnpt.  rend.,  99,  129 — 13U).  —  This  battery  consists  of  a  rect- 
an^nlar  porcelain  cell,  on  the  bottom  of  which  is  placed  a  carbon 
plate  surrounded  by  a  paste  of  lead  peroxide,  which  constitutes  the 
positive  pole.  Above  this  is  auother  plate  of  carbon,  on  the  upper 
sariace  of  which  are  placed  pieces  of  gas-carbon,  the  two  plates  being 
separated  by  parchment  paper,  which  divides  the  cell  into  two  com- 
partments. A  small  quantity  of  a  saturated  solution  of  common  salt 
is  poured  into  each  of  the  compai-tments  in  such  a  way  that  the  lead 
peroxide  is  m^t  disintegrated,  and  the  fragments  of  gas-carbon  on  the 
second  plate  are  only  partially  covered.  The  electromotive  force  of 
the  pile  is  O't]  volt,  and  is  not  sensibh"  altered  by  the  substitution  of 
a  solution  of  ammonium  sulphate  or  chloride,  or  sodium  sulphate,  or 
■even  dilute  sulphuric  acid,  for  the  sodium  chloride.  C.  H.   B. 

Galvanic  Batteries  for  the  Electric  Light.  By  I.  Probert 
(Ditigl.  polyt.  J.,  253,  2o-2). — From  a  comparison  of  the  cost  of  pro- 
ducing the  electric  light  by  means  of  dynamo-machines  and  galvanic 
batteries,  the  author  infers  that  for  working  the  light  on  a  large  scale, 
galvanic  (primary)  batteries  have  no  prospect  of  success.  A  reduc- 
tion in  the  cost  of  batteries  suitable  for  the  illumination  of  houses 
may  be  possible  in  four  directions: — (1)  by  substituting  cheaper 
metals  for  zinc,  e.g.,  lead  or  iron;  (2)  by  employing  hydrochloric 
acid  in  the  place  of  sulphuric  acid  ;  (8)  by  completely  exhausting  the 
solution  ;  and  (4)  by  recovering  valuable  bye-products. 

In  referring  to  primary  batteries,  the  author  states  that  Holmes  and 
Burke's  element  consists  of  eight  cells  filled  with  sodium  nitrate 
dissolved  in  dilute  sulphuric  acid.  It  is  provided  with  a  syphon 
arrangement  for  filling  and  emptying  the  cells  and  conducting  the 
gaseous  products  to  a  vessel,  where  they  are  dissolved  or  absorbed. 
The  hydrogen  decomposes  the  sodium  niti'ate,  sodium  sulphate  and 
nitric  acid  being  formed.  The  electrodes  are  carbon  and  amalga- 
mated zinc.  In  Ross's  element  each  cell  contains  two  carbon  plates, 
which  are  placed  in  dilute  hydrochloric  acid.  To  the  latter  a  sub- 
stance called  "  eureka  "  is  added,  the  composition  of  which  is  kept 
secret.  In  the  Edco  or  Heap  battery,  zinc  carbons  and  potassium 
dichromate  are  the  depolarisers,  and  dilute  sulphuric  acid  is  the 
exciting  agent.  The  cells  are  lined  with  lead,  their  capacity  being 
equal  to  6-75  litres  (1'5  galls.).  The  cost  of  the  solution  amounts  to 
one  shilling  per  gallon.  The  zinc  plates  are  254  mm.  long  and 
1.52  mm.  wide,  and  weigh  1'3G  kilos.  The  E.M.F.  is  equal  to  2  volts 
and  the  resistance  0'2  ohm.  The  zinc  plates  in  Oliphant,  Burr,  and 
Gowan's  battery  are  coated  with  a  thin  film  of  gold  before  amalga- 
mation, whereby  a  diminution  in  the  local  action  is  said  to  be 
eifected.  D.  B. 

Conversion  of  Liquid  Batteries  into  Dry  Piles.  By  Onimus 
{Gompt.  rend.,  98,  1577 — 1578). — Batteries  containing  solution  of 
ammonium  chloride,  zinc  cliloride,  &c.,  may  be  converted  into  dry 
iiiles  by  mixing  these  eoltitions  with  plaster  of  Paris  and  allowing  the 
mixture   to  .-soLidi^^      If    mixtures   of    ferric    oxide    or   manganese 
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peroxide  with  piaster  of  Paris  are  employerl,  the  electromotive  force 
is  slightly  higher  than  with  plaster  of  Paris  alone,  and  when  ferric 
oxide  is  used  the  battery  quickly  regains  its  original  electromotive 
force  when  the  circuit  is  broken.  When  the  battery  is  exhausted  the 
solid  plaster  is  simply  again  moistened  with  the  solution. 

C.  PI.  B. 
Electrolysis  of  Solid  Glass.  By  E.  Warburg  (Ann.  Phys.  Chem., 
21,  (>l'2  — t)J:()). — When  calcium  sodium  glass  is  submitted  to  electr(«- 
lysis  at  a  temperature  of  3UU''  between  electrodes  of  mercury,  a  badly 
conducting  film  of  SiO,  separates  at  the  anode,  and  in  a  short  tinn; 
reduces  the  intensity  of  the  current  to  a  small  fraction  of  its  ori<i-inal 
value.  This  Kim  has  a  greater  or  less  thickness  according  as  a 
greater  or  less  electromotive  force  has  been  in  operation  for  a  given 
time.  It  acts  like  the  dielectric  of  a  condenser  between  plates,  one 
of  which  is  the  conducting  part  of  the  glass  and  tiie  other  thi; 
mercury  of  the  anode.  The  capacity  of  this  condenser  is  independent 
of  the  diflerence  of  potential  between  its  conducting  surfaces,  and  it 
varies  from  1  to  20  B.E.  But  when  sodium  amalgam  is  substituted 
for  the  mercury  at  the  anode,  the  same  weight  of  sodium  is  taken  uj) 
by  the  glass  as  is  liberated  at  the  kathode,  so  that  the  weight  of  the 
glass  remains  unchanged,  and  its  transpaix'ncy  and  other  })roperties  are 
not  perceptibly  affected  by  the  electrolysis.  R.  R. 

Electrical  Conductivity  of  Distilled  Water  and  of  Ice.  By 
(1.  FoUSSi;i{i;.\r  {Cumpt.  rend.,  99,  80 — 82). — The  specific  resistance 
of  distilled  water  at  15°  was  found  to  vary  between  118,900  ohms  and 
"I2,oU0  ohms,  the  maximum  being  obtained  with  water  which  hnd 
been  redistilled  two  or  three  times  in  a  platinum  apparatus.  The 
resistance  of  water  kept  in  a  glass  vessel  at  about  15"^  diminishes  by 
about  one-thirtieth  after  2-i  houi-s,  owing  to  the  .solvent  action 
of  the  water,  and  the  diminution  is  very  much  more  rapid  at 
higher  temperatures.  If  the  water  is  kept  in  platinum  vessels  exposed 
to  the  air,  its  resistance  diminishes  slowl}^  owing  to  the  solution  of  the 
small  quantity  of  .^alts  and  acid  vapf)urs  present  in  the  atmosphere, 
(■arbonic  acid  has  but  little  effect  on  the  conductivity.  In  many  cases 
the  resistance  of  distilled  water  is  affected  by  small  quantities  of 
dissolved  substances  carried  over  during  distillation. 

The  variation  in  the  resistance  of  distilled  water  with  the  tempe- 
i"ftture  between  0°  and  21°  is  represented  with  great  accuracy  by 
Poiseuitle's  formula  for  the  variation  of  the  inti'inal  friction, 
\  +  at  ■{■  hi',  oi',  in  other  words,  the  resistance  of  distilled  water  is 
proportional,  within  certain  limits,  to  the  coefficient  of  internal 
friction. 

The  resistance  of  water  becomes  15,000  times  greater  at  the 
moment  of  congi-lation,  the  specific  resistance  of  ice  vai-ying  between 
4865  megohms  at  —  1°,  and  58,540  nieghoms  at  —  17°.  The  resistanc(^ 
of  ice  shows  variations  corresponding  with  the  resistance  of  the  water 
from  which  it  was  formed.  C'.    11.    B. 

Electrical  Conductivity  of  Dilute  Solutions.  By  E.  Bony 
(Cuiiij'f.  ;•(«(/.,  99,  '■',')     ;^2j.  —  .Many  organic  sub.-itunccs  do  not  seubibly 
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(liminisli  the  resistance  of  distilled  water,  wliilst  even  those  which  are 
the  best  conductors  have  a  resistance  from  50  to  200  times  as  great 
as  that  of  neutral  salts. 

Anhydrous  acids  and  alkalis  are  non-conductors  ;  hjdrated  acids 
and  alkalis  conduct  in  the  same  manner  as  salts. 

Organic  alkalis  in  dilute  aqueous  solution  have  a  resistance  600  to 
800  times  as  high  as  that  of  salts ;  and  ammonia,  which  forms  no 
definite  compound  with  water,  has  a  resistance  110  times  as  great  as 
that  of  salts.  On  the  other  hand,  potassium,  sodium,  barium,  calcium, 
lithium,  and  thallium  hydroxides  are  good  conductors.  The  ratio  of 
the  resistance  of  a  solution  of  potassium  hydroxide  to  that  of  an 
equivalent  solution  of  potassium  chloride,  for  example,  is  about  0*4, 
but  the  ratio  is  higher  the  more  dilute  the  solution. 

An  aqueous  solution  of  arsenious  anhydride  is  pi-actically  a  non- 
conductor, and  solutions  of  carbonic  anhydride  and  hydrogen  sulphide 
have  a  resistance  far  higher  than  that  of  salts.  None  of  these  sub- 
stances form  definite  compounds  with  water.  A  solution  of  sul- 
phui'ous  anhydride  at  20^,  on  the  other  hand,  has  a  resistance  only  2'33 
times  as  great  as  that  of  an  equivalent  solution  of  potassium  chloride. 
The  conductivity  of  the  acid  solution  decreases  much  less  than  that 
of  the  salt  solution  when  cooled  down  to  0°,  probably  owing  to  the 
formation  of  a  further  quantity  of  a  hydrate.  The  resistance  of 
dilute  solutions  of  sulphuric  acid  varies  in  a  complex  manner  with  the 
degree  of  dilution,  but  is  never  more  than  about  one-third  of  the 
resistance  of  an  equivalent  salt  solution.  The  different  inorganic  and 
organic  acids  furnish  every  degree  of  conductivity  between  the  non- 
conductor arsenious  anhydride  and  the  good  conductor  sulphuric 
acid.  Boric  acid  and  pyrogallol  have  a  resistance  as  high  as  arsenious 
oxide,  -whilst  nitric,  hydrochloric,  and  picric  acids  conduct  almost  as 
well  as  sulphuric  acid.  C.  H.  B. 

Compounds  obtained  by  Means  of  Gas  Batteries  and  the 
Silent  Discharge.  By  A.  Fkjuier  (Compt.  rend.,  98,  1575 — 1577). 
— The  apparatus  employed  consisted  of  two  hollow  graphite  cylinders 
closed  at  one  end,  and  coated  internally  with  spongy  metal  or  spongy 
carbon  so  as  to  prevent  polarisation.  These  cylinders  were  supported 
by  a  lid  which  closed  hermetically  the  vessel  containing  the  liquid 
conductor,  the  latter  being  alkaline  when  the  product  of  the  reaction 
was  acid,  and  vice  versa.  In  some  cases  the  gases  were  subjected 
to  the  silent  discharge  before  being  placed  in  the  battery.  The 
compounds  produced  are  formed  in  contact  with  the  poles,  and  in 
greater  abundance  at  the  positive  pole.  Although  the  current  pro- 
duced may  be  very  feeble,  the  energy  of  the  reaction  may  be  relatively 
large.  In  the  following  table  the  substance  placed  second  constituted 
the  positive  pole  : — 

Air  and  sulphurous  anhydride  produce  sulphuric  anhydride. 
Hydrogen  and  chlorine  ,,  hydrochloric  acid. 

Oxygen  and  chlorine  ,,  chloric  acid. 

Nitrogen  and  oxygen  „  nitric  anhydride. 

Hydrogen  and  nitrogen  „  ammonia. 
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Carbonic  oxide  and  sodium  car-   produce  sodium  oxalate  and  form- 

bonate  ate. 

Ethylene  and  oxyfron  ,,  formic  and  acetic  acids. 

Hydrogen  and  carbonic  anhydride    ,,  formic  and  acetic  acids. 

Methane  and  carbonic  anhydride      ,,  acetic  acid. 

The  ozofiisers  employed  Avere  provided  with  armatures  coated  with 
platinum  black,  and  were  so  arranged  that  tlioir  temperature  could  be 
liaised.  Under  the  influence  of  the  discharge  oxygen  combines 
directly  with  sulphur,  selenium,  chloi-ine,  iodine,  and  bromine,  but 
has  no  action  on  tellurium.  Hydrogen  combines  with  sulphur,  sek'niuni, 
ordinary  phosphorus,  and  nitrogen,  but  has  no  action  on  tellurium, 
arsenic,  antimony,  and  red  phosphorus.  Oxygen  oxidises  formic  acid 
iind  formates,  carbonic  oxide  con^bines  wath  hydroxides,  &c. 

C.  H.  B. 
Action  of  the  Induction  Spark  on  Benzene,  Toluene,  and 
Aniline,  liy  A.  Destiikm  (Compt.  rend.,  99,  138). — The  sj)ark  from 
a  coil  of  moderate  size  worked  by  three  Bunsen  cells  was  passed  into 
the  liquids  between  platinum  points  placed  very  close  together,  and 
the  gaseous  products  of  decomposition  were  collected  and  analysed  : — ■ 

7?e»ri°7ie  yields  acetylene  42— 43;  hydrogen  57 — 58  =  100. 
Toluene       „  „  23—24;  „         70—77  =  100. 

Aniline       „  „  21;  hydrogen,  65 ;  hydrocyanic  acid,  9  ; 

nitrogen,  5  ■=  100. 

Carbon  is  also  liberated  in  a  bulky  form,  that  from  the  aniline  being 
considerably  more  dense  than  tliat  from  the  other  two  compounds. 
lienzene  and  toluene  yield  some  diphenyl  and  a  brown-red  compound 
soluble  in  the  hjdrocarbons.  C.  H.  B. 

New  Method  of  directly  Measuring  Absolute  Magnetic 
Intensity.  Jiy  A.  Lkduc  (Compt.  rend.,  99,  1S6 — 187). — A  modified 
form  of  the  manometerof  Lippmann's  galvanometer  (this  vol.,  p.  881) 
is  emplo^'ed.  A  current  of  from  1  to  3  amperes  is  passed  through 
the  manometer,  and  the  latter  is  placed  in  the  magnetic  field,  the 
intensity  of  which  is  measured  by  the  rise  or  fall  of  the  mercury  in 
fho  arm  of  the  manometer.  C.  H.  B. 

Magnetism  of  Organic  Bodies.  Bv  S.  Wlkugkl  and  S. 
HKNKiriisKN  (Aim.  ]'/n/s.  ('hrw.,  22,  121 —123).— The  authors  have 
examined  the  mairnetism  of  compounds  of  the  C,,H,;„^.|  alcohol 
nidicals.  The  results  show  that  the  molecular  magnetism  is  increased 
by  a  nearly  constant  amount  for  each  CH.,  in  the  compound,  and  that 
it  is  e(pial  to  the  sum  of  the  partial  magnetism  of  the  ak-ohol  radicals 
and  that  f)f  the  remaining  parts  of  the  compound.  In  the  compounds 
the  specific  magnetism  is  nearly  the  same  for  OH,  I,  Br,  and  8,  but 
for  CI  it  is  much  greater.  Propvl  alcohol  and  isopi-oj)yl  alcohol  show 
exactly  the  same  value,  whilst  isol)utyl  alcohol  has  ihe  value  found  by 
calculation  for  butyl  alcohol.  For  H  in  alcohol  radicals,  the  value 
—  7805  is  found,  whereas  C  has  only  —  56.  The  latter  value  is  so 
ingigniticant  compared  with  the  former,  that  tlic  observed  results  agree 
nearly  as  well  with  C  =  0,  H  =  —  807-6.  K.   K. 
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Specific  Heat  of  Mellite.  By  A.  Bartoli  and  E.  Stracciati 
(Gazzetfa,  14,  105 — 114). — Three  well-crystallised  examples  of  mellite 
were  examined  :  the  first,  from  Bohemia,  had  a  sp.  gr.  of  I'GO;  the 
second,  from  Artern  in  Thuringia,  was  of  sp.  gr.  1'57,  and  the  third 
from  Malanka  in  the  Urals,  of  sp.  gr.  1"59.  The  results  of  the  analysis 
in  each  case  corresponded  with  the  formula  C12AI2O12  +  I8H2O.  The 
specific  heat  of  the  specimens  was  determined  between  the  tempe- 
ratures of  80°  and  0°  in  three  several  ways  :  namely,  with  Bunsen's 
calorimeter,  with  a  water  calorimeter,  and  by  Kopp's  method.  Full 
details  of  the  experiments  are  given,  and  the  results  tabulated.  The 
mean  of  the  results  is  as  follows  : — 

Bohemian  mellite,  by  Bunsen's  calorimeter,  between  0°  and  79°  = 

0-33005. 
Bohemian  mellite,  by  the  water  calorimeter,  between  47°  and  79" 

=  0-32816. 
Thuringian  mellite  between  25°  and  79"  =  0"33155. 
XJralian  mellite  between  27°  and  79"  =  0-33489. 
Mellite  by  Kopp's  method  between  15-5°  and  6'J°  =  0"33592. 

The  mean  of  all  these  gives  the  number  0-33211. 

By  means  of  Person's  formula  {Gazzetta,  8,  429),  the  approximate 
value  020958  is  deduced  for  the  specific  heat  of  anhydrous  mellite, 
C.AhOi,.  C.  E.   G. 

Thermal  EflTect  of  Mixing  Liquids.  By  Koxovaloff  (Bull.  Soc. 
Chim.,  41,  340). — The  thermal  effect  of  mixing  liquids  depends  on 
the  cohesive  energy  of  each  liquid,  indicated  by  the  heat  of  vapori- 
sation and  on  the  degree  of  disaggregation,  that  is  to  say,  upon  the 
relative  quantities  of  the  two  liquids.  This  view  is  confirmed  by  the 
existence  of  liquids  which,  when  mixed,  give  rise  either  to  an 
absorption  or  evolution  of  heat  depending  on  their  relative  quantities. 
The  former  effect  ensues  in  the  solution  of  a  liquid  of  great  cohe- 
sive energy.  The  author  agrees  with  the  statement  of  Dossios,  that 
solution  may  be  regarded  as  the  result  of  a  strain  between  the  force 
of  molecular  cohesion  of  homogeneous  and  heterogeneous  liquids,  but 
does  not  attribute  an  absolute  character  to  the  cohesive  force. 

W.  R.  D. 

Thermal  Effect  of  Solution.  By  Alex^eff  (Bull.  Soc.  Chim., 
41,  256). — In  the  case  of  liquids,  solubility  is  always  attended  with 
an  absorption  of  heat  if  the  substances  do  not  react  with  each  other. 
Solution  is  thermally  distinguished  from  mixture  by  the  fact  that  in 
the  latter  instance  thermal  absorption  reaches  the  maximum  when  the 
liquids  are  present  in  equal  proportions.     Thus  aniline  with 

5  per  cent,  of  benzene  =  —    26  5  cal. 

32  „  „  =  -  154       „ 

48-4        „  „  =  -  182       „ 

77  „  „  =  -  145       „ 

91  „  „  =  -    51       „ 

But  when  solution  occurs  the  amount  of  heat  absorbed  increases  as 
the  quantity  of  substance  dissolved  becomes  greater.      Thus  the  solu- 
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Hon  of  180  parts  of  aniline  in  100  parts  of  water  is  equal  to  —  5  cal., 
and  when  the  quantity  of  aniline  is  raised  to  i)7"Ul  parts  the  thermal 
effect  is  equal  to  —  2-i8  cal.  W.  R.   1). 

Displacement  of  Chlorine  by  Bromine  in  Silver  Chloride. 
By  T.  t^.  Hlmimi'ci;  (Uri:,  17,  lb38  — l8;.l)j.— Bet'ure  becoming  ac- 
quainted with  Potilitzin's  work  on  this  subject  (this  vol.,  955),  the 
author  had  observed  a  displacement  of  chlorine  by  bromine  in  silver 
chloride  even  at  the  ordinary  temperature.  Freshly  precipitated  and 
well  washed  silver  chloride  was  covered  with  bromitie-water,  and 
allowed  to  stand  for  some  time  :  after  24  hours  at  11°,  5"2S  per  cent.  ; 
after  7G  hours  at  IMt",  1015  per  cent. ;  after  7  hours  at  44-4.°,  11-28 
per  cent. ;  and  after  12  hours  at  444°,  14o3  per  cent,  of  chlorine  had 
been  displaced  by  bromine.  The  author  points  out  that  these  results 
are  even  more  ojiposed  to  Herthelot's  "  principe  du  travail  maximum" 
than  those  given  by  Potilitzin,  who  employed  higher  tempeiatures. 
The  autiior  undertook  these  researches  and  is  continuing  them,  for  the 
jiurpose  of  throwing  light  on  the  influence  of  time,  temperature,  and 
mass  in  chemical  reactions.  L.  T.  T. 

Thermochemical  Researches  on  Fluorine  Compounds.  By 
GuNTZ  (.4//«.  Chilli.  Fhi/s.  j  6],  3,  1 — 66). — In  this  memoir  are  collected 
the  author's  various  determinations  on  the  heats  of  combination, 
formation,  and  solution  of  the  metallic  compounds  of  fluorine  ;  a 
greater  part  of  the  work  has  already  appeared  in  abstract  (Abstr  , 
1884,  5,  544 — 54(5,  704,  884).  A  few  incidental  points  of  interest  are 
alluded  to  in  the  course  of  the  memoir. 

Potassium  fluoride  is  described  by  Berzelius  as  having  an  alka- 
line reaction  ;  the  perfectly  dry  salt  is  however  quite  ncuiral,  and  its 
alkalinity  in  aqueous  solution  is  due  to  a  slight  loss  of  acid  during 
evaporation,  and  the  consequent  formation  of  free  alkali.  As  the  heat 
of  formation  of  potassium  hydrogen  fluoride  is  considerable,  the 
.author  examined  its  degree  of  dissociation  in  dilute  solution  by 
causing  to  react  together  various  proportions  of"  potassium  fluoride, 
hydrofluoric  acid,  and  water  ;  the  results  were — 

KF  (1  eq.)  with  HF  (1  eq.)  in  4  kilos,  water,  absorI)s  —  0-.33  cal. 
KF       „  „      HF(f  eq.)  „  „  „        -  0-3G    „ 

KF       „         „     HF(5eqs.)         „  „  „        -  078    „ 

The  heat  of  absorption  increases  with  increase  in  the  proportion  of 
acid;  the  results  of  the  converse  reaction  were — 

HF  (1  eq.)  with  KF  (1  eq.)  in  4  kilos,  wafer,  absorbs  —  033  cal. 
HF       „  „      KF(.]  eq.)  .,  „  „       -  0-.3«3    „ 

HF       „         ,,      KF  (5  e(is.)         ,,  „  „       —  054    „ 

The  same  phenomenon  is  here  noticeable,  and  thus  the  presence  of 
an  excess  f)f  one  or  other  of  the  components  modifies  the  chemical 
equilibrium  and  increases  the  proportion  of  constituents  combiiu'd,  a 
result  analogous  to  that  obtained  by  Berthelot  and  P.  de  Saint  Gilles 
in  their  researches  on  ctherilication. 

The  interaction  of  hydrofluoric  acid  with  potassium  chloride,  and  of 
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bydrocHoric  acid  witli  potassium  fluoride,  was  also  studied  with  the 
following  results  : — 

2HF  (gas)  +  2KC1  (solid)  =  2KF  (solid)  +  2HC1  (gas) 

absorbs —  22  cal. 

2HB^  (gas)  +  2KC1  (solid)   =  KF.HF  (solid)    +    KCl 

(solid)  -f-  HCl  fgas)  evolves +10     „ 

2HC1  (gas)  +  2KF  (solid)  =  2KC1  (solid)  +  2HF  (gas) 

absorbs —  22     ,, 

2HCI  (gas)  +   2KF  (solid)  =  KF.HF  (solid)   +   KCl 

(solid)  +  HCl  (gas)  evolves +32     ,, 

These  experiments  show  that  the  hydrochloric  acid  is  converted 
into  the  chloride,  in  presence  of  excess  of  fluoride,  while  the  liberated 
hydrofluoric  acid  forms  potassium  hydrogen  fluoride  ;  whilst,  in  pre- 
sence of  excess  of  chloride,  the  hydrofluoric  acid  is  gradually  converted 
into  potassium  hydrogen  fluoride,  but  on  account  of  the  decomposition 
of  this  salt  by  water  the  change  is  limited  to  one-fifth  of  the  theoretical 
quantity. 

On  comparing  the  heats  of  neutralisation  of  various  bases  with 
hydrochloric,  hydrofluoric,  and  sulphuric  acids  respectively,  it  is  seen 
that  the  values  for  hydrofluoric  and  sulphuric  acids  are  far  closer  to 
one  another  than  those  of  hydrochloric  and  hydrofluoric  acids. 

Determinations  of  the  heat  of  formation  of  the  chloride  and  oxy- 
chloride  of  antimony  are  also  given,  and  an  investigation  on  the  fluo- 
silicates  (cf.  Abstr.,  1884,  884). 

Antimony  trichloride  is  decomposed  by  water  with  formation  of  the 
oxychlorides,  SbO-^Cl,  SboOsCl,  and  the  hydrated  oxide.  The  heat  of 
neutralisation  of  antimonious  oxide  was  determined  either  by  the 
direct  solution  of  the  oxide  in  hydi"ochloric  acid,  or  indirectly  by  dis- 
solving antimony  trichloride  in  hydrofluoric  acid,  and  comparing  the 
heat  evolved  with  that  disengaged  by  the  solution  of  an  equivalent 
weight  of  antimonious  oxide  in  hydrofluoric  acid. 

The  mean  result  of  these  two  independent  methods  was — 

Sb,03  (anhyd.)  +  6HC1  (gas)  =  2SbCl3  (solid)  +  SH^O 

(solid)    =  94-4  cal. 

It  was  found  that  the  decomposition  of  antimony  chloride  by  water 
does  not  give  exactly  the  oxychloride  Sb205Cl ;  definite  equilibrium  is 
established  only  after  a  long  interval  of  time. 

Silicon  Fluoride. — From  Thonisen's  data  of  the  heat  of  solution  of 
silicon  in  hydrofluoric  acid,  and  of  silicon  fluoride  in  water,  the  author 
calculates  for  the  heat  of  formation  of  silicon  fluoride  : 

Si  (cryst.)  +  F^  (gas)  =  SiF^  (gas)  =  2G9-4  cal. 

The  action  of  steam  on  silicon  fluoride  with  formation  of  hydro- 
fluoric and  silicic  acids  is  an  endothermic  change  : 

SiFi  (gas)  +  2H2O  (gas)  =  2HF  (gas)  +  SiO^  (sol.)  =  -  25-8  cal. ; 

consequently  it  can  only  take  place  provided  that  the  temperature  is 
sufficiently  high  to  prevent  the  secondary  reaction,  viz.,  combination 
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of  hydrofluoric  acid  with  Avator,  and  formation  of  hjdroflu')silicic 
acid,  which  develops  an  amount  of  heat  sufficient  to  compensate  the 
absorption.  This  theoretical  deduction  is  completely  in  accordance 
with  the  experiments  of  Hautefeuille,  who  demonstrated  that  silicon 
fluoride  is  not  decomposed  by  steam  above  150°.  V.  H.  V. 

Combustion  of  Explosive  Gasss  in  various  States  of  Dilu- 
tion. By  A.  WiTZ  {Cumpt.  rend.,  99,  187— llJU).— The  heat 
developed  by  the  explosive  combustion  of  water-gas,  mixed  with 
twice  its  volume  of  oxygen,  is  notably  less  than  that  developed  by  the 
explosion  of  water-gas  alone,  and  the  difference  is  greater  when  car- 
bonic anhydride  is  substituted  for  oxygen.  C.  H.  B. 

Non-existence  of  Ammonium  Hydroxide.  By  D.  Tommasi 
(Bull.  .Sec.  ('It ill).,  41,  41i — 14")). — Tlio  anthoi'  points  out  that  there 
is  a  great  discrepancy  between  the  calculated  and  experimental  heat 
of  formation  of  ammonium  hydroxide.  The  former  is  54'2  cal.,  but 
the  latter  only  21  cal.,  whereas  the  heats  of  formation  of  other 
hydroxides  (sodinm,  lithium,  calcium,  &c.)  determined  experimentally, 
agree  with  the  calculated  results.  From  this  the  author  concludes 
that  a  hydroxide  of  ammonium  is  not  contained  in  the  aqueous  solu- 
tion of  ammonia-gas,  or,  more  strictlj-,  that  the  constitution  of  this 
solution  iliffers  from  that  of  the  other  alkaline  hydroxides. 

W.  R.  D. 

Lithium  Oxide.  By  Bkketoff  (Bull.  Sue.  Chim.,  41,  311—312). 
— Tlif  heats  of  formation  of  the  oxides  of  lithium,  sodium,  and  potas- 
sium were  determined,  and  also  the  heats  of  hydration  of  the  same 
oxides,  with  the  following  results,  which  are  in  accordance  with  the 
theoretical  predictions  of  the  autlun-  : — 

M.,  +  O.  MP  +  H.O.  M.O  +  Aq. 

Li 140,000     13,000     26,000 

Na 10!-!,000     3o,4o0     55,000 

K  *J7,000     42,000     07,000 

Lithium  oxide  prepared  by  Troost's  method  always  contains  carbonate. 
When  anhydrous  lithium  carbonate  is  dissolved  in  water,  heat  is 
evolved;  nun-eover,  the  solubility  of  this  compound  decreases  with  an 
increase  of  temperature.  These  facts  point  to  the  existence  of  an 
unstable  hydroxide.  W.  R.    1). 

Mixed  Liquids  of  Constant  Boiling  Point.  By  D.  Konova- 
i.ot'K  (Ber.,  17,  1531 — 153'.tj. — In  a  former  communieation  (Abstr., 
18sl,  1093)  the  author  showed  that  two  raiscible  liijuids  form  a 
mixture  of  constant  boiling  ])oirit  when  the  vapour-tension  curve 
(taken  as  a  function  of  the  composition  of  the  mixture)  has  a  maxi- 
mum or  a  minimum.  From  a  review  of  existing  data,  and  an  exami- 
nation of  many  fresh  mixtures,  the  author  now  draws  the  following 
conclusions. 

i.  When  the  vapour-tension  curve  of  a  mixture  of  constant  boiling 
point  has  a  minimum  (/.''.,  when  the  vapour-tension  of  the  mi.xturo  is 
less  than  that  of  either  of  the  constituents),  the  constituent  of  lower 
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boiling  ponit  preponderates  in  the  mixture,  ii.  When  the  tension- 
curve  shows  a  maximum  {i.e.,  exceeds  that  of  either  of  the  constitu- 
ents), the  liquid  of  greater  vapour-tension  forms  the  larger  proportion 
of  the  mixture.  iii.  The  ratio  between  the  two  constituents  of  a 
mixture  of  constant  boiling  point  approaches  more  nearly  to  equality 
the  nearer  together  their  vapour-tensions  are  in  the  free  state  ;  and 
diverges  more  from  equality  the  further  apart  their  vapour-tensions 
are.  iv.  The  greater  the  mutual  action  of  the  two  liquids  on  one 
another,  the  greater  is  the  tendency  to  the  formation  of  a  mixed  liquid 
having  a  minimum  curve.  L.   T.   T. 

Different  Methods  of  Distillation  compared.  By  H.  Kreis 
(Annalen,  224,  -259 — "269). — A  series  of  quantitative  experiments  on 
fractional  distillation  shows  that  the  best  results  are  obtained  for 
mixtures  boiling  about  lOO''  by  using  Linnemann's  tubes  (An^ialen, 
160,  195),  or  the  simpler  and  less  expensive  apparatus  devised  by 
Hempel  {Zeits.  Anal.  Chem.,  20,  Part  IV).  A  flask  provided  with  a 
bulb  on  its  neck  yields  better  results  than  a  long-necked  flask  for 
mixtures  boiling  about  300°.  W.   C.  W. 

Production  of  very .  Low  Temperatures  by  Means  of  Me- 
thane. By  L.  Cailletet  {Cornet,  rend.,  98,  1565 — 1566). — When 
methane  is  slightly  compressed,  and  cooled  by  means  of  liquid 
ethylene  boiling  under  ordinary  atmospheric  pressure,  it  condenses 
to  a  colourless  very  mobile  liquid,  and  if  this  liquid  methane  is 
allowed  to  boil  under  atmospheric  pressure  the  temperature  produced 
is  sufficiently  low  to  liquefy  oxygen  immediately.  C.  H.  B. 

The  Freezing  Point  of  Saline  Solutions.  By  F.  M.  Raoult 
{Compt.  rend.,  99,  3"24 — 326). — Determinations  of  the  freezing  points 
of  solutions  of  salts  of  polyatomic  metals  which  are  not  decomposed  by 
water  aive  the  following  results: — 


Stannic  chloride    

Aluminium  chloride.  .  .  . 
Chromic  chloride  (violet) 

Ferric  chloride 

Aluminium  nitrate  .... 
Chromic  nitrate  (viokt) . 
Aluminium  sulphate.  .  .  . 
Chromic  sulphate  (vio- 
let)   

Ferric  sulphate 

From  these  results,  and  others  previously  obtained  (this  vol.,  pp.  701 
and  808),  it  follows  that— 

(1.)  When  in  a  solution  of  a  salt  of  a  monovalent  metal  containing 
1  equivalent  of  the  metal  in  100  grams  of  water,  the  monovalent 
metal  is  replaced  by  an  equivalent  quantity  of  a  bivalent  or  multivalent 


Eeihiction  of 

freezing  point 

by  1  gram  of  salt 

]Moleoiilar 

in  100  grams 

Molecular 

weight. 

of  water. 

reduction. 

260 

0-370 

96-3 

268 

0-481 

129-0 

318 

0-408 

1300 

325 

0-396 

1290 

283 

0-458 

129-8 

333 

0-384 

128-0 

343 

0-129 

44-4 

393 

0-115 

45-4 

400 

0-115 

46-0 
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metal,  the  molecular  reduction  of  tlie  freeziug  point  is  diminished   by 
a  practically  constant  quantity,  about  10"5. 

(2.)  When  in  a  solution  of  a  salt  of  a  strong  monobasic  acid 
containins:  1  equivalent  of  the  acid  in  lUO  grams  of  water,  the  mono- 
basic acid  is  replaced  by  an  equivalent  quantity  of  a  strong  dibasic 
acid,  the  molecular  reduction  of  the  freezing  point  is  likewise 
diminished  by  a  practically  constant  quantity,  about  14. 

'I'he  sums  and  differences  of  the  partial  reductions  of  the  freezing 
point  by  saline  radicles  being  thus  known,  it  is  possible  to  calculate 
the  absolute  values  of  these  reductions  if  it  is  admitted  that  there  is  a 
constant  ratio  between  the  partial  reductions  produced  by  electro- 
negative and  electropositive  radicles  of  the  same  atomicity.  It  is 
thus  found  that  the  partial  reductions  caused  by  saline  radicles 
approximate  to  the  following  values  : — 

•  Partial 

molecular 
red  net  lull. 
Univalent  electronegative  radicles  (CI,  Br,  OH,  NO3,  ic.)  2o 

Bivalent  „  „  „  (SO4,  CrO„  Ac.)  .  ..  .  11 

Univalent  electropositive  ,,         (H,  K,  Na,  lic.)  ....  15 

Bi-    or    multivalent    electropositive 

radicles (I3a,  Mg,  Ai.) 8 

From  these  data  it  is  ])ossible  to  calculate  approximately  the  mole- 
cular reduction  of  the  freezing  point  caused  by  the  majority  of  salts 
formed  by  the  union  of  a  strong  acid  with  a  strong  base.  The  values 
thus  obtained  agree  very  closely  with  the  results  of  experiment,  and 
it  follows  that  the  molecular  reduction  of  the  freezing  j^oint,  pruduced  by 
salts  formed  bt/  the  monobasic  and  bibasic  acids,  is  sensibly  the  sum  of 
the  partial  molecular  reductions  of  the  electropositive  and  elcctroneqative 
radicles.  These  facts  prove  that,  contrary  to  the  author's  previous 
belief,  the  ijeneral  laiu  of  covgelation  is  not  applicable  to  salts  dis- 
solved in  water,  and  they  justify  the  criticisms  of  Debray  (Compt.  rend., 
1883,  97,  H2.")).  It  would  seem,  however,  that  this  law  is  applicable 
to  the  constituent  radicles  of  the  salts,  almost  as  if  these  radicles  were 
simply  mixed  in  the  solutions,  and  this  constitutes  further  evidence 
that  the  r;idicles  of  salts  dissolved  in  water  act  independently  in 
modifying  the  physical  properties  of  the  solvent.  C.  H.  *B. 

Absorption  of  Chlorine  by  Carbon,  and  its  Combination 
with  Hydrogen.  By  Blimhim.ot  and  (Jc.njz  (Cumpt.  r<nd.,  99, 
7 — 8). — Melsens  found  that  when  hydrogen  is  passed  over  purified 
wood-charcoal  saturated  with  chlorine,  hydrochloric  acid  is  formed, 
but  there  is  a  reduction  of  temperature.  The  authois  find  that  the 
absorption  of  3.r5  grams  of  chlorine  by  purified  charc(\al  develops 
-K  G'78  cab,  a  quantity  almost  double  the  heats  of  volatilisation  of 
liquid  bromine  and  iodine,  but  still  considerably  below  the  heat 
of  formation  of  hydrochloric  acid.  When,  however,  hydrogen  is 
j)asRed  over  the  charcoal  saturated  with  chlorine,  hydroc-hloric  acid 
i.s  formed,  and  a  consideralde  proportion  of  the  absorbed  chlorine  is 
given  otl"  unchanged.  The  amount  of  chlorine  thus  given  off  is  seven 
times  as  gr^at  as  the  volume  of  hydrochloric  acid  formed,  the  heat 
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absorbed  by  the  first  chang-e  is  gi'eater  than  that  developed  by  the 
second,  hence  the  reduction  of  temperature.  C.  H.  B. 

Behaviour  of  Vegetable  Tissues,  Starch,  and  Charcoal, 
towards  Gases.  By  J.  Bohm  (Bied.  Gentr.,  1884,  316 — 319). — 
Experimenting  with  cork  and  pine-wood,  the  author  found  that  the 
first  portions  of  the  gas  removed  from  them  in  a  vacuum  contained 
from  6  to  12  per  cent,  more  oxygen  than  common  air;  raspings  of 
wood  or  cork  did  not  absorb  hydrogen  or  oxygen,  and  the  same  was 
found  to  be  the  case  Avith  pine-wood,  which  was  easily  permeated  by 
air  under  pressure,  as  also  was  deal  which  had  lain  long  in  water,  and 
was,  therefore,  to  some  extent,  decayed.  As  the  tissue  of  wood  contains 
air  rich  in  oxygen,  it  follows  that  this  gas  must  diffuse  more  readily 
through  the  walls  than  nitrogen.  Carbonic  anhydride  is  absorbed  in 
quantities  which  vary  in  pioportion  with  the  amount  of  aqijeons 
vapour  present,  coi'k  powder  absorbing  less  than  wood.  Starch 
absorbs  most  carbonic  anhydride  when  perfectly  dry,  and  the  gas  is 
not  wholly  removable  in  a  vacuum,  but  completely  by  immersion  iu 
water.  Charcoal  condenses  but  a  small  amount  of  air,  and  that 
which  is  first  removed  is  richer  in  oxygen  than  that  which  follows. 
Freshly-ignited  charcoal  absorbs  many  times  its  volume  of  air,  and 
relatively  more  oxygen  than  nitrogen,  the  latter  being  completely 
removable,  the  former  only  partly  by  boiling  water.  Freshly- ignited 
coal  absorbs  neither  niti'Ogen  nor  hydrogen,  but  some  carbonic  anhy- 
dride and  much  oxygen,  which  probably  is  employed  in  oxidising 
hydrocarbons.  E.  W.  P. 

Coagulation  of  Colloids.  By  E.  Grimaus  (Compt.  rend.,  98, 
1578 — 1581). — Colloids  may  be  divided  into  iwo  groups,  according  as 
their  coagulation  is  prevented  or  hastened  by  dilution. 

The  first  group  includes  ferric  hydroxide,  soluble  silica,  the  nitro- 
genised  colloids,  albumin,  and  the  amidobenzoic  colloids,  the  coagula- 
tion of  which  requires  a  longer  time  or  a  higher  temperatui-e  the 
more  dilute  the  solution.  In  such  cases,  coagulation  is  analogous  to 
etherification.  Just  as  ethereal  salts  are  formed  with  elimination  of 
water,  so  ferric  hj-droxide  and  silicic  hydroxide,  Si(0H)4,  undergo 
condensation  with  elimination  of  water,  forming  respectively  in  the 
first  place  such  compounds  as  Fe40(OH)io  and  Si20(0H)fi.  Coagula- 
tion, like  etherification,  takes  place  very  slowly  at  the  ordinary 
temperature,  especially  if  the  solutions  are  dilute,  but  both  changes 
are  accelerated  by  the  action  of  heat,  and  attain  their  maximum  limit 
more  quickly  the  higher  the  temperature.  Salts  which  promote 
coagulation  act  as  dehydrating  agents,  just  as  barium  chloride  impedes 
the  saponification  of  ethyl  benzoate  (Berthelot).  Coagulation,  how- 
ever, unlike  etherification,  is  generally  not  reversible,  but  even  here 
the  difference  is  not  absolute,  for  under  certain  conditions  coagulated 
silicic  or  ferric  hydroxide  can  redissolve  in  water,  and,  on  the  other 
hand,  the  decomposition  of  ethereal  salts  by  water  is  never  complete, 
whatever  the  proportion  of  water.  The  gradual  contraction  of  the 
coagulum  is  due  to  a  continuation  of  the  process  of  condensation,  witii 
further  elimination  of  water. 
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When  coas^ulation  is  promoted  by  dilution,  as  in  the  case  of  ferric 
derivatives,  Schweizer's  reagent,  calcium  saccharate,  &c.,  it  is  due  to 
dissociation  produced  by  the  action  of  the  water.  This  ex|daJiation 
is  supported  by  the  fact  that  in  tliese  cases  coaguhition  by  addition  of 
water  is  impeded,  or  even  entirely  prevented,  by  the  presence  of  an 
excess  of  one  of  the  constituents  of  the  coUoYd.  C.   H.  B. 

The  Dehydrating  Action  of  Salts.  By  D.  Tommasi  {Cumpt. 
retid.,  99,  37 — 38). — Grimau.x's  researches  on  the  coagulation  of 
colloids  lead  to  the  conclusion  that  salts  promote  the  coagulation  of 
some  colloids  by  acting  as  dehydrating  agents.  There  are,  however, 
cases  iu  which  certain  salts  produce  an  exactly  opposite  effect,  and 
prevent  the  dehydration  of  other  substances.  The  temperatui-o 
I'equired  to  convert  cupric  hydroxide  intocupric  oxide,  for  examjde,  is 
higher  in  presence  of  sodium  acetate, sulphate,  and  hydroxide,  potassium 
bromide,  chlorate,  and  iodide,  than  in  pure  watei-,  and  the  presence  of 
10  per  cent,  of  calcium  chloride,  of  saccharose,  and  of  even  U'3  per 
cent,  of  manganese  sulphate,  prevents  the  dehydration  of  cupric 
hydroxide,  even  at  100°.  Potassium  chloride,  sodium  carbonate,  and 
stronger  solutions  (10  per  cent.)  of  sodium  hydroxide  facilitate  the 
conversion  of  cupric  hydroxide  into  the  oxide.  C.  11.  B. 

Cohesion  of  Saline  Solutions  and  of  their  Admixtures.  By 
0.  ROTHER  (Ann.  Fhi/s.  Chem.,  21,  o7i) — 615). — In  his  determina- 
tions of  capillary  cohesion,  the  author  has  made  use  of  tubes  of 
an  elliptical  section,  which  he  has  found  very  uniform  in  calibre,  and 
in  which  the  liquid  rises  to  a  greater  height  than  in  the  more  usually 
employed  circular  tubes  of  equal  area  of  bore,  thus  admitting  of 
more  accurate  measurements  being  made.  He  distinguishes  the 
actual  coliesion  of  each  solution  from  the  specific  cohesion,  the  latter 
being  obtained  by  referring  the  observed  value  to  the  molecular 
weight  of  the  salt.  The  experimental  results  are  shown  in  an 
extended  series  of  tables,  and  a  plate  accompanies  the  paper,  giving 
graphic  representations  of  the  determinations.  Among  the  general 
laws  proceeding  from  these,  and  fully  discussed  in  the  paper,  the 
most  interesting  are,  perhaps,  the  following: — The  actual  cohesion 
increases  with  the  quantity  of  salt  in  the  solution,  being,  in  fact,  a 
linear  function  of  that  quantity,  and  it  is  greater  with  salts  of  smaller 
molecular  weights.  Solutions  containing  equal  percentages  of  K2SO4 
and  of  NaoSOi  have  the  same  actual  cohesion.  The  specific  cohesion 
increases  more  rapidly  with  the  small  than  with  the  larger  per- 
centages of  salt.  Equal  quantities  of  NaCl  and  of  KCI,  dissolved  in 
equal  quantities  of  water,  give  solutions  of  the  same  sperijic  ccdiesion. 
The  coliesion  of  solutions  containing  known  cjuantities  of  one  or  more 
Falts  may  be  expressed  in  mathematical  formula)  involving  the 
capillary  constants.  K.   R. 

Diffusion  of  Gases  through  a  Porous  Septum.  By  G.  Hansk- 
MA.NN  (Ann.  ]'ln/s.  ('Inm..  21,  ', U'>  :>*>-2).  The  ohjoct  of  the  re- 
Bearches  recordeil  in  this  paper  is  to  test  the  validity  of  the  theory 
of  the  diffusion  of  gases  through  a  porous  septum,  enunciated  in  1871 
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by  Stefan  (Wien.  Akad.  Ber.,  63,  111),  who  treats  it  as  a  particnlar 
case  of  liis  general  theory  of  gas  motion,  in  whieh  he  regards  the 
])orous  substance  as  a  gas  with  immoYable  particles.  This  theory 
involves  the  assumption  that  the  free  diffusion  of  the  two  gases  in  the 
very  narrow  spaces  of  the  porous  body  takes  place  exactly  as  in  larger 
spaces,  but  according  to  the  author's  results  and  deductions,  this  does 
not  appear  to  be  the  case,  and  his  experiments  do  not  confirm  Stefan's 
theory.  R.  R. 

Colour  of  Chemical  Compounds,  mainly  as  a  Function  of  the 
Atomic  Weights  of  the  Component  Elements.  By  T.  Carnelley 
(!?(??-.,  17,  2151 — 2156). —  The  colour  of  chemical  compounds  has  been 
studied  by  Ackroyd,  who  drew  the  conclusions  (I)  that  with  increas- 
ing temperature  the  colour  of  a  compound  approaches  more  and  more 
to  the  red  end  of  the  spectrum,  and  at  a  sufficiently  high  temperature 
passes  into  brown  and  black  ;  (II)  in  binary  compounds  an  increase 
in  the  amount  of  the  electronegative  element  causes  a  change  of 
colour  towards  the  red  end  of  the  spectrum,  and  finally  into  brown 
and  black.  To  these  rules  the  author  adds  a  third  : — In  a  series  of 
compounds,  AxRy,  Ba;R?/,  CaiRy,  &c.,  in  which  U  is  an  element  or 
group  of  elements,  and  A,  B,  C,  &c.,  ai^e  elements  belonging  to  the 
same  sub-group  in  Mendelejeff's  table  of  the  natural  classification  of 
the  elements,  with  the  increasing  atomic  weight  of  the  elements 
A,  B,  C,  &c.,  the  colour  of  the  compound  approaches  the  red  end  of 
the  spectrum;  and  in  many  cases  passes  into  brown  and  black.  Of 
426  substances  examined  only  14  exceptions  to  the  last  rule  were 
found,  and  only  four  of  these  did  not  admit  of  explanation.  The 
Tjaper  concludes  with  a  theoretical  explanation  of  the  subject. 

A.  J.  G. 

Specific  Volumes  of  Liquids.  By  W.  Lossen  and  A.  Zander 
(Anvahn,  225,  109 — 120). — This  memoir,  a  continuation  of  former 
researches  (Abstr.,  1882,  1259  ;  1883,  13),  deals  with  observations  of 
the  coefficients  of  expansion  and  specific  volume  of  additive  compounds 
of  the  aromatic  hydrocarbons.  The  results  obtained  are  compared 
with  previous  determinations  for  define  hydrocarbons  metameric  with 
them,  and  also  with  their  isologues  in  the  aromatic  series.  The  fol- 
lowing table  contains  a  summary  of  results;  in  the  first  column  is  the 
name  of  the  substance,  in  the  second  the  observed  boiling  point,  the 
third,  fourth,  and  fifth  the  experimental  values  for  a~*,  b~'^,  c"^,  in  the 
general  equation  V  ^  1  +  at  -r  ht^  +  cf,  and  in  the  sixth  the  specific 
volumes  at  the  boiling  point  : — - 


Substance. 

Boiling 
point. 

96 
118 
217-1 

200 

11  -436 
10  -672 
8  -8962 

8  -2659 

t-G. 

c-9. 

Sp.  vol. 

Hexahydrotoluene,  r;Hi4 .... 
HexaliydroisoxTlene,  CgHie  . . 

!Naplitlialene,  C'loHg 

HexahTilrouaplithalene, 

0  -43104 

1  -1  OGl 
0  -56843 

0  -7227 

16-551 

7  -5268 
3  -9971 

1-4935 

142  0 
164-8 
147-2 

171-2 
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It  has  been  remarked  by  Wreden  that  the  sp.  gr.  of  the  addi- 
tive compounds  of  the  aromatic  hj-drocarbons  is  greater  than  that 
of  the  isomeric  olefines  ;  the  presumable  converse  of  this  statement, 
viz.,  that  the  specific  volume  of  the  former  is  loss  than  that  of  the 
latter,  is  confirmed,  for  the  observed  specific  volume  of  hexa-hydro- 
isoxyleiae  and  -hydrotoluene  are  less  by  about  125  than  those  of  their 
corresponding  metamerides,  caprylene  and  heptyleue. 

Cymene  and  hexahydronaphthalene  are  metanicric,  the  specific 
volume  of  the  latter  derived  fiom  the  benzene  nuclei  is  1'2'8  less  tlian 
that  of  the  former,  containing  one  such  nucleus,  this  dittcrence  being 
approximately  equal  to  tliat  observed  between  the  olefines  and  their 
metamerides  in  the  aromatic  series. 

In  the  table  given  in  the  memoii-,  the  specific  volumes  of  hydrocar- 
bons containing  the  same  number  of  carbon-atoms,  but  a  different 
number  of  hydrogen-atoms,  are  compared  ;  it  is  thus  shown  that  the 
difference  of  specific  volumes  of  isologues  in  the  paraffin  and  the 
aromatic  derivatives  are  approximately  equal. 

Thus  toluene,  xylene,  and  naphthalene  are  precisely  to  the  same 
degree  unsaturated  hydrocarbons  as  amylene,  styrene,  and  diallyl. 
This  conclusion  is  in  direct  opposition  to  the  observations  of  Schiff  on 
the  specific  volume,  and  of  Thomsen  on  the  heat  of  combustion  of  ben- 
zene, which  have  tended  to  establish  that  in  this  hydrocarbon,  each 
carbon-atom  is  united  to  three  other  carbon-atoms,  and  thus  is  formed 
a  combination  with  atfinities  completely  satisfied.  V.  H.  V. 

A  Hydrometer  for  Demonstrating  Alterations  in  Weight  in 
Chemical  Changes.  By  M.  GRtoiiR  (Jier.,  17,  5G8— 571).— A 
description  of  a  sensitive  hydrometer  for  lecture  purposes,  rccpiiriug 
the  accompanying  plates  to  be  of  service.  P.   P.  B. 

Apparatus  for  Collecting  Solid  Carbonic  Anhydride.  By 
I)i:<;ki;i  KT  (('rniipf.  rotd.,  99,  235 — 2o7). — Tlie  a])paratus  consists  of  a 
cylindrical  ebonite  receiver,  provided  with  a  hollow  ebonite  handle, 
and  fitted  with  a  cover  which  can  be  fastened  by  means  of  a  bayonet 
joint.  A  tube,  also  of  ebonite,  is  fixed  obliquely  in  the  cover,  and 
passes  down  nearly  to  the  bottom  of  the  receiver.  This  tube  is  con- 
nected with  the  reservoir  of  liquid  carbonic  anhydride,  and  the  latter 
strikes  against  the  ebonite  sides  of  the  receiver.  A  much  greater 
yield  of  the  solidifieil  gas  is  obtained  than  with  the  original  Thilorier's 
apparatus.  The  di>j)laced  air  and  the  evolved  carbonic  anhydride 
escape  down  the  hollow  handle. 

The  impact  of  the  liquefied  gas  on  the  ebonite  develops  sufficient 
electricity  to  pi-oduce  a  continuous  discharge  of  sparks  1  cm.  long, 
between  the  metallic  fittings  of  the  ebonite  tube  and  the  connecting 
tube  of  the  reservoir  of  the  liquid.  C.  H.  B. 
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Apparatus  for  Preparing  Oxygen  Quickly.  By  B.  Tacke 
(Ber.,  17,  1831 — 1832). — This  consists  of  a  wi-ouglit-iron  cylinder, 
1  metre  long  and  4  cm.  internal  diameter,  to  the  open  end  of  which  a 
flanged  iron  elbow  delivery  tube  is  screwed,  the  joint  being  made 
perfectly  tight  by  the  help  of  a  leaden  washer.  The  cylinder  is  filled 
with  700 — 800  grams  of  potassium  chlorate,  and  laid  horizontally,  the 
end  of  the  elbow  tube  (which  points  downwards)  is  then  joined  by 
means  of  a  cork  and  mercury  joint  to  a  glass  tube  a  metre  long,  and 
ending  under  mercury.  The  end  of  this  tube  is  turned  up  under  a 
funnel  which  contains  a  little  caustic  potash  io  wash  the  oxygen,  and 
the  funnel  is  connected  with  any  convenient  delivery  tube.  When  as 
much  oxygen  as  is  required  has  been  obtained,  the  source  of  heat  is 
removed,  and  the  mercury  rises  in  the  glass  tube.  The  joints  remain 
tight  for  any  length  of  time,  and  the  apparatus  is  ready  for  use  again 
at  a  moment's  notice.  Should  by  any  chance  a  leak  take  place,  this 
is  at  once  shown  by  the  fall  of  the  mercury  in  the  glass  tube. 

L.  T.  T. 

Crystallisation  of  Sulphur.  By  Maquenne  {Bull.  Soc.  Ghim.,  41, 
238 — 239). — When  hydrogen  pei'sulphide,  either  alone  or  mixed  with 
carbon  bisulphide,  is  allowed  to  decompose  spontaneously,  octahedral 
sulphur  is  deposited.  If,  however,  the  hydrogen  persulpliide  is  mixed 
with  ether,  the  sulphur  is  deposited  in  perfectly  transparent  scales, 
which  are  extremely  thin,  and  rapidly  become  opaque  and  transformed 
into  a  mass  of  octahedra,  plainly  visible  under  the  microscope. 
When  hydrogen  persulphide  is  allowed  to  remain  for  24  hours  in 
the  cold  in  contact  with  ether,  decomposition  takes  place  slowly, 
and  orthorhombic  crystals  are  formed,  which  often  attain  the  length 
of  from  8 — 10  mm.  The  yield  is  small ;  500  grams  of  hydrogen  per- 
sulphide gave  only  4  grams  of  crystals  perfect  enough  to  examine. 
The  crystalline  form  of  the  product,  which  was  proved  to  be  pure 
sulphur,  was  that  of  an  orthorhombic  prism,  of  106^  20',  surmounted 
by  an  apex,  the  angles  of  which  were  identical  with  those  of  the  ordi- 
nary octahedron.  The  faces  b  of  the  ordinary  octahedron  exactly 
form  an  angle  of  100°  20',  and  hence  it  would  seem  that  this  prism 
is  a  deformation  of  the  octahedron,  in  which  half  the  faces  have  been 
developed  to  the  detriment  of  tlie  others.  The  crystals  melt  at  about 
117°,  and  have  a  density  of  2-041 — 2-049.  They  thus  appear  to  be  a 
variety  intermediate  between  the  «  and  /3  varieties  of  crystallised 
sulphur.  The  crystals  dissolve  in  carbon  bisulphide  and  in  benzene, 
and  are  deposited  in  octahedra  when  these  solutions  are  evaporated. 
When  immersed  in  superfused  sulphur,  or  in  a  supersaturated  solu- 
tion, the  crystals  give  rise  to  octahedra,  which  seem  to  be  identical 
with  those  described  by  Gernez  (Abstr.,  1884,  889),  under  the  name  of 
nacreous  beads.  It  is  probable  that  the  crystals  discovered  by  the 
author   have    previously    been    confounded    with    the    clinorhombic 
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variety  of  sulphar,  which  they  resemble  in  being  readily  transformed 
into  the  a-form  of  the  octahedron.  W.  R.  D. 

Experiments  to  Combine  Sulphur  with  Sulphur.  By  H. 
Phinz  (Atinalrii,  223,  oil — 878). — TLie  author  lias  tried  a  number  of 
reactions  in  which  it  appeared  probable  that  compounds  woukl  be 
formed  containing  sulphur  in  union  with  sulphur.  In  no  case  were 
such  protluets  formed.  The  reactions  investii,'-ated  were  the  following  : 
— Sulphurous  chloride  and  hydroGTon  sulphide  do  not  react  at  ordinary 
temperatures;  at  GU°  they  yield  hydrochloric  acid,  sulphur,  and  sul- 
phurous anhydride.  Sulphuric  hydroxychloride  and  hydroafen  sul- 
phide react  at  ordinary  temperatures,  forming  sulphuric  acid,  hvdro- 
ehloric  acid,  sulphur  sulphochloride,  and  sulphui".  Ethyl  sulphate 
and  sulphur  do  not  react  at  100°.  Ethyl  sulphite  and  sulphur  at  2'.)0' 
do  not  x-cact,  but  the  ethyl  salt  is  decomposed.  Ethyl  sulphite  and 
ethyl  sulphide  do  not  react  at  180°.  Sulphurous  chloride  and  sodium 
mercaptide  yield  diethyl  disulphide,  sulphurous  anhydride,  hydro- 
chloric acid,  sodium  chloride,  sulphur,  and  cai'bon.  Ethylsulplionic 
chloride  and  sodium  mercaptide  react  at  150°,  yielding  sulphurous 
anh^'dridc,  hydrochloric  acid,  diethyl  disulphide,  sodium  chloride,  and 
carbon.    Diethylic  sulphoxide  and  sulphur  do  not  react.  A.J.   G. 

Constitution  of  Disulphur  Dichloride.  By  H.  Prixz  (Anvnlev, 
223,  i!"),"' — o71j. — Carius  having  o])tained  disulphur  dichluride,  S-..C1.., 
by  the  actioTi  of  phosphoric  sulphide  on  sulphurous  chloride,  retfardcd 
its  formation  as  being  analogous  to  that  of  phosphoric  sulphochloride 
from  pbo.sphoric  sulphide  and  phosphoric  oxychloride,  and  assigned  to 

it  the  constitution   S — S<^p|  (sulphur  sulphochloride).     The  author 

has  reinvestigated  the  question  with  results  that  are,  in  his  opinion, 
not  in  accord  with  Carius'  theory. 

E:rperimpnts  to  convert  Disulphur  Dichloriile  into  Sulplurous  Chloride. 
— Disulphur  dichloride  does  not  react  with  sulphurous  anhydride  even 
when  heated  with  it  for  a  day  at  10U°.  It  reacts  with  antinionious 
anhydride,  or  antimonic  anhydride,  forming  antimonious  chloride, 
sulphurous  anhydride,  and  sulphur.  With  arsenious  or  arsenic  an- 
hydride,it  yields  arsenious  chloride,  sulphurous  anhydride,and  sulphur, 
Jt  has  no  action  on  phosphorous  or  phosphoric  anhydride.  With 
selenious  anhydride,  it  yields  disclenium  dichloride  and  sulphurous 
aidiydride. 

E.i'pi'riments  to  convert  Sulphurous  Clilnriile  into  Disulphiir  Dichloride. 
— Sulphurous  chloride  when  heated  witli  sulphur  for  six  hours  at  lOO'  is 
eonverteil  into  disulphur  dichloride  and  sulphurous  anhydride.  This, 
however,  according  to  the  author  is  not  due  to  the  leplacement  of 
oxygen  by  sulphur,  but  to  the  decomposition  of  sulphurous  chlondo 
into  sulphui'ous  anhydride  and  sulphur  tetrachloi-ide,  the  latter  being 
then  converted  by  the  sulphur  into  disulphur  dichloride.  Sulphur 
has  no  appreciable  action  on  phosphoric  oxychloride,  on  acetic  chloride 
or  anhydride,  on  benzoic  chloride,  or  on  ethyl  alcohol.  Sul[»hurous 
chloride  and  antimony  trisulphide  react  to  form  antimonious  chloride, 
sulphar,  and  sulphurous  anhydride.    Sulphurous  chlori<le  when  heated 

4  .^  2 
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with  phosphoric  sulphide  for  eig-ht  hours  at  100^  yields  sulphurous 
anhydride,  phosphoric  sulphochloride,  phosphoric  oxychloride,  and 
sulphur,  not  a  trace  of  disulphur  dichloride  being  formed.  At  150°, 
disulphur  dichloride  is  formed,  but  in  all  probability  is  due  to  the 
•action  of  the  liberated  sulphur  on  sulphurous  chloride.  Selenium 
when  heated  for  four  hours  at  180°  with  sulphurous  chloride  yields 
sulphurous  anhydride,  selenious  chloride,  and  disulphur  dichloride. 

A.  J.  G. 

Compounds  of  Sulphurous  Anhydride.  By  A.  Geuthee  (An- 
nalen,  224,  218 — 224). — The  crystalline  hydrate  of  sulphurous  acid 
melts  at  14°,  and  has  the  formula  S0o,7H,C),  or  H2S03,GHoO. 

Potassmm  hydrogen  sulphite,  KHSO.-,,';has  an  acid  reaction.  At  190°, 
it  is  decomposed  into  a  mixture  of  sulphate  and  thiosulphate,  and  at  a 
hio-her  temperature  sulphur  sublimes  and  a  polysulphide  is  produced. 

Potassium  pyrosuljjhite,  K2S2O5,  behaves  in  a  similar  manner  under 
the  influence  of  heat. 

The  neutral  sulphite,  KoS.jOs  +  2H2O  is  decomposed  at  a  temperature 
below  a  red  heat  forming  siilphate  and  polysulphide. 

Ethoxythioxyl  chloride,  which  has  been  described  by  Michaelis  and 
Wagner  (Ber.,  7,  1074),  is  decomposed  on  distillation  into  ethyl 
chloride  and  sulphurous  anhydride.  W.   C.  W. 

Density  of  Sulphuric  Acid.   By  G.  Lunge  (Ber.,  17, 1748—1751). 

In  answer  to  Mendelejeft'  (Ber.,  Ref.,  1884,  .302),  the  author  shows  that 

the  number  1'8384  obtained   by  him   and  Naef    for  the  density  of 

15° 
sulphuric  acid  at  — ^  is  probably  amongst  the  most  correct,  if  not  the 
4 

most  correct  yet  obtained,  and  does  not  ""  diifer  considerably  "  from 
Marignac's  two  determinations,  but  lies  between  them.  He  shows  that 
the  corrections  applied  byMendelejefi  to  Marignac's  earlier  determina- 
tion are  not  justihable.  L.  T.  T. 

Compounds   of  Tellurous   Anhydride  with   Acids.      By  D. 

Klein  (Compt.  rend.,  99,  o26 — 328). — Basic  Tellurium  Nitrate, 
4Te02,N205  +  l^-HoO. — Tellurium  is  treated  with  a  large  excess  of 
moderately  strong  nitric  acid  (sp.  gr.  i"15 — 1'35),  and  the  liquid  evapo- 
rated at  a  gentle  heat  until  crystals  appear  oq  the  surface.  As  the 
liquid  cools,  crystals  of  the  basic  nitrate  separate  in  considerable 
quantity.  Basic  tellurium  nitrate  is  soluble  in  warm  nitric  acid  diluted 
with  five  or  six  times  its  volume  of  water,  and  is  deposited  unchanged 
when  the  liquid  cools.  It  begins  to  decompose  at  the  melting  point 
of  lead,  and  the  whole  of  the  nitric  acid  is  expelled  at  a  dull  red  heat, 
a  residue  of  tellurous  anhydride  being  left.  Wlien  this  anhydride  is 
dissolved  in  hot  nitric  acid,  the  basic  nitrate  is  again  formed. 

Basic  telhm-imn  sulphate,  2Te02,S03,  is  obtained  by  dissolving 
tellurous  anhydride  in  hot  sulphuric  acid  diluted  with  three  or  four 
times  its  weight  of  water,  and  evaporating  the  solution  on  a  sand-bath. 
The  basic  sulphate  la  deposited  in  scales  consisting  of  I'hombic  tables, 
it  is  only  slightly  soluble  in  cold  dilute  sulphuric  acid. 

Both  the  l)asic  nitrate  and  the  basic  sulphate  are  decomposed  by  a 
large  excess  of  warm  water,  a  residue  of  tellurous  anhydride  being 
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K.ft. 
Jku'zeli 


The  basic   suljihate   is  probably   the   com])ound    Josci-ibod   by 
us  as  TeO;,2SO,.  C.  H.  B. 


Critical  Temperature  and  Pressure  of  Nitrogen.  Boiling 
Points  of  Nitrogen  and  Ethylene  under  Low  Pressures.  ]{y 
K.  Olzevvski  (Coiiij)t.  reml.,  99,  133 — I3ti). — The  following  table 
gives  the  boiling  point  of  ethylene  under  different  pi-essures : — 


Pressure. 

Boiling  point. 

Pressure. 

Boiling  point 

750  mm. 

-  103° 

107  nun. 

-   126° 

546     „ 

-  105 

72     ., 

-  129-7" 

441     „ 

-  108 

56     „ 

-  132° 

346     „ 

-  Ill 

31     „ 

-  139 

246     „ 

-  115-5° 

12     „ 

-  148 

146     „ 

-  122° 

9-8  „ 

-  150-4° 

The  critical  temperature  of  nitrogen  is  —  146°,  and  <he  critical 
l)ressure  35  atmos.  The  following  table  shows  the  relation  between 
the  boiling  point  of  liquid  nitrogen  and  the  pressure  : — 


Atmos. 

35 

31 

17 

1 

vacuum 


Boiling  point. 

-  146° 

-  148-2° 

-  160-5 

-  194-4 

-  213" 


The  author  criticises  some  of  Wroblewski's  observations. 

C.  H.  B. 

Critical  Temperature  and  Pressure  of  Air ;  Relation 
between  its  Boiling  Point  and  the  Pressure.  By  K.  Oi.zkwski 
(Ciinipt.  rend.,  99,  l'S4 — 18(;). — The  air -was  li(juetied  under  ])ressure 
in  a  glass  tube  cooled  by  means  of  ethylene.  Its  critical  temperature 
is  — 140",  and  the  critical  pressure  39  atmos.  The  relation  between 
the  boiling  point  of  litjuid  air  and  the  in-essure  is  shown  in  the 
following  table :— 


Pressure  in 

Boiling 

Pressure  in 

Boiling 

atmos. 

poin*-. 

atmos. 

point. 

39-0 

-  140° 

12-5 

-  160-5^ 

33  0 

-  142 

6-8 

-  1690 

27-5 

-  i4t; 

4-0 

--  176-0 

20-0 

-  152 

10 

-  191-4 

140 

-  l')8-5° 

vacuum 

-  2()5-0 

The  bfdling  point  of  air  under  atmospheric  pressure  is  praeiically 
tli.-it  calculated  from  the  boiling  points  of  its  constituents,  but  in  a 
vacuum  this  relation  does  not  hold  good,  and  it  would  seem  tliat  the 
nitrogen  evaporates  more  rapidly  than  the  o.xygen.  C.   11.   JJ. 


Product  of  the  Action  of  Bromine  on  Nitric  Oxide,     liy  O. 

I'lioi.Licu  {Annakii,  224,  •J7'.'— 273;.      Laudoll  stutes  tliat  three  com- 
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pounds,  NOBr,  N OBi'o,  and  NOBrg  are  formed  by  the  action  of  bromine 
on  nitric  oxide.  The  author,  however,  regards  the  di-  and  tri-bromide 
as  mixtures  of  nitrosjl  bromide  with  free  bi'omine,  as  they  are  com- 
pletely separated  into  these  constituents  by  distillation.  When  the 
so-called  tribromide  acts  on  sodium  ethylate,  a  mixture  of  sodium 
bromide,  sodium  acetate,  ethyl  nitrite,  and  alcohol  is  obtained,  showing 
that  the  body  acts  like  a  mixture  of  bromine  and  nitrosyl  bi'omide. 

W.  C.  W. 
Vitreous  and  Ordinary  Amorphous  Silica.  By  D.  Lixdo  (Ghem. 
Neiv.<i,  50,  25 — 26). — According  to  text-books,  silica,  as  obtained  in 
the  analysis  of  silicates,  has  the  aspect  of  a  white  earthy  powder.  If 
the  contents  of  the  dish,  are  stirred  when  crusts  begin  to  form,  and 
the  stirring  be  continued  until  the  mass  is  dry,  the  silica  will  always 
present  this  appearance  to  the  unaided  eye  ;  under  the  microscope 
with  reflected  light,  it  will  appear  either  in  the  form  of  amorphous 
dead-white  masses,  which  in  very  thin  layers  are  slightly  translucent 
— ordinary  amorphous  silica;  as  a  mass  entirely  compo.sed  of  perfectly 
transparent  particles  with  sharp  edges  and  angles — vitreous  silica;  or, 
as  a  mixture  of  these  two  varieties.  If  the  melt  has  been  acted  on  by 
strong  acid  without  dissolving  it  first  in  water,  or  if  very  little  water 
has  been  used  to  dissolve  it,  the  silica  left  on  evaporating  to  dryness 
will  be  the  ordinary  amorphous  form.  If  the  melt  has  been  dissolved 
in  a  considerable  quantity  of  water,  so  that  on  adding  the  strong  acid 
none  of  the  silica  is  precipitated,  all  the  silica  will  be  in  the  vitreous 
form.  If  the  melt  has  been  dissolved  in  a  moderate  amount  of  water, 
so  that  on  adding  the  acid  part  the  silica  is  precipitated,  and  a  portion 
held  in  solution,  the  silica  will  be  found  of  both  forms.  If  an  acid 
solution  of  the  melt  in  which  all  the  silica  remains  dissolved  is  evapo- 
rated to  dryness  without  stirring,  the  silica  will  form  a  transparent 
■jellv,  and  on  continuing  to  heat  vitreous  silica  will  be  obtained  in 
transparent  particles,  having  the  appearance,  when  washed  and  dried, 
of  coarsely-powdered  glass.  It  contains  water,  which  can  only  be 
expelled  completely  by  strong  ignition.  Ordinary  amorphous  silica 
examined  in  a  drop  of  water  under  the  microscope  by  transmitted 
light,  wiil  be  found  to  consist  of  granular  flakes,  which  have  a 
yellowish-brown  colour,  whilst  vitreous  silica  appears  colourless, 
lo-nited  intensely  over  the  blast  it  appears  unaltered,  and  samples  so 
treated  retain  their  transparency  after  being  exposed  to  the  air  for 
several  weeks.  Some  samjales  retain  their  hygroscopic  property 
after  several  intense  ignitions  ;  other  samples  lose  this  property  com- 
pletely after  the  first  ignition.  The  author  failed  to  detect  any 
difierence  either  in  composition  or  appearance  under  the  microscope  in 
those  samples  that  lost  their  hygroscopic  property  so  readily,  although 
he  is  inclined  to  attribute  this  peculiarity  to  the  presence  of  foreign 
matter.  Since  Jenzsch  has  shown  the  existence  of  amorphous  silica 
of  sp.  gr.  26,  increase  of  density  is  no  proof  that  the  amorphous  has 
passed  into  the  crystalline  state.  J.  T. 

Phosphoric  Anhydride.  By  P.  Haltefeuille  and  A.  Pereet 
(Compt.  rend.,  99,  33 — 35). — Phosphoric  anhydride  exists  in  three 
modifications,  viz.,  crystalline,  amorphous  and  pulverulent,  amorphous 
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and  vitreous.  All  three  varieties  are  produced  when  pliospliorus  is 
burnt  in  a  glass  tube  in  a  current  of  air,  the  crystalline  form  being 
deposited  in  the  cold  part  of  the  tube,  the  pulverulent  in  the  hotter 
part,  and  tlie  vitreous  in  that  part  wiiich  is  heated  just  to  redness. 

Crystallised  phosi)horic  anhyiiride  is  obtained  by  distilling  the 
product^  of  the  complete  combustion  of  phosphorus.  It  forms  colour- 
less transparent  highly  refractive  mouoclinic  crystals,  which  are 
either  isolated  or  in  snow-like  masses,  or  in  the  form  of  an  opaline 
crust,  according  to  the  conditions  of  condensation.  At  about  250°, 
the  crystalli.sed  anhydride  has  a  vapour-tension  of  7GU  mm.,  but  at  a 
somewhat  higher  temperature  it  polymerises,  and  the  vapour-tension 
sinks  to  a  few  mm.  It  can  be  rapidly  distilled  in  a  current  of  giis  at 
250°,  but  at  a  higher  temperature  distillation  is  much  more  dillieult. 
It  dissolves  immediati'ly  in  water,  with  development  of  8'J"1G  cal. 
for  PjOj,  forming  a  linij)id  .solution. 

Amorphous  pulverulent  phosphoric  anhydride  is  a  polymeride  of 
the  crystalline  variety,  and  is  obtained  by  heating  the  latter  at  440'. 
It  dissolves  comparatively  slowly  in  water,  with  development  of 
82"G4  cal.  for  P..O5.  The  difference  between  this  value  and  the  heat  of 
hydration  of  the  crystalline  variety,  652  cal.,  is  the  heat  developed  by 
jtolymerisation,  and  approaclies  closely  to  the  heat  of  polymerisation 
of  cyanuric  acid  (6'4  cal.,  Troost  and  Hautefeuille).  The  pulverulent 
anhydride  is  less  volatile  than  the  crystalline  variety,  and  yields  the 
latter  when  sublimed. 

Vitreous  phosphoric  anhydride  is  obtained  by  heating  either  of  the 
preceding  varieties  to  incipient  redness  under  pressure.  It  forms  a 
colourless  transparent  glass  which  splits  up,  with  phosphorescence,  on 
cooling,  owing  to  unequal  contiaction.  It  volatilises  slowly  but  com- 
pletely when  heated  to  incipient  redness,  and  yields  the  cry.stalline 
anhydride.     The  viti-eous  anhydride  dis.solves  very  slowly  in  water. 

C.  H.  B. 

Phosphorus  Sulphides.  By  E.  Dki!vix  (7>»/Z.  Sue  Chim.,  41, 
433 — 43t)). — When  two  parts  of  sulphur  and  one  of  phos])horns 
trisulphide  (P-S))  are  dissulvedin  carbon  bisulphide,  and  the  solution 
e.xposed  to  the  light  for  one  or  two  months,  fine  pale-yellow  trans- 
parent needles  of  the  tetrasulphide,  PSj,  are  formed.  This  compound 
IS  not  affected  by  heating  under  pressure  with  carbon  bisulphide.  In 
the  above  reaction  crystalline  spherical  grains  of  P4Sii(PoS:),2PS4) 
are  also  formed.  This  compound  is  produced  more  readily  by  heating 
in  sealed  tubes  at  18U°  sulphur  Avith  phosphorus  trisulphide,  the 
latter  in  excess,  di.ssolved  in  carbon  bisulphide.  When  this  compountl 
is  heated  with  carbon  bisulphide  under  pressure  at  200°,  it  is  resolved 
into  PSj  which  crystallises  out,  and  P..S3  which  reinains  dissolved. 
But  this  di'composition  does  not  occur  if  a  considerable  quantity  of 
llie  triKul[)liide  is  previously  dissolved  in  the  carbon  l)isulpliide. 
Unsuccessful  attempts  were  made  by  siuiilar  means  to  form  com- 
poun<is  of  the  trisulphide  with  PS3  and  PSj.  I'he  pentasulphide,  PS;-„ 
was  obtained  by  fusing  sulphur  with  amorphous  phosphorus,  and  was 
crystallised  by  healing'  under  j)ressure  with  f;arbon  bisulphide,  but 
the  compound  PS,  c(Mild  not  be  jirodueed  in  a  similar  way;  the  fusi'<l 
mass  yields  crystals  of  PS,  when  heated  uudvr  pressure  with  carbor 
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bisulphide.  The  author  considers  that  either  the  compound  known  as 
PS3  is  a  mixture  of  (P2S3,2PS4)  with  PS4,  or  that  the  compound  really 
exists  in  the  fused  mass,  but  is  decomposed  when  heated  with  carbon 
bisulphide,  yielding  the  tri-  and  tetra-sulphide  5PS3  =  P5S3  +  PS4. 

W.  R.  D. 

Polysulphides  of  Sodium,  By  H.  BOttger  {Annalen,  335 — 342). 
— Sodium  monosulphide,  NaoS  +  SH-jO,  was  prepared  by  saturating 
one-half  of  an  alcoholic  solution  of  soda  with  hydrogen  sulphide, 
then  adding  the  other  half  of  the  soda  and  allowing  it  to  crystallise  ; 
access  of  air  being  carefully  prevented.  It  forms  long  white  prisms, 
loses  3  mol.  H2O  at  100°,  is  rendered  anhydrous  by  heating  to  180^, 
and  oxidises  readily  on  exposure  to  air.  The  hydrated  salt  is  readily 
and  completely  decomposed  by  carbonic  anhydride  in  the  cold,  whilst 
the  anhydrous  salt  is  only  appreciably  decomposed  on  heating  above 
100°  in  a  current  of  the  gas. 

The  polysulphides  were  prepared  by  heating  on  the  water-bath 
alcoholic  solutions  of  the  monosulphide  wtth  the  calculated  amount  of 
sulphur,  the  liquid  being  subsequently  cooled  to  —  10°  to  —  15°  to 
obtain  crystals. 

Sodium  disidphide,  'Na^S..  +  5H>0,  forms  groups  of  sulphur-yellow 
crystals.     It  loses  3  mols.  H-0  at  100°. 

Sodium  trisulphide,  Na^Sa  +  3H2O,  forms  dark  golden-yellow  con- 
centrically grouped  crystals.  It  loses  2  mols.,  H20  at  100°,  fusing  to 
a  liver-coloured  mass,  and  becomes  anhydrous  at  190°. 

Sodium  tefrasulphide,  Na2S4  +  8H2O,  is  obtained  in  orange-red, 
concentrically  grouped  crystals.  Heated  above  100°,  a  part  of  its 
sulphur  is  evolved  as  hydrogen  sulphide. 

Sodiuvi  pentasulphide,  Na^Ss  +  8H2O,  forms  dark  orange-yellow 
crystals.     It  commences  to  decompose  at  100°.  A.  J.   G. 

Constitution  of  the  Alkali  Polysulphides.  By  H.  Bottger 
{Annalen,  223,  342 — 345). — If  the  alkali  tetra-  and  penta-sulphides 
are  the  analogues  of  the  sulpliites  and  sulphates,  containing  sulphur 
in  place  of  oxygen,  they  should,  in  the  author's  opinion,  on  being  boiled 
with  lead  hydroxide,  yield  plumbic  sulphide,  and  the  alkaline  sulphite 
or  sulphate  respectively.  On  boiling  a  solution  of  sodium  penta- 
sulphide with  lead  hydroxide,  the  products  obtained  were  lead  sulphide 
and  sodium  thiosulphate.  Sodium  tefrasulphide  yields  the  same  pro- 
ducts, and,  in  addition,  sodium  hydroxide.  A.  J.   G. 

Constitution  of  Polysulphides  and  Polyoxides.  By  A.  Geuther 
{Annalen,  224,  20l — 218). — The  author  is  of  opinion  that  the  con- 
stitution of  the  polysulphides  and  polyoxides  can  only  be  explained 
on  the  assumption  of  the  variable  valency  of  the  elements.  He  fixes 
the  maximum  valency  of  potassium  and  sodium  at  5,  and  of  barium, 
strontium,  and  calcium  at  10.  W.   C.  W. 

Relation  between  the  Pressure  and  the  Temperature  of 
Transformation  of  Silver  Iodide.  By  Mallard  and  Le  Chateliek 
{Gompt.  rend.,  99,  157 — IGO). — Silver  iodide  changes  at  146°  from 
the  hexagonal  to  the  cubic  system  (this  vol.,  p.  16),  with  absorption 
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of  heat  and  contraction  of  volume.  The  phenomenon  is  analogous  to 
the  freezing  of  water,  and  it  might  be  expected  that  an  increase  of 
pressure  would  lower  the  temperature  of  transformation,  and  that 
under  very  high  pressure  the  transformation  would  take  place  at  the 
ordinary  teni])erature.  By  means  of  a  screw  press  provided  with  a 
Bourdon  manometer  similar  to  that  used  in  their  experiments  on 
combustion,  the  authors  find  that  the  transformation  of  silver  iodide 
takes  place  at  the  ordinary  temperature  under  somewhat  high 
pressure,  and  when  the  pressure  is  released  the  iodide  retuj-ns  to  its 
original  condition.  At  20°  the  pressure  required  to  effect  the  change 
is  about  'J-tTo  kilos,  per  square  centimetre,  and  under  this  and  all  higher 
pressures  the  silver  iodide  ci-ystallises  in  the  cubic  system,  whilst 
under  lower  pressures  it  crystallises  in  the  hexagonal  system. 

The  change  under  pressure  is  accompanied   by   a  contraction   of 
0'16,   a  contraction   about  ten  times  as    great  as   that  observed   by 
iodwell  at  146°  under  atmos])heric  pressure;    approximate  determi- 
nations by  the  authors  indicate  that  the  contraction  at  146°  is  about 
Oil.  C.  H.  B. 

Ammonio-silver  Compounds.  By  A.  Rktchler  (Ber.,  17, 
1840 — 1842). — Dry  silver  pliosphate,  Ag^POj,  was  kept  for  some  time 
in  an  atmosphere  of  ammonia.  At  the  end  of  14  days  absorption 
had  almost  entirely  ceased,  and  1  mol.  of  phosphate  had  then  absorbed 
between  8  and  4  mols.  NH3.  As  the  silver  compound  always  shows  a 
slight  tint  of  3-ellow,  the  author  believes  the  pure  compound  to  have 
the  formula  Ag.,POj,4NH3.  By  the  action  of  ethyl  iodide  on  ammonio- 
silver  nitrite,  nitroethane  is  formed  besides  the  compounds  already 
mentioned  (this  vol.,  157).  With  methyl  iodide  the  reaction  is  quite 
analogous  to  that  with  ethyl  iodide,  ammonia,  silver  iodide,  methyl 
nitrite  and  nitromethane  being  produced,  L.  T.  T. 

Crystallised  Barium  Manganite.  By  G.  Rousseau  and  A. 
Saulikr  {t'n,)q,f.  i-rml.,  99,  LJ'J — 111). — A  mixture  of  2  grams  barium 
manganate  and  lU  grams  barium  chloride  was  heated  in  a  platinum 
crucible  in  a  Forcjuignon  and  Leclercq  furnace  at  loUO — IGOU"  for 
four  hours,  allowed  to  cool,  and  the  fused  mass  treated  several  times 
with  boiling  water  to  remove  chloride  and  undecomposed  manganate, 
and  finally  with  dilute  acid  to  remove  a  small  quaniiiy  of  carbonate. 
The  residue  consisted  of  small  opa(|ue  bluish-black  crystals,  with  a 
lustre  resembling  that  of  crystallised  silicon  ;  sp.  gr.  =  0"85.  These 
crystals  have  the  composition  BaMnO^,  and  dissolve  readily  in  hydro- 
chloric acid  with  evolution  of  chlorine,  but  are  not  so  soluble  in  nitrie 
acid.  This  crystalliseil  barium  manganite  is  quite  distinct  from 
psiiomelane,  and  its  existence  affords  further  evidence  that  manganese 
peroxide  is  really  an  acid-forming  oxide.  C  11.   B. 

Compounds  of  Haloid  Salts  with  Oxysalts  of  the  same 
Metal.  By  11.  Li;  C'iiaiki,ii-ju  (<'o>nj,f.  rcml.,  99,  27t3— 27'J)--  ^Vhen  a 
mixture  of  borie  anhydride  and  calcium  o.xide  in  any  proportions  is 
thrown  into  fused  calcium  chloride,  the  mixture  becomes  incandescent 
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and  dissolves  completely  to  a  clear  liquid,  but  after  some  time  the 
liquid  becomes  turbid  owing  to  the  separation  of  a  crystalline  calcium 
chloroborate,  Avhich  can  be  obtained,  by  gradual  solidification,  in 
triclinic  prisms  several  millimetres  in  length.  This  compound  has 
the  composition  SCaOiBjOajCaCL.  It  is  slowly  decomposed  by 
alcohol  and  rapidly  by  wafer  or  moist  air. 

Calcium  chloroferrite,  2CaO,2Feo03,CaCl2,  is  obtained  in  a  similar 
manner,  and  forms  very  brilliant  prisms  with  easy  cleavage,  the 
angle  between  the  faces  of  the  prism  being  139°.  This  compound  is 
usually  obtained  in  thin  lamellas  which  are  not  altered  by  water  or 
air. 

Similar  experiments  with  snlphnric  and  carbonic  acids,  chromium, 
aluminium,  and  zinc  oxides,  and  manganese  peroxide  gave  negative 
results.  C.  H.  B. 

Calcium  Oxychloride,  Silicates,  and  Chlorosilicates :  Arti- 
ficial Production  of  Wollastonite.  By  A.  Gorgeu  (Compt.  rend., 
99,  256 — 259). — When  calcium  chloride  is  fused  at  a  bright  red  heat  in 
a  current  of  moist  air,  it  is  gradually  converted  into  oxychloride  and 
eventually  into  oxide.  The  oxychloride  appears  to  have  the  composi- 
tion CaCUjCaO,  but  cannot  be  isolated  because  it  is  rapidly  decomposed 
by  alcohol  and  water.  As  the  fused  mass  approaches  this  composition, 
the  evolution  of  hydrochloric  acid  slackens  con.siderably,  but  never 
ceases  entirely  until  the  whole  mass  is  converted  into  oxide.  If 
fusion  is  stopped  at  this  point  and  the  broken  residue  is  left  in  con- 
tact with  strong  alcohol  for  two  days,  it  yields  insoluble  slender 
needles,  or  biretractive  lamellee,  which  contain  only  1  mol.  calcium 
chloride  to  8  mols.  of  calcium  oxide,  and  are  soluble  in  a  solution  of 
sugar.  The  presence  of  silica  facilitates  the  decomposition  of  the 
chloride,  but  the  presence  of  alkaline  chlorides  retards  it  con- 
siderably. 

The  action  of  precipitated  silica  on  calcium  chloride,  in  equal 
molecular  proportions,  at  a  high  temperature,  in  presence  of  water- 
vapour,  yields  the  silicate  CaSiOs,  whilst  with  twice  the  amount  of 
chloride  the  normal  silicate  Ca^SiOi  is  formed.  If  the  proportion 
of  chloride  is  as  high  as  7  mols.,  chlorosilicates  alone  are  obtained, 
and  in  presence  of  2U  per  cent,  of  an  alkaline  chloride,  the  product  is 
identical  with  wollastonite.  With  finely  powdered  sand  in  place  of 
jjrecipitated  silica,  decomposition  takes  place  more  slowly. 

One  of  the  chlorosilicates  obtained,  Si02,2CaO,CaCl2,  has  been 
described  by  Le  Chatelier  {Compt.  rend.,  188-3).  It  forms  rectangular 
biretractive  plates  belonging  to  the  rhombic  system.  The  other 
seems  to  have  the  composition  SiO..,CaO,CaCl2,  and  forms  almost 
regular  hexagonal  plates,  the  two  optical  axes  of  which  approach  each 
other  veiy  closely.  The  formation  of  the  first  compound  requires 
prolonged  fusion  in  presence  of  moisture,  whilst  the  second  is  formed 
much  more  rapidly.  Both  compounds  are  decomposed  by  water  and 
a  solution  of  carbonic  acid,  and  dissolve  easily  in  dilute  acids,  although 
the  acid  silicate  is  insolulde  in  a  5  per  cent,  solution  of  acetic  acid. 

Artificial  wollastonite  is  obtained  by  fusing  1  gram  of  silica  with 
15  grams  of  calcium  chloride  and  3  grams  of  comm.on  salt  at  a  cherry- 
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red  lieaf.  in  a  current  of  moist  air  for  half  an  lionr.  The  product  is 
treated  with  cold  water  and  acetic  acid,  and  a  residue  is  obtained  con- 
sisting of  long  prisms  of  wollastonite  mixed  with  I'ound  grains  of 
tridjmite.  Artificial  wollastonite  is  identical  in  chemical  and  optical 
properties  and  cr3stalline  form  with  the  natural  mineral,  but  is 
somewhat  softer,  the  hardness  of  the  mineral  being  5,  whilst  that  of 
the  artilieial  product  is  only  '^o.  C  H.  13. 

Calcium  Oxysulphides.  By  A.  Gkithkr  (Anjidlru,  224,  178 — 
201). — The  cr3\stals  which  Herschell  obtained  by  boiling  sulphur  in 
luilk  of  lime  and  allowing  the  solution  to  cool  in  a  vessel  from  which 
air  was  excluded,  have  been  analysed  by  Rose,  Sclione  (I'oijg.  Ami.,  117, 
17)  and  others.  They  have  the  composition  CaS;),2CaO  +  10  or  1  IM^U. 
The  crystals  dissolve  in  hydrochloric  acid  with  formation  of  hydro- 
gen supersulphide,  H0S3,  and  a  slight  evolution  of  sulphiirttted 
hydrogen.  Schoiie  regarded  the  compound  as  CaS,,:iCaO  -r  12HjO, 
but  his  results  are  vitiated  by  the  fact  that  he  decomposed  the 
crystals  before  analysis  by  washing  them  with  water. 

iJuchner's  crystals,  prepared  by  acting  on  milk  of  lime  with  sul- 
phuretted hydrogen  and  slightly  exposing  the  solution  to  the  atmo- 
sphere, or  by  boiling  calcium  monosulphide  with  water  and  sulphur, 
have  also  been  investigated  by  Rose  and  by  Schcine.  The  foimer 
assigns  to  the  compound  the  formula  CaSo,5CaO  -I-  2UHiO,  while  the 
latter  regards  it  as  CaS4,4CaO  -|-  IbH-^O.  The  author  considers  that 
the  comj)osition  of  the  crystals  is  best  i-epresented  by  CaS3,3CaO  + 
14orloHjO  (compare  Divers,  Trans.,  lH8-i,  p.  270).  The  existence 
of  the  strontium  oxysulphide,  SrS4,SrO  -}-  12H,.0,  described  by 
Schiine,  is  regarded  by  the  author  as  doubtful.  W.  C.  W. 

Preparation  of  Di-  and  Tri-calcium  Phosphates  by  Precipi- 
tation. By  K.  L.  i>E  Boi'qvKT  (Bied.  Ccntr.,  188-i,  411). — The  ])rocess 
is  the  subject  of  a  j)atent.  Into  a  hydrochloric  acid  solution  of  a 
phosphate  is  run,  in  fine  jets,  a  solution  of  calcium  hydrosulphide, 
preferably  obtained  from  the  residues  of  the  Leblanc  soda  process. 
Sulphuretted  hydrogen  escapes,  and  the  diphosphate  is  precipitated; 
if  the  acid  solution  is  treated  with  the  reagent  to  complete  alkaline 
reaction,  the  triphosphate  is  reformed.  J.  F. 

Crystallised  Aluminium  Orthophosphate.  By  A.  de  Schultex 
{Cunijif.  rend.  98,  \b^'.\ — \')'6\:). — A  concenti-ated  solution  of  sodium 
alutninatc  is  strongly  acidified  with  phosphoric  acid  and  heated  in 
sealed  tubes  at  2">U°  for  several  hours.  Aluminium  ortiiophosphate 
AI..(P04)j,  i.s  deposited  in  small  pointed  hexagonal  prisms  of  sp.  gr. 
about  2ol>.  The  crystals  do  not  lose  weight  at  a  bright  red  heat,  and 
do  not  melt  even  at  a  white  heat.  They  are  insoluljle  in  concentrated 
nitric  and  hydn)chloric  acids  and  are  attacked  with  dilliculty  by  hot 
concentrated  sulpliuric  acid,  but  they  are  decomi)Osed  when  fu.sed 
with  sodium  carbonate. 

The  presence  of  sodium  phosphate  seems  to  be  essential  to  the 
crystallisation  of  aluminium  phosphate.  If  aluminium  hydroxide  or 
aluminium   chloride  is  heatei  with   phosphoric  acid   in  a  sealed  tube, 
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only  a  fine  crystalline  powder  is  obtained,  but  if  the  phosphoric  acid 
is  replaced  by  a  very  acid  solution  of  sodium  phosphate,  the  alum- 
inium phosphate  is  obtained  in  distinct  prisms. 

By  varying  the  proportions  of  the  reagents,  crystallised  double 
phosphates  may  be  obtained.     Ai'senic  acid  yields  similar  derivatives. 

C.  H.  B. 

Some  Fluorine  Compounds  of  Copper.  By  L.  Balbiano 
(Gnzzetfa,  14,  74 — 84). — The  compounds  formed  by  the  action  of 
ammonia  on  cnpric  chloride,  bromide,  and  iodide  have  been  prepai-ed 
and  examined,  but  as  the  corresponding  fluorine  derivatives  are  un- 
known, the  author  thought  it  desirable  to  undertake  their  investiga- 
tion. 

Coj)per  Fluorides. — A  fluoride  and  an  oxyfluoride  of  copper  were 
described  by  Berzelius,  but  no  analysis  of  the  latter  was  made.  The 
author  endeavoured  to  prepare  cupric  flnoride,  by  mixing  warnT 
solutions  of  cupric  sulphate  and  potassium  fluoride,  but  found  that  a 
greenish-white  precipitate  of  cupric  oxyfluoride,  CuF.OH,  was  at  once 
formed,  whilst  potassium  cupric  sulphate  remained  in  solution,  and 
was  deposited  as  the  solution  cooled,  the  reaction  being  "iCuSOi-f- 
2KF  +  H.,0  =  CuF.OH  +  CuKo(S04)o  -\-  HF.  Similar  results  were 
obtained  with  cupric  chloride  except  that  no  double  potassium  salt 
was  formed. 

The  oxyfluoi'ide  is  formed  with  great  readiness,  for  when  cupric 
oxide  or  carbonate  is  added  to  solution  of  hydrofluoric  acid,  the  oxy- 
fluoride begins  to  separate  long  before  the  acid  is  saturated.  In  order 
to  prepare  cupric  fluoride,  cupric  carbonate  is  dissolved  in  aqueous 
hydi'ofluoric  acid,  and  alcohol  of  95  per  cent,  added,  when  the  fluoride, 
CuF2,2HoO,  is  precipitated  as  a  pale  blue  crystalline  powder  which  is 
only  sparingly  soluble  in  water  and  is  very  readily  decomposed,  with 
formation  of  the  oxyfluoride.  This  happens  if  the  solution  is  heated  ; 
the  crystals  decompose  also  in  4  or  5  days  with  evolution  of  hydro- 
fluoric acid  if  kept  in  a  glass  bottle,  and  more  slowly  in  a  platinum 
vessel.  Cupric  fluoride  absorbs  ammonia  readily  in  accordance 
with  the  requirements  of  the  equation  CuF2,2H20  +  SNHs  = 
CuOHF(NHo)2  +  NH-F  -f  H.,0,  yielding  a  product  soluble  in  water; 
all  attempts,  however,  to  isolate  a  cuprammonium  compound  were 
ineifectual,  the  oxyfluoride  being  invai-iably  obtained  instead. 

Cupric  FlKogilicate. — This  salt  was  prepared  by  Stolba's  method 
(J.  pr.  Chem.  102,  7)  and  twice  recrystallised.  It  contains  G  mols. 
HaO  (Marignac  6  ;  Stolba  6^),  two  of  which  it  loses  at  90",  or  in  a 
vacuum  over  sulphuric  acid.  When  heated  to  130 — 140^^,  it  is  decom- 
posed in  accordance  with  the  equation  CuSiF^jGHjO  =  CuF.OH  -j-  SiF^ 
-f  HF  +  5HoO,  a  residue  of  cupric  oxyfluoride  being  left.  Cupric 
fluosilicate  containing  4  mols.  HjO,  absorbs  ammonia,  but  no  cupram- 
monium derivative  of  hydrofluosilicic  acid  is  formed.  On  treating  the 
bright  blue  product  of  the  reaction  with  water,  a  blue  mass  is  left 
undissolved,  consisting  of  silica  and  a  cuprammonium  compound ;  the 
latter  is  soluble  in  dilute  ammonia,  and  on  heating  this  solution 
cupric  oxyfluoride  is  deposited.  The  action  of  ammonia  on  the 
fluosilicate  is  therefore  :  CuSiF6,4H20  +  7NH3  =  CuF.OH,2NH3  + 
SXHiF  +  SiO,  +  H-O. 
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The  water  of  crystallisation  in  the  fluorine  compounds  of  copper 
seems  to  have  great  influence  on  the  action  of  ammonia.  It  is 
possible,  however,  that  cuprammonium  compounds  might  be  formed 
from  the  anhydrous  fluorides  by  the  action  of  ammonia. 

C.  E.  G. 

Bromine  Compounds  of  Tin.  By  B.  Ravm.\n  and  K.  Preis 
(Atinalrn.  223,  o2:J — 3o4-). — Most  of  the  results  detailed  in  this  paper 
have  already  appeared  (Abstr.,  188.3,  424),  the  following  are  new  : 

Stannous  hromidt^,  SnBro,  prepared  according  to  Baland's  method 
by  heating  tin  in  a  current  of  hydrobroinic  acid,  and  purified 
by  distillation,  forms  a  transparent  crystalline  mass  of  pale-yellow 
colour,  melts  at  215"5°  to  a  pale-yellow  transparent  liquid,  and  re- 
solidifies at  215°.  It  has  sp.  gr.  511 7  at  17°.  AVatcr  partly 
decomposes  it  with  separation  of  a  white  oxybroraide. 

A  hi/drafe  of  stannous  hromide,  SnBro  +  H^O,  is  obtained  by 
dissolving  tin  in  warm  concentrated  hydrobromic  acid.  It  can  be 
obtained  crystallised  in  colourless  needles  or  in  thin  prisms.  Am- 
vtoniinn  stantions  hromide,  (NH4)iSnBr4  -|-  HoO,  forms  fine  colourless 
needles.  Ammonium  stannous  chlorobromide,  (NHi)2SnBr2Cl2  -f-  H,0 
is  obtained  by  strongly  cooling  mixed  solutions  of  stannous  bromide 
and  ammonium  chloride.  It  forms  white  porcelain-like  crvstals  of  the 
rhombic  system,  a  :  b  :  c  =  0"69o88  :  1  :  0" 77240.  Observed  faces 
coP,  ooPco,  Poo.  Crystals  were  also  obtained  containing  less  chlorine 
than  the  above. 

Stannic  hromide  is  obtained  by  sublimation  in  small  well-formed 
crystals  .showing  numerous  faces  and  possessing  almost  the  lustre  of 
the  diamond.  The  following  double  salts  are  described  ;  they  are 
obtained  by  evaporation  and  ci-ystallisatiou  of  mixed  solutions  of  the 
component  salts  : — 

Sodium  stannic  hromide,  NaaSuBr^  -f-  GHjO,  forms  pale-yellow  pris- 
matic crystals,  very  soluble  in  water.     Calcium  stannic  hromide, 

CaSnBre  +  6H.0, 

crystallises  in  slender  needles  and  is  very  deliquescent.  Strontium 
stannic  hromide,  SrSnBro  -|-  6HjO,  could  only  be  obtained  mixed 
with  staimic  bromide  as  a  pale-yellow,  deliquescent,  crj-stalline  mass. 
Maf/nesiHiii  stanjiic  hromide,  .MgSnBrg  -|-  liJH^O,  forms  delicjuescent 
pale-yellow  tabular  crystals.  Mamjanous  stannic  /^romjcff^, MnSnBre  -|- 
GHjO,  forms  large  pale-yellow  deliquescent  crystals.  Ferrous  stannic 
bromide,  FeSnBre  4-  OH.O,  forms  granular  crystals  of  green  to  yellow 
colour.  Nicliel  stannic  hromide,  NiSnBro  +  8H,;0,  forms  apple-green 
granular  delifpicseent  crystals.  Cohnlt  stannic  hromide,  CoSnBre 
+   luH.O,  is  oljtained  in  yellowi.sh-rod  tabular  deliquescent  crystals. 

A.  J.  a. 

Idunium,  a  New  Element.  By  M.  Wkbskv  (Dingl.  poh/t. ./.,  253, 
391). — The  author  found  an  element  resembling  vanadium  in  a  mineral 
obtained  from  the  Aquadita  Mine,  La  Plata.  This  mineral  was  com- 
|)osed  mainly  of  zinciferous  leail  vanadate.  On  treating  the 
vanadic  acid  with  ammonium  chloride,  ammonium  vanadate  is  pre- 
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cipitated,    idanic    acid    remaining    in    the    mother-liquor,    -which    on 
addition  of  ammonium  sulphide  is  separated  as  red  idunic  oxide. 

D.  B. 

Arsenovanadic  Acid.  By  P.  Fekxandez  (Ber.,  17,  1632). — 
Chemically  pure  vanadic  acid,  obtained  by  precipitating  ammonium 
metavanadate  with  nitric  acid,  is  added  in  excess  to  a  warm  concen- 
trated solution  of  arsenic  acid,  and  the  whole  boiled  for  some  hours. 
The  solution  is  then  filtered  and  concentrated,  when  brilliant  gold- 
coloured  crystalline  nodules  are  obtained.  The  arsenovanadic  acid 
thus  formed  has  the  composition  As205,V205,llH20, 

A.  K.  M. 

New  Tungstoborates.  By  D.  Kleix  {Cnmpt.  rend.,  99,35 — 37). 
— When  3  parts  of  boric  acid  are  dissolved  in  a  boiling  solution  of 
4  parts  of  sodium  paratungstate,  the  liquid  yields  no  precipitate  with 
inoro-anic  acids.  The  excess  of  boric  acid  and  the  borates  which  are 
formed  are  removed  by  crystallisation,  when  a  heavy  mother-liquor  is 
obtained  closely  resembling  that  produced  by  the  action  of  boric  acid 
on  normal  sodium  tungstate  (Abstr.,  1881,  224,  and  Gompt.  rend.  91, 
1070).  "When  this  mothei'-liqnor  is  evaporated  over  sulphuric 
acid,  it  deposits  the  disodium  tungstoborate  previously  described.  If 
the  still  liquid  portion  is  acidified  with  hydrochloric  acid  and  mixed 
with  barium  chloride,  it  yields  a  pulverulent  white  precipitate,  and  the 
filtrate  on  concentration  deposits  rhombohedral  crystals  which  are 
under  examination,  and  afterwards  triclinic  prisms,  which  when 
recrystallised  yield  a  salt  crystallising  in  quadratic  octahedra — in  all 
probability  di-barium  tung.-^toborate  {loc.  cif.).  The  triclinic  salt 
has  the  composition  10WO3,BoO3,2BaO  -|-  16H.,0. 

If  the  mother  liquor  from  the  sodiixm  tungstoborate  is  concentrated 
without  addition  of  hydrochloric  acid,  it  yields  first  a  pulverulent 
deposit  and  afterwards  monoclinic  crystals  which  have  the  same 
composition  as  the  triclinic  crystals  already  described,  and  like  them 
are  decomposed  by  recrystallisation.  C.  H.  B. 

Double  Clilorides  of  Chrommm.  By  L.  Gtodefrot  {Gompt. 
rend.  99, 1-41 — 144). — The  anior}ihous  violet  substance  obtained  when 
an  excess  of  hydrochloric  acid  acts  on  potassium  dichromate  in  pre- 
sence of  a  little  alcohol  is  not  pure  chromic  potassium  chloride,  but  is 
a  mixture  of  this  salt  with  chromic  chloride.  Compounds  of  chi'omic 
chloi'ide  with  other  metallic  chlorides  are  formed  whenever  the  two 
chlorides  are  brought  in  contact  in  presence  of  hydrochloric  acid  of 
at  least  o2'5  per  cent.  Combination  is  promoted  by  elevation  of 
temperature,  but  is  prevented  within  certain  limits  by  the  presence 
of  water.  The  best  method,  however,  of  pi-eparing  the  chromic  potas- 
sium chloride,  Cr..Cl6,4KCl,  for  example,  is  to  mix  700  grams  of 
alcohol  witli  300  grams  of  finely  powdered  potassium  dichromate,  and 
pass  chlorine  gas  into  the  mixture  for  six  or  eight  hours.  The 
theoretical  yield  of  the  double  chloride  is  obtained  as  a  violet-red 
precipitate. 

The  double  chlorides  obtained  by  this  method  form  crystalline 
powdcis  of  various  colours,  the  colour  deepening  and  varying  in  tint 
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witli  elevation  of  temperatnre.  Thoj  can  be  obtained  in  distinct 
crystals  by  beating  tbe  powders  with  a  siiilicient  quantity  of  4U  per 
cent,  hydi-ocbloric  acid  in  se:iled  tubes  at  12U — 13U",  and  cooling  very 
slowly.  The  double  chlorides  are  very  stable  even  at  a  hi<i-h  tem- 
perature, but  they  decompose  rapidly  in  presence  of  a  trace  of 
moisture^  When  thrown  into  water,  they  at  Hi-st  dissolve  with  their 
characteristic  colour,  but  the  double  salt  quickly  decomposes  with 
formation  of  hydrochloric  acid,  the  chloride  of  the  second  metal,  and  an 
oxychloride  which  crA'stallises  with  difficulty.  Decomposition  ceases 
when  the  liquid  contains  3"2"5  per  cent,  of  free  hydrochloi'ic  acid. 

Double  iodides  and  bron)ides  are  obtained  under  the  same  condi- 
tions. C.  H.  B. 

Chromic  Acid  and  Chromic  Anhydride.  By  H.  jMoissan  (Compf. 
rend.,  98,  \'>^[  —  I.").s;;j. — I'liriju-iifidn  dJ  Cltromic  AnlnjdrvJe. — In  order 
to  purify  chromic  aidiydride  from  sulphui-ic  acid,  whicli  it  frecpientlv 
contains,  it  is  very  carefully  fused  in  a  platinum  capsuk',  heated  until 
the  greater  part  of  the  sulphuric  acid  is  driven  off,  and  the  contents 
of  the  cajisule  then  poured  on  to  a  porcelain  slab.  The  unexpellcd 
sulphuric  acid  runs  out  first,  and  the  clironiic  anhydride  which  after- 
wards flows  from  the  capsule  and  solidities  almost  instantly  contains 
but  traces  of  sulphuric  acid. 

Chromic  Acid. — An  excess  of  chromic  anhydride  is  mixed  with  a 
small  quantity  of  water,  the  mixture  heated  at  100°  for  a  short  time, 
and  the  liquid  poured  off  and  cooled  in  melting  ice.  After  some  time, 
it  deposits  small  red  highly  deliquescent  crystals  which  melt  readily, 
and  give  off  water  when  lieated,  leaving  chromic  anhydride.  The 
crystals  have  the  composition  H.,Ci"Oi. 

Action  of  Ilijdrocliloric  Acid  Gas  on  Chromic  Anhydride. — When 
purified  and  dry  chromic  anhydride  is  treated  with  hydrochloric  acid 
gas,  chroinyl  dichloride  is  formed  at  ordinary  temperatures,  and  tin; 
reaction  is  accelerated  by  heat.  The  water  which  is  also  produced 
decomposes  part  of  the  chromyl  dichloride,  and  yields  au  oily  sub- 
stance entiiely  soluble  in  water.  This  substan(;e  was  obtained  by 
Dumas,  but  has  not  been  analysed.  Hydrobromic  and  hydriodic 
acids  under  the  same  conditions  give  no  similar  reaction.  Pei-fectly 
dry  chlorine  has  no  action  on  chromic  anhydi-ide,  but  if  it  contains 
hydrochloric  acid,  or  if  it  contains  water  and  is  heated  at  15U°, 
chromyl  dichloride  is  formed. 

The  chromates  of  the  alkalis,  barium,  lead,  and  silver  all  yield 
chromyl  dichloride  when  treated  with  hydx'ochloric  acid  gas. 

C.  II.  B. 

Sulphur  Compounds  of  Molybdenum.  By  G.  Kuiiss  (Bar.,  17, 
17t>'.* — 1771-j. —  In  a  previcjus  communication  (this  vol.,  lOO)  the 
author  desciilied,  undt-r  the  Uiime  of  oitho.xythiomojybdates,  a  series 
of  salts  derived  from  an  acid,  iI.MoO..Sj,  lying  midway  between 
HjMoOi  and  ir^MoSi.  He  has  now  obtained  other  intermcdiatt'  acid.s, 
and  therefcjre  jjroposcs  to  modify  his  nomenclature  hy  calling  the 
al)ove  compounds  dithiomolybdates.  The  following  table  contains  the 
new  compounds  he  has  obtained  : — 
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Name. 


Sodium  monothiomolybdate. . 
Potassium  dithiomolybdate  . . 
Potassium  sulpliomolybdate. . 


PertliiomolTbdic  acid 


Hydrogen  potassium  perthio- 
molybdate 


Formula. 


NaaMoO^S 
K2M0O0S2 
K8M04S9O- 

H2M0S5 
KHMoS, 


Character. 


Pale    yellow 
crystalline 

Golden    yel- 
low needles 

Yellow    mo- 
noclinic 
prisms 

Red,    amor- 
phous 

Red,  crystal- 
line 


Behaviour  with  water. 


Soluble  to  golden  solu- 
tion. 
Soluble. 

Soluble. 


Very  sparingly  soluble. 


The  three  first-named  salts  were  obtained  by  melting  together 
raolybdic  acid  and  the  respective  alkaline  carbonate,  and  treatment  of 
the  melt  with  alkaline  sulphide.  The  free  acid  may  be  obtained  from 
the  last  salt  in  the  above  list  by  treating  it  with  acetic  acid.  Potas- 
sium sulphide  dissolves  this  acid  to  a  brownish-red  solution,  which 
probably  contains  K2M0S5.  This  salt  is,  however,  very  unstable,  and 
its  solution  is  decomposed  by  boiling  with  evolution  of  hydrogen  sul- 
phide, separation  of  sulphur,  and  formation  of  molybdenum  trisul- 
phide.  L-  T.  T. 

Sulphur  Compounds  of  Molybdenum.  By  G.  Kruss  (Anu.alen, 
225,  1 — 57). — In  this  paper  a  fuller  account  is  given  of  the  prepara- 
tion and  properties  of  sulphur  compounds  of  molybdenum  described 
by  the  author  in  the  Berichte  (this  vol.,  p.  160,  and  preceding 
Abstract).  The  principal  classes  of  compounds  here  investigated  are 
the  oxythiomolybdates,  the  thiomolybdates,  and  the  perthiomolyb- 
dates. 

OxijtMomohjhdates,  intermediate  between  the  molybdates  and  the 
thiomolj-bdates,  are  divisible  into  several  series  according  as  the 
oxygen-atoms  of  molybdic  acid  are  replaced  by  sulphur.  Monothio- 
molyhdates  of  general  formixla  M'olSIoOaS,  in  which  M'  represents  a 
monatomic  metal.  The  sodium  salt  obtained  by  treating  sodium  tri- 
molvbdate  with  sodium  hydrogen  sulphide  is  a  hygroscopic  golden 
substance,  a  solution  of  which  gives  a  blue  coloration  with  sulphuric 
acid,  probably  due  to  the  liberation  of  monothioniolj'bdic  acid.  Di- 
thiomolyhdates  of  general  formula  M'2Mo02S2,  obtained  by  passing 
hydrogen  sulphide  into  concentrated  solutions  of  the  molybdates  in 
the  alkaline  hydrates,  crystallise  in  golden  or  reddish-golden  needles. 
Derivable  from  them  are  the  py  rod  it  hiomol  ijd  ates  of  general  formula 
M'HMojOiSa,  the  salts  of  an  acid,  H2M0264S3  (2H,Mo202S2  —  HoS), 
which  stand  in  the  same  relation  to  dithioinolybdates  as  ortho-  to 
pvi'o-phosphoric  acid,*  the  ammonium  salt  of  which,  on  treatment 
with    ammonia,   is    reconverted    into   the   ammonium  salt  of    dithio- 

*  In  the  Abstract  mentioned,  the  last  two  lines  on  p.  160  shoidd  read  thus  :  Am- 
monium pvroxytliiomohbdate  is  a  reddish  golden  precipitate,  having  the  composi- 
tion 1SH4.HM0204S3,  the  salt  of  an  acid,  H2AI02O4S2  (=  2H2M0O2S2  —  HjS),  &c. 
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molylirUc  acid,  thus  :  NH4HM0.O4S3  +  NH3  =  (NHO^MoO.S,  + 
MoOoS.  Solutions  of  the  alkali  pyromolybdates  give  brown  or 
reddish-brown  precipitates  Avith  solutions  of  salts  of  aluminium, 
chromium,  mancranese,  copper,  lead,  silver,  and  uranium;  and  yellow 
precipitates  with  mercury,  platinum,  lanthanum,  and  caesium*  salts. 
There  is  also  described  a  potassium  thiomolybdate,  K8M04S9O7,  pre- 
pared by  dissolving  potassium  trimolybdate  in  potassium  hydrosul- 
phide,  with  addition  of  alcohol.  A  red  oil  is  precipitated,  from  which 
fjol den-yellow  monoclinic  prisms  can  be  separated.  This  salt  can  be 
distinijuished  from  potassium  thio-  and  dithio-molybdate  by  formin"- 
an  immediate  precipitate  with  solutions  of  barium  salts. 

ThioniolijhJates,  MjAIoSj,  obtained  by  passing  hydrogen  sulphide 
into  solutions  of  the  molybdates  in  concentrated  alkalis,  are  brilliant 
red  compounds,  crystallising  in  the  rhombic  system.  If  the  alkalis 
be  more  concentrated,  salts  are  formed  of  the  composition  MV^lo-S.,, 
called  basic  thinmolyhdatex,  of  which  the  potassium  salt  crystallises  in 
red  rectangular  plates.  Its  aqueous  solution  gives  yellow  precipitates 
with  calcium,  strontium,  and  magnesium  salts,  golden-brown  with 
manganese,  and  olive-green  with  cadmium  salts. 

The  oxythio-  and  thio-molybdates  give  a  golden-green  coloration  to 
a  Bunsen  flame  ;  the  absorption  spectrum  of  aqueous  solutions  of  the 
oxythiomolybdates  is  at  the  most  refrangible  end  of  the  spectrum, 
but  of  the  normal  thiomolybdates  at  the  red  end. 

Perthiomnlyh'Jafes.  —  In  the  course  of  the  preparation  of  molybdenum 
tetrasulphide,  there  was  obtained  a  certain  quantity  of  blood-red 
cry.stals  of  the  composition  KHM0S5,  probably  formed  by  the  action 
of  hydrogen  sulphide  on  potassium  pyrothiomolybdate,  an  iiitei-- 
mediate  product  of  the  reaction,  thus :  K0M02O7  +  HoS  =  KHM0S5  + 
KHS  +  M0S2.  In  solutions  of  this  salt,  dilute  acids  cause  a  preci- 
])itation  of  perthiomolyl)dic  acid,  HoMoSj,  insoluble  in  water  and 
alcohol.  It  readily  gives  off  hydrogen  sulphide,  and  is  converted 
into  molybdenum  tetrasulphide.  This  potassium  salt  forms  the  first 
case  of  an  acid  primary  tliio-salt;  it  may  be  reproduced  from  the  acid 
by  heating  it  with  potassium  hydrosulphide. 

In  conclusion,  brief  mention  is  made  of  sulphur-derivatives  of 
vauadic  and  manganic  acids.  V.  H.  V. 


Mineralogical   Chemistry. 


Presence  of  the  Diamond  in  an  Indian  Pegmatite.  By 
CllAii  1;  (Aim.  ('him.  I'hijs.  [G],  2,  2Si — 28-i). — AftiT  noticing  the 
\arious  theories  as  to  the  origin  and  formation  of  the  diamond,  the 
author  announces  that  he  has  found  dianumds  in  situ  in  a  pegmatite, 
in  Nizam,  in  the  Presidency  of  Madras.  The  results  of  his  observa- 
t  ons  show  that  tlm  pegmatite  contains  epidote  to  a  large  amount,  and 
alwj  oligoclase  and  microdine,  and  it  secsms  more  than  proliable  that 
it  is  this  rock  which    has   furni.shed  the  diamonds  contained  iu  the 
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various  deposits  worked  in  Hindostan.  There  appears  to  be  more 
than  one  mode  of  formation  of  the  diamond,  as  it  would  be  rery 
difficult  to  show  any  analogy  between  the  pegmatite  and  either  the 
magfnesian  mud  of  the  South  African  diamond  beds,  or  the  rock 
which  has  given  rise  to  the  latter  by  its  disintegration,  as  it  contains 
no  granitic  fragments. 

As  the  diamond  has  been  found  in  a  rock  as  ancient  as  pegmatite, 
it  may  be  found  in  all  the  products  of  the  erosion  or  disintegration  of 
pegmatite ;  that  is  to  say,  in  the  quartzites  with  or  without  mica,  in 
the  clays,  in  pudding-stones,  &c.  Moreover,  the  presence  of  the 
diamond  in  itacolumites  and  other  secondary  rocks,  accompanied  by 
crystallised  quartz,  apatite,  rutile,  oligist,  &c.,  is  no  evidence  that  it 
has  been  foi'med  in  the  sedimentary  deposits.  C.  E.  G. 

Origin  and  Distribution  of  Phosphorus  in  Coal  and  Cannel 
Coal.  By  A.  Carnot  (Compt.  rend.,  99,  154 — 156). — -The  presence 
of  phosphorus  in  coal  ash  has  already  been  observed  by  several 
chemists.  The  author  has  determined  the  amount  of  this  element  in 
various  fossil  plants,  and  in  different  samples  of  coal,  with  the  follow- 
ing results  : — 

P  per  cent. 

r * ^ 

I.  II. 

Fossil  calamodendrom 0-00195                 00024-5 

„       cordaites 0-00082                   traces 

„       lepidodendron     traces                    traces 

„       psaronius  (fern) 0-00271                   0-00712 

Mineral  charcoal 0-00399 

Coal  from  Commentry 0-00163 

Ferrieres 0-01385 

Anthracite 0-01467 

Cannel  from  Commentry 0-04260                  0-03912 

Lancashire 0-02852 

Wigan 0-02246 

,,           Newcastle traces 

Glasgow 0-00572 

Virginia 0-02771 

Paraffin    shale    from    New    South 

Wales 0-01956 

Boghead  cannel  from  Autun   ....  traces 

„     Frioul 0-06275 

Microscopic  examination  shows  that  cannel  is  composed  of  decom- 
posed vegetable  fragments  of  very  various  character,  but  generally 
contains  a  large  number  of  spores  or  pollen  grains  very  irregularly 
distributed  (Renault).  The  two  specimens  which  were  almost  free 
from  phosphorus  were  found  to  be  equally  free  from  spores.  Analysis 
of  the  spores  and  pollen  of  the  modern  representatives  of  carboni- 
ferous plants  (Lastnea,  Polystichum,  Osmunda,  Lycopodium,  &c.) 
shows  that  these  parts  are  very  much  richer  in  phosphorus  than  the 
other  organs  of  the  plants.     It  follows  that  the  greater  part  of  the 
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phosphorus  present  in  coal  has  been  derived  from  the  spores  and  the 
pollen  of  the  plants  from  -which  it  has  been  formed. 

In  the  same  piece  of  coal,  there  are  frequently  alternate  brilliant 
and  dull  layers,  the  former  having  been  derived  from  the  -wood,  bark, 
and  roots,  the  latter  from  the  leaves  and  other  il^'hn's.  In  a  sample 
from  Cotnmentry  the  dull  layers  gave  10"5  per  cent,  of  ash,  and  con- 
tained U-QUSl-')  per  cent,  of  phosphorus  ;  the  bright  layers  contained 
38  per  cent,  of  ash  and  000320  of  phosphorus.  C.  H.  B. 

Deposit  of  Saltpetre  (Potassium  Nitrate)  at  Cochabamba, 
Bolivia.  By  S.vcc  (Conqd.  rend.,  99,  8-i— 85).— To  the  east  of 
Cochabamba,  near  the  village  of  Arane,  there  is  an  immense  saline 
deposit  of  the  composition  :  Potassium  nitrate,  60  7  ;  borax,  traces  of 
sodium  chloride  and  water,  307  ;  organic  matter,  86  =  100.  The 
soil  on  which  this  deposit  rests  is  brown  and  inodorous  when  drv,  but 
when  moistened  it  evolves  ammonium  carbonate  and  hydrosulpliide. 
It  has  the  composition  :— incombustible  residue,  74"2  ;  borax  and  salts, 
155;  organic  matter,  water,  and  ammonium  salts,  103  =  lOO.  The 
incombustible  residue  consists  of  very  fine  sand,  and  a  very  large  pro- 
portion of  calcium,  iron,  and  magnesium  phosphates.  The  saltpetre 
has  been  formed  by  the  oxidation  of  the  ammoniacal  salts  in  the  soil 
in  presence  of  potash  and  soda  derived  from  the  decomposition  of  the 
slates  on  which  the  soil  rests.  The  potassium  nitrate  has  reached  the 
surface  by  capillary  action,  whilst  the  more  soluble  sodium  nitrate 
has  been  washed  down  by  the  rains  to  the  drier  and  hotter  districts 
along  the  coast.  Fossil  bones  are  very  common  in  the  district,  and 
it  is  possible  that  this  deposit  at  Arane,  which  is  sufficient  to  supply 
saltpetre  to  the  whole  world,  is  the  product  of  the  decomposition  of  a 
gigantic  deposit  of  prehistoric  animals.  C.  H.  B. 

Pinnoite,  a  New  Borate  from  Stassfart.  By  H.  Staute  {Ber., 
17,  1.584 — 1.586). — Thus  mineral  differs  in  its  chemical  and  physical 
properties  from  the  borates  previously  found  at  Stassfart.  It  ha.s  a 
sulphur  or  straw-yellow  colour,  but  is  sometimes  green,  with  a  shade 
of  red  or  grey.  Hardness  is  3 — 4 ;  sp.  gr.  =  2'27.  Its  formula  is 
MgB20i,3H20.  When  heated,  it  decrepitates,  becomes  Avhite,  and 
melts  with  some  difficulty,  imparting  a  green  coloration  to  the  flame. 
Mineral  acids  dissolve  it  readily  on  heating.  When  boiled  with 
water,  an  alkaline  liquid  is  obtained,  from  which  a  fiocculent  precipi- 
tate separates,  but  redissolves  as  the  solution  cools.  A.  K.  M. 

Haydenite.  By  H.  N.  Morse  and  W.  S.  Bavlkv  {Amer.  Chom.  /., 
6,  24 — 2.5). — This  mineral  from  Baltimore  was  first  described  as 
an  independent  species  by  Cleavehiud,  and  confirmed  by  Levy's 
as.sertion  of  its  monosymmetnc  form.  J.  D.  Dana  and  Dcs  Cloi/.eau 
have,  however,  found  the  mineral  to  be  really  rhombohedral,  like 
chabazite;  but  the  only  two  published  analy.ses  by  B.  Silliman  and 
Delesse  do  not  agree  with  each  other,  or  with  Rammrlsberg's  formula 
for  chabazite.  The  author  has  analysed  an  appsirently  undeconi- 
posed  material,  with  the  result   that  its  comfiosition  agrees   with  the 

4  r  2 
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chabazite  formula,  and  haydenite  is,  therefore,  chemically  and  physi- 
cally identical  with  chabazite. 


Si02. 

AI0O3. 

Fe,03. 

CaO.     MgO.     BaO. 

e:,o. 

HoO. 

41) -29 

18-06 

0-79 

.5-13     0-86     1-46 

3-16 

21-31  = 

=  100-07 

49-19 

18-07 

0-88 

5-19     0-86     1-48 

2-84 

21-31  = 

=     9981 
H.  B. 

Avalite.  By  S.  M.  Losaxitsch  (Ber.,  17,  1774 — 1775). — Avalite  is 
the  name  the  author  pives  to  a  new  chromium  mineral  which  he  has 
obtained  from  the  neighbourhood  of  ]\Iount  Avala,  near  Belgrade. 
This  mineral  occurs  in  clay,  and  many  minerals  from  that  district,  in 
the  form  of  small  green  scales.  The  author  freed  it  fi-om  clay,  &c., 
by  levigation,  the  mineral  being  specifically  lighter  than  the  clay. 
This  mineral  is  not  attacTved  by  the  ordinary  acids,  but  is  easily 
decomposed  by  means  of  hydrofluoric  acid,  or  by  fusion  with  alkaline 
carbonates.     The  analyses  gave  the  following  results  : — 

I.  II.  III. 

SiOa 5613  55-59  61-52 

Cr,0, 14-59  10-39      9-82 

Al.Oa 14-37  16-60  14-14 

K.,0    3-54  3-69  251 

FeoOs 1-10  2-55  1-28 

MgO 0-43  1-74  1-20 

Chromite 1-68  1'80  3-43 

HoO  (hygroscopic).       2-39  1-39  0-73 

Loss  on  ignition  . .        5-38  5-42  4-48 


99-61  99-17  99-11 


The  author  considers  the  water,  chromite,  iron,  and  magnesium  to 
be  impurities.  The  green  colour  of  much  of  the  quarzite  occurring  in 
serpentine  from  the  district  of  Belgrade  is  due  to  the  presence  of 
avalite.  L.  T.  T. 

Origin  of  Phosphorites  and  Ferrugino-us  Clays  in  Limestone 
Districts.  By  Dieclafait  (Compt.  rend.,  99,  259 — 262). — From 
numerous  analyses  of  phosphorites  and  the  associated  rocks,  the 
author  concludes  that  the  calcium  phosphate  existing  in  the  caverns 
in  the  south-west  of  France  does  not  represent  one-tenth  of  that  which 
existed  in  the  limestone  which  has  been  removed  during  the  forma- 
tion of  the  caverns.  The  ferruginous  clays  which  accompany  and 
often  cover  the  phosphates  have  the  same  composition  as  the  residue 
obtained  when  the  rocks  forming  the  wall-s  of  the  cavern  are  treated 
with  a  dilute  oxidising  acid.  Substances  such  as  manganese,  nickel, 
cobalt,  zinc,  copper,  and  iodine,  which  exist  in  very  small  quantities 
in  the  ordinary  rocks  of  the  phosphatic  districts,  are  found  in  rela- 
tively high  proportion  in  the  phosphorite  and  the  clays  associated 
with  it.  It  is  possible,  therefore,  that  the  phosphorites  in  the  south- 
west of  France  Itave  been  extracted  from  the  surrounding  rocks  by 
chemical  reactions  in  the  wet  way.  C.  H.  B. 


MIXERALOGICAL  CHEMISTRY.  1273 

The  Granite  District  of  the  Black  Forest.  By  J.  H.  Kloos 
(Jahrb.  f.  Miit.,  l^y^,  1,  GG). — Tho  i)riiKM])al  rock  of  the  middle 
portion  of  the  Wieseu  Valley  is  a  coarsely  granular  biotite-granite, 
which  differs  from  the  ordinary  granite  of  the  Black  Forest  in  that 
niuscovite  is  always  absent.  In  this  granitic  mass,  other  crystalline 
rocks  are  frequently  met  with,  both  in  veins  and  in  irregular  masses. 
The  description  of  these  rocks  in  the  neighbourhood  of  the  Wiesen 
Valley,  forms  the  subject  of  this  piper,  special  attention  being  paid 
to  the  diorites  and  gabbro  of  Ehrsbei-g,  Waldmatt,  and  Kastel. 

This  granitic  district  of  the  southern  portion  of  the  Black  Forest 
presents  remarkable  examples  of  the  structural  and  physical  dif- 
ferences between  minerals  of  the  same  or  similar  composition  from 
the  older  and  more  recent  massive  ro<^ks,  and  also  of  the  alterations  and 
decompositions  to  which  these  minerals  have  been  subjected  after  they 
have  built  up  the  rocks.  The  structure  and  physical  jn-operties  of 
the  orthoclase,  the  principal  mineral  in  the  predominating  biotite- 
granite,  are  totally  different  from  those  of  the  potash  felspar  usually 
met  with  in  similar  districts  of  the  more  recent  crystalline  rocks.  A 
labradorite,  perfectly  and  uniformly  filled  with  a  powder  rich  in 
manganese,  like  that  presented  in  the  Ehrsberg  gabbro,  is  unknown 
in  more  recent  eruptive  rocks.  Diallage  and  the  green  radiated  horn- 
blende occur  in  this  district  in  a  form  totally  different  from  that 
usual  in  trachytes,  basalts,  and  other  more  recent  rocks.  The 
occurrence  of  the  quartz  proves  that  it  has  crystallised  out  under 
unusual  conditions,  or  that  subsequent  metamorphism  has,  to  a  great, 
extent,  taken  place.  An  excellent  example  of  the  subsequent  altera- 
tion of  a  mineral  by  the  action  of  water  is  presented  by  the  conversion 
of  labradorite  into  an  albite  and  zeolitic  mineral.  The  various  stages 
of  this  alteration  may  be  seen  both  in  the  granite  itself  and  in  the 
rock  masses  subordinate  to  it.  As  examples  may  be  mentioned  the 
alteration  of  the  plagioclase  from  the  granitic  and  dioritic  rocks  into 
mica-like  minerals,  tinally  resulting  in  perfect  pseudomorphs ;  and 
secondly,  the  alteration  of  the  biotite  of  the  finely  granular  granites 
into  mica,  which  occurs  to  a  small  extent  in  the  Ehrsberg  diurite,  and 
in  a  very  well-marked  manner  in  the  Kastel  gabbro;  the  alteration 
of  the  biotite  of  the  tinely  granular  granites  into  a  soft  scaly  unela.stic 
substance ;  the  alteration  of  olivine  into  serpentine  in  the  Ehrsberg 
picrite  ;  the  alteration  of  augite  or  hornblende  in  the  minettes  into  a 
new  fibrous  yellow  mineral,  the  exact  nature  of  which  has  not  yet 
been  determined  ;  and  the  alteration  of  the  pinite  and  other  con- 
stituents in  the  pinite-porphyry,  are  further  examples. 

B.   H.   B. 

Mica-diorites  and  Kersantites  of  Southern  Thuringia  and 
the  Frankenwald.  Hy  li.  Pi'jiii.maxn  (Jahrb.  j.  Miu.,  1-8 i,  JJellaj,-, 
07 — lOU). — The  vein  rocks,  rich  in  mica,  occurring  in  the  northern 
flank  of  the  Fichtelgebirge,  described  by  Giimbel  as  "  lamprophyry," 
are,  for  the  most  part,  kersantites;  mica-diorites  and  minettes  occur 
to  a  smaller  extent.  The  kersantites  are  porphyritic  rocks,  and  con- 
tain as  constituents  brown  magnesium  mica,  felspai-,  augite  partially 
replaced  by  hornblende,  quartz,  calcite,  titanite,  apatite,  magnetite, 
and  chromite.    The  magnesium  mica  was  always  found  to  be  oj^tically 
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biaxial.      It  probably  belongs  partly  to  anoraite,  and  partly  to  mer- 
oxene.     In  order  to  determine  the  chemical  nature  of  the  magnesium 


ing  results : — 

Clijr>^^,      gL 

»L.,g         K^Ll^ 

SiOj.          TiOo. 
38-72        0-75 

AI0O3. 
16-26 

MiiiOs. 
trace 

Fe.,03. 
7-40 

FeO. 

6-25 

CaO. 

1-86 

MgO. 

18-74 

KoO. 

8-89 

Na,0. 
trace 

F. 

trace 

H.O. 

2-60 

Total. 

100-47 

Sp.  gr. 

2-88 

The  felspar  is,  for  the  most  part,  triclinic  (oligoclase,  labradorite)  ; 
but  orthoclase  is  also  present.  The  rather  light  coloured  monoclinic 
augite  on  decomposing  hardly  ever  passes  into  uralite,  but  into 
chloritic  products.  The  presence  of  chromite  crystals  is  worthy  of 
note.  The  calcite  is  always  of  a  secondary  nature.  The  same  is,  to  a 
certain  extent,  true  of  the  quartz,  if  the  porphyritic  crystals  are  not 
taken  into  account. 

The  mica  diorites  are  sometimes  rich  in  augite  and  hornblende,  as, 
for  example,  in  the  rock  from  Marlesreuth ;  at  other  times  these 
bisilioates  are  entirely  wanting,  as  is  the  case  in  the  rock  from 
Kodelschutz. 

Contact  alterations  of  the  kersantite  were  observed,  both  in  the 
rock  itself  and  in  the  limestones  and  slates,  but  they  are  of  slight 
importance.  The  kersantites  do  not  essentially  differ  in  structure  and 
mineralogical  composition  from  those  known  in  other  districts.  Tlie 
term  "  lamprophyre  "  is  consequently  incorrect  from  a  petrographical 
point  of  view,  more  especially  as  it  was  used  as  a  collective  name  for 
rocks  of  different  classes.  B.  H.  B. 

Composition  of  the  Water  of  the  Ne-w  Mineral  Springs  at 
Freyersbach.     By  K.  Biknbaum  (Ber.,  17,  1614 — 1615). — The  com- 

Parts  per  10,000. 


Ferrous  bicarbonate  . . 
Calcium  bicarbonate  . . 
Magnesium  bicarbonate 
Tricalciimi  phosphate. . 

Calcium  sulpliate 

Potassium  sulphate. .  . . 

Sodium  sulphate 

Sodium  bicarbonate. .  . . 
Magnesium  chloride    . . 

Lithium  cliloride 

Silicic  acid    

Carbonic  anhydride. .  . . 
Nitrogen    

Total 


Alfred's 
spring. 


•4410 
•3995 
•0778 
0500 
•0843 
•3369 
■2008 
■0206 
•2426 
•0917 
•9308 
•7847 
•0130 


40^1737 


Friedrich's 
spring. 


•5875 
•2750 
•4949 
•0075 
•1465 
•3962 
•9940 
•3499 
•1967 
•1300 
•0841 
•7149 
•5525 


54  -9297 


Lithion's 
spring. 


0  ^3040 

15  2425 
4  6233 
traces 
0^1197 
2  7954 
6  ^5662 
2^1930 

0  •2869 
0^1754 

1  0236 

16  •6063 
0^0161 


49  9524 
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position  of  this  water  is  similar  to  that  of  the  mineral  water  examined 
by  Bunsen  {Zfit.  Anal.  Chem.,  1871, 10,  ."391),  but  dillers  from  the  latter 
in  the  proportion  of  the  constituents,  and  in  containing-  a  considerable 
amount  of  lithium  salts,  as  shown  in  the  table,  p.  127-i. 


Gaseous  Constituents. 


Nu7nher  of  Cubic  Centimeters  in  10,000  grams 
Watrr. 


Alfred's 
sjiring. 

Friedrich's 
spring. 

Lithion's 
spring. 

Total  carbonic  unhydride    

Loosclj  comljined    do 

Total  combined         do 

Free  carbonic  anhydride 

13,434-9 
2,447  -2 

4,894  -4 

8,540  -5 

10-3 

17,219-5 
3,591-0 
7,188-0 

10,031  -5 
1,235  -9 

15,546  -2 

3,548-3 

7,096  -6 

8,149-6 

12  -8 

Temp,  of   water  (that  of  the  air 

beini,'  10-4") 
Sp.  irr.  at  12' 

11-7° 
1  -0025 

11-0° 
1  -0035 

11-5^ 
1  -0025 

A.    K.    iM. 

Organic    Chemistry. 


Properties  of  Liquid  Methane  and  its  Use  as  a  Refrigerator. 
By  S.  Wkoblewski  {Cumpf.  roul.,  99,  13G — 137).  —  The  methane 
employed  was  obtained  by  heating  sodium  acetate  with  soda-lime, 
and  was  liquefied  by  means  of  liquid  ethylene.  Its  critical  tem- 
perature is  —73-5°  and  the  critical  pressure  56-8  atmos.  The  fol- 
lowing table  shows  the  relation  between  the  boiling  point  and  the 
pressux-e  : — 

Atmos.  Boiling  point. 

56-8  -    73-5'' 

52-5  -    75-9 

24-9  -    982 

16-4  -  113-4 

G-7  -  130-9 

At  atmospheric  pressure,  methane  does  not  solidify,  but  boils 
between  —165  and  — 160",  and  thus  gives  a  temperature  intermediate 
between  those  obtained  with  liquid  oxygen  and  liquid  ethylene  re- 
spectively. C.  H.  B. 

Behaviour  of  Ethylidene  Chloride  with  Ethylamine  and 
Amylamine.  iiy  A.  W.  Hokmaxn  (IJer.,  17,  l'JU7— l9Ub).— Wlieu 
ctliylidene  chloride  is  heated  with  ethylamine,  collidine  and  ethyl 
chloride  are  formed,  together  with  small  quantities  of  ammonia  and 
trietbylamiue  : — 


1276  ABSTRACTS  OF  CHEMICAL  PAPERS. 

I.  4C,H^Cl2  +  7Ts^H.Et  =  C,HnTir,HCl  +  6NH2Et,HCl  +  EtCl. 
II.  3(NHoEt,HCl)  =  2NH,Ci  +  NEtsHCl. 

Amylamine  yields  collidiae,  diamylamine,  triamylamine,  and 
ammonium  chloride. 

Acetamide  also  yields  collidine,  together  with  acetic  chloride. 

L.  T.  T. 

•  Action  of  Chlorine  on  Isobutylene.  By  Ch^choukoff  (Bull. 
Soc.  Chim.,  41,  253—254). — The  action  of  chlorine  on  isobutylene 
does  not  give  rise  to  a  chloride  of  that  hydrocarbon,  but  to  two  iso- 
meric chlorisobutylenes.  The  first,  isocrotyl  chloride,  CMe-iiCHCl, 
forms  isobutaldehyde  when  the  aqueous  solution  is  heated ;  and  when 
warmed  Avith  sodium  ethylate,  it  yields  ethyl  isocrvtyl  ether.  The 
second  chlorisobutylene  distils  at  72 — 78°,  and  is  insoluble  in  water. 
On  heating  it  with  a  solution  of  potassium  carbonate,  it  yields  an 
alcohol  boiling  at  111 — 115°.  This  combines  with  bromine,  forms  a 
crystalline  alcoholate,  and  evolves  hydrogen  chloride  when  treated  with 
phosphorus  pentachloride.  The  corresponding  ethereal  acetate  boils 
at  119 — 121°.  The  constitution  of  this  chlorisobutylene  is  probably 
CH,:CMe.CH.Cl,  and  that  of  the  alcohol  CHjiCMe.CHj.OH. 

W.  R.  D. 

Caucasian  Petroleum.  By  Mabkownikoff  and  Oglobine  (Bull. 
Soc.  Chim.,  41,  258). — Hydrocarbons  of  the  C,iH2«  series,  called  by 
the  authors  nnphthenes,  constitute  the  principal  part  of  Caucasian 
petroleum.  The  members  of  this  group  of  hydrocarbons  do  not  form 
nitro-derivatives,  and  resemble  the  paralfins  in  not  yielding  additive 
compounds,  and  also  in  the  formation  of  alcohols  from  the  chlorinated 
derivatives.  Certain  of  the  chlorinated  derivatives  are  convertible, 
bv  abstraction  of  hydrogen  chloride,  into  hydrocarbons  of  the  C„H2«_2 
sei'ies,  which  behave  like  unsaturated  compounds,  and  may  be  termed 
iiaphthylenes.*  When  oxidised,  the  naphthenes  form  oxidation-pro- 
ducts or  are  converted  into  higher  isologues,  and  thus  possess  all  the 
characters  of  closed-chain  hydrocarbons.  The  portion  of  Caucasian 
petroleum  having  a  higher  boiling  point,  probably  contains  hydro- 
carbons of  the  C»H2„_2  and  C„H2,j_4  series,  whilst  10  per  cent,  of  the 
petroleum  consists  of  benzenoid  hydrocarbons  belonging  to  known 
series,  and  also  to  a  series  of  hydrocarbons  isomeric  with  styrolene 
and  its  isologues.  These  compounds  furnish  brominated  derivatives, 
but  no  additive  compounds.  Their  benzenoid  character  is  exhibited 
in  the  formation  of  nitro-  and  sulpho-derivatives.  The  petroleum  also 
contains  acid  and  neutral  compounds  containing  oxygen. 

TT.  E.  D. 

Preparation  of  Cyanides  and  Ferrocyanides  from  Trimethyl- 
amine.  By  E.  Willm  (Bull.  Soc.  Chim.,  41,  449— 451).— This 
paper  describes  the  commercial  application  of  the  decomposition  of 
trimethylamine  at  a  red  heat  by  which  the  whole  of  the  nitrogen  is 
obtained  as  hydrocyanic  acid  and  ammonium  cyanide,  together  with 

*  It  would  be  better,  perhaps,  to  call  these  hydrocarbons  naphtbines  (analogous 
to  etbine),  seeing  that  the  term  naphtliyl  has  long  been  used  to  signify  the  hypo- 
thetical radical  CjoHy.— C.  E.  G. 
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gaseous  hydrocarbons.  Tlie  vapour  of  trimetliylamine  is  passed  into 
a  retort  heated  to  bright  redness,  and  the  products  ai'e  passed  tirst 
into  sulphuric  acid,  wliere  the  ammonium  cyanide  is  converted  into 
hydrocyanic  acid ;  and  secondly  into  a  solution  of  soda,  potash,  or 
calcium  hydroxide,  where  the  acid  is  converted  into  the  corresponding 
cyanide.  In  this  way,  concentrated  solutions  of  the  cyanides  are 
obtained,  while  the  gaseous  hydrocarbons,  free  from  ammonia  and 
hydrogen  cyanide,  pass  on  and  are  collected  for  use  in  lighting  the 
works.  From  the  solution  of  alkaline  cyanide,  the  corresponding 
ferrocyanide  is  obtained  by  adding  ferrous  oxide,  freshly  precipitated 
from  a  solution  of  ferrous  chloride  by  milk  of  lime,  and  this  liquid 
after  filtering  yields,  without  further  concentration,  crystals  of  ferro- 
cyanide, which  are  as  pure  as  those  obtained  after  the  third  crys- 
tallisation by  the  older  method.  The  process  appears  to  have  an 
important  bearing  on  the  economical  utilisation  of  the  residues  from 
molasses.  W.  H.  D. 

Constitution  of  some  Simple  Cyanogen-compounds.  By 
G.  Calmki.s  {Co)))i>t.  rotil,  99,  2o'J — •_'il). — When  tinely  powdered 
mercuric  cyanide  is  heated  with  an  equal  weight  of  methyl  iodide  in 
sealed  tubes  at  110",  the  products  are  mercuric  iodide,  methylcar- 
bamine,  and  a  tarry  substance  formed  by  the  polymerisation  of  the 
carbamine  at  the  moment  of  its  formation.  Zinc  cyanide  must  be 
boiled  for  at  least  two  days  with  ethyl  iodide  (in  a  flask  with  an  in- 
verted condenser),  in  order  to  obtain  an  appreciable  quantity  of 
ethylcarbamine.  The  failure  of  this  reaction  with  certain  cyanides 
is  due  to  the  fact  that  the  conversion  of  these  cyanides  into  iodides 
requires  a  temperature  at  which  the  cai-bamine  is  decomposed. 

When  an  ethereal  solution  of  zinc-ethyl  is  mixed  with  an  ethereal 
solution  of  cyanogen  iodide,  zinc  cyanide  is  precipitated  and  ethyl 
iodide  is  formed.  The  addition  of  an  ethereal  solution  of  cyanogen 
iodide  to  dry  zinc  methyl  iodide,  however,  produces  a  considerable 
development  of  heat,  and  zinc  iodide,  zinc  cyanide,  methyl  iodide,  and 
methylcarbamine  are  formed.  When  an  ethereal  solution  of  mer- 
curic methide  is  heated  with  an  equivalent  quantity  of  cyanogen 
iodide  in  a  sealed  tube  at  .50°,  mercuric  cyanide  is  formed ;  but  if  the 
temperature  is  raised  to  100°,  the  inverse  reaction  takes  place  and 
ethylcarbamine  is  produced.  The  action  of  cyanoyen  iodide  in 
ethereal  solution  on  metallic  zinc  yields  zinc  cyanide  and  free  iodine, 
the  latter  slowly  combining  with  the  excess  of  zinc.  It  is  evident 
that  in  thei?o  reactions  the  metallic  cyanide  is  formed  in  preference 
to  the  iodide,  but  this  fact  does  not  determine  the  constitution  of 
cyanogen  iodide,  for  a  metallic  cyanide  is  always  an  iiitermodiate 
product  of  the  action  of  this  substance  on  oi-gaiio-nietallic  radicles. 
When,  however,  an  ethereal  solution  of  alumiiiiuru-ethyl  is  mixed 
with  a  similar  solution  of  cyanogen  iodide,  aluminium  iodide  and 
acetonitrile  are  j)roduced,  but  no  trace  of  ethylcarhaniine  is  foi-med. 
It  follows  that  the  constitution  of  cyanogen  iodide  is  represented  by 
the  formula  N^C  — 1,  and  is  strictly  analogous  to  the  constitution  of 
the  chloride  and  bromide. 

These   reactions    confirm    the    existence   of    two    distinct    groups, 
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cyanides   and  isocjanides,  amongst  the  most  simple   compounds   of 
ejanogeu.  C.  H.  B. 

Ethereal  Salts  of  Cyanuric  Acid.  By  Ponomareff  {Bull.  Soc. 
Chim.,  41,  315). — The  ethereal  salts  of  cyanuric  acid  were  obtained 
by  the  action  of  sodium  methoxide  and  ethoxide  on  cyanogen  iodide 
or  bromide,  or  on  tlie  polymerides  of  the  latter.  These  compounds 
combine  with  mercuric  chloride,  and  when  ethyl  cyanurate  is  heated 
at  180 — 200*^,  it  is  converted  into  ethyl  isocyanurate.  Heated  to  a 
moderate  extent  with  bai'yta- water,  barium  diethyl  isocyanurate  is 
formed ;  the  corresponding  acid  is  isomeric  with  that  obtained  by 
Limpi'icht.  Tlie  ethereal  salt  can  be  reformed  by  heating  the  lead 
salt  of  the  acid  with  ethyl  iodide.  The  acid  obtained  by  decomposing 
the  ethereal  salts  of  cyanuric  acid  with  potash  is  identical  with  that 
derived  from  carbamide.  The  same  ethereal  salts  can  be  obtained  by 
heating  the  silver  salt  of  cyanuric  acid  with  ethyl  or  methyl  iodide, 
but  there  are  also  produced  the  corresponding  salts  of  isocyannric 
acid.  When  monopotassium  and  dipotas.sium  cyanurates  are  treated 
in  a  similar  maimer  at  18U",  the  first  salt  gives  rise  to  the  diethyl- 
derivative,  and  the  second  salt  to  the  triethyl-derivative  of  cyanic 
acid.  The  author  concludes  that  the  salts  of  the  formula  (C0NEt)3 
are  more  stable  than  those  of  the  formula  (CN0Et)3. 

W.  R.  D. 

Specific  Volumes   of  Normal   Fatty  Acids    and  Alcohols. 

By  A.  Zander  {Annalen,  224,  56 — 95). — The  author  has  determined 
the  sp.  gr.  and  specific  volume  of  the  following  compounds  : — 


Boiling 
point. 


Sp.  gr. 
at  0°. 


Sp.  gr.  at 

the  boiling 

point. 


Spec.  vol. 


Acids. 


Formic 

Acetic    

Propionic 

Normal  butyric 

Iso  ,, 

Normal  valeric.  ■ 
„       caproic 
,,       lieptoic 
,,       octoic  ., 


Alcohols. 


Methyl 
Normal 


propyl, 
butyl  . 
amyl  . 
bexyl  . 
lieptyl 
octvl    . 


100-8 

1- 

118  1 

1- 

141-8 

1- 

162-4 

0- 

154-1 

0- 

185-4 

0- 

204-7 

0- 

223-2 

0- 

2a6-5 

0- 

66-2 
97-4 
117-5 
137-8 
157-3 
175-8 
195-5 


-2415 

-0701 
-0133 
1-9746 
1-9651 
-9562 
I  -9446 
1-9313 
I  -9270 


8111 

8177 
8233 
8282 
8312 
8342 
8375 


1-1175 

0  -9372 
0  -8589 
0  -8099 
0-8054 
0-7828 
0-7589 
0-7429 
0-7264 


0-7483 
0  -7369 
0-7247 
0-7117 
0-6958 
0  -6876 
0  -6807 


41 
63 
86 
108 
108 
130 
152 
174 
197 


42 
81 
101 
123 
146 
168 
190 
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The  antho]-  has  also  determined  the  rate  of  expansion  of  these 
liquids.  The  following  table  shows  the  volume  they  occupy  at  dif- 
ferent temperatures,  the  volume  at  0°  being  taken  as  unity  : — 


Alcohols. 


Normal  propjl 
Iso  ,, 

Normal  butyl . . 

„       aiiiyl  . . 

„        hi'syl. . 

„        heptyl 

oetvi.. 


10°. 

20°. 

1  0082 

1 -0174 

1  -0108 

1-0218 

1  -0087 

1  -0179 

1 -0H91 

1-0183 

1  -0087 

1-0177 

1   0083 

1  -0167 

1  -0080 

1  -0162 

30'. 


1  -0273 
1 -0332 
1  0277 
1  0276 
1 -0270 
1 -025 1 
1  -0247 


50°. 


I  -0494 
1  0577 
1  0489 
1-0470 
1  -0469 
1  -0435 
1  -0427 


80°. 


1  -0865 
1-1001 
1  -OS  17 
1  -0796 
1  -080 1 
1  -0736 
1 -0729 


130° 


1-1502 
1-1488 
1-1362 
1-1320 


150°. 


1 -1816 
1-1671 
1-1594 


Aciils. 

10°. 

20°. 

50°. 

100°. 

150. 

200°. 

rorniit-     

1  -0097 
1-0106 
1  •010(i 
1-0104 
1-0110 
1  -0098 
1  0095 
1  -0087 
1  -0092 

1  -0196 
1-0213 
1-0214 
1  -0210 
1-0205 
1  -0198 
1  0192 
1  -0176 
1 -0185 

1  0509 
1  -0542 
1  -0559 
1  -0540 
1  05 14 
1 -0507 
1-0493 
1  0459 
1  -0469 

1-1100 
1-1159 
1  1199 
1-1149 
1-1184 
1-1068 
1-1039 
1 -0984 
1 -0974 

1-1853 
1-1895 
1  -1705 
1-1660 
1  -1570 
1  -1542 

At-etic 

Propionic     



Normal  butyric 

— 

Normal  ruleric    

,,        caproic 

„        beptoic 

,,        octoic     

1  -2375 
1  -2216 
1  2204 

w.  c.  w. 

Action  of  Aluminium  Chloride  on  a  Mixture  of  Alcohols 
of  the  Paraffin  Series  -with  Ethyl  Chlorocarbonate.  liy  B. 
Pawi.kwski  (/>'/-.,  17,  lti06 — l(J07j. — The  authui-  iiiids  this  r(>action  is 
similar  to  that  recently  described  by  him  in  which  ethyl  phcnylcar- 
bonate  is  produced  (this  vol.,  p.  10u5).  Aluminium  chloride,  in  con- 
siderable excess,  is  added  gradually  to  a  mixture  of  propyl  alcohol 
with  ethyl  chlorocarbonate,  and  the  whole  allowed  to  remain  for 
several  hours ;  the  mass  is  then  warmed,  when  a  violent  action  sets  in 
accompanied  by  an  abundant  evolution  of  hydrochloric  acid.  The 
product  is  treated  with  water  and  a  10  per  cent,  solution  of  hydro- 
(-hloric  ac-id,  then  dried  and  fractioned.  The  ethylic  propylcarbonate, 
PrO.COOEt,  obtained- boils  at  145-6°  (corr.)  ;  its  sp.  gr.  is  0-9532  at 
20'.  A.  K.  M. 


Purification  of  Methyl  Alcohol.  By  J.  Regnauld  and  Vilm:jka\ 
(C'mnpt.  r>')i(l.,  99,  >-^'2 — Slj. — Methyl  alcohol  prejjaretl  from  methyl 
(txalate  almost  always  contains  small  fjuantities  of  some  substance, 
possibly  either  acetone  or  ethyl  alcohol,  which  yields  iodofoini  when 
treated  with  iodine.  To  obtain  perfectly  pure  methyl  alcohol,  the 
alcohol  {)repared  from  the  oxalate  is  mixed  with  lO  per  cent,  of 
iodine,  and  sodium  hydroxide  added  gi-ailually  until  the  reaction  is 
distinctly  alkaline.     The  lif^uid  is  then  carefully  distilled.     In  this 
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process  the  foreign  organic  substances  are  converted  into  iodoform, 
and  the  latter  is  decomposed  by  the  alkali  into  an  iodide  and  a 
formate. 

The  peculiar  saffron-like  odour  observed  when  iodine  is  mixed  with 
an  aqueous  solution  of  potash  or  soda  was  obtained  by  the  authors 
with  iodine  liberated  by  the  action  of  chlorine  on  a  solution  of  fused 
potassium  iodide  in  water  distilled  with  potassium  permanganate, 
and  recently  fused  sodium  hydroxide.  The  glass  vessels  containing 
these  substances  had  previously  been  strongly  heated,  and  were 
exposed  to  the  air  as  little  as  possible.  It  is  evident  therefore  that  if 
the  odour  is  due  to  iodoform  formed  from  traces  of  organic  matter, 
the  quantity  of  iodoform  must  be  infinitesimal.  C.  H.  B. 

Action  of  Zinc  Propyl  on  Acetic  Chloride.  By  Markowxikoff 
(Bull.  Soc.  Chim.,  41,  259 — 260).  From  analogy,  it  was  expected 
that  the  reaction  of  zinc  propjd  with  acetic  chloi-ide  would  give  the 
tertiary  alcohol,  methyl  dipropijl  carbmol,  but  it  is  found  to  yield  the 
secondary  alcohol,  metliyl  propyl  carbinol,  and  propylene.  This  is 
explained  by  the  action  of  water  on  the  unstable  compound 
CMePro.ZnOPr,  thus  :— 

CMe(C3H7)2.ZnOC;,H7  -f  2H.,0  =  CaHs  +  Zn(OH)o  + 
CHMe(aH0.OH.* 

W.  R.  D. 

Cetyl  Alcohol  and  Cetylacetic  Acid.  By  F.  Krafft  (Ber.,  17, 
1627 — 1631).  In  a  previous  paper  (Abstr.,  1888,  1075)  the  author 
described  the  preparation  of  hexadecyl  alcohol  by  the  reduction  of 
palmitaldehyde,  and  proved  its  identity  vvith  the  chief  constituent  of 
'•cetyl  alcohol"  from  spermaceti.  Commercial  cetyl  alcohol  (m.  p. 
45 — i7"5°)  contains  also  octodecyl  alcohol,  CisHssO,  and  probably  some 
lower  homologues.  The  hexadecyl  alcohol  and  octodecyl  alcohol  may 
be  separated  by  converting  the  mixture  into  the  acetic  ethers  and 
fractiouing.  The  purified  octodecyl  alcohol  crystallises  in  white 
scales,  melts  at  5-9°,  and  boils  at  21t/  (15  m.m.),  agreeing  with  the 
alcohol  obtained  from  stearaldehyde  {lac.  cif.).  To  obtain  cetylacetic 
acid,  cetylmalonic  acid  is  first  prepared  by  the  action  of  sodium  ethyl- 
ate  on  ethyl  malonate  and  cetyl  iodide.  Cetylmalonic  acid,  C19H36O4, 
melts  at  120 — 121°,  and  begins  to  decompose  at  about  this  temperature, 
whilst  at  150 — 180°  it  rapidly  breaks  up  into  carbonic  anhydride  and 
cetylacetic  acid,  CisHs^Oo.  After  purification  this  melts  at  69-2  , 
crystallises  in  large  nacreous  plates,  and  is  identical  with  ordinary 
(normal)  stearic  acid.  Gruthzeit  states  that  the  two  are  isomeric 
(Abstr.,  1881,  408).  A.  K.  M. 

Chemical  Composition  of  Carnauba  Wax.  By  H.  Sturcke 
(Annalen,  223,  283 — ol4j. — Carnauba  wax  is  obtained  from  Copernica 
cerifera,  a  Brazilian  palm.  It  has  been  investigated  by  Berard  {Bull. 
Soc.  Chim.  [1],  9,  41),  Story-Maskelyne  (this  Journal,  1869,  87),  and 

*  This  equation  is  obviously  incorrect.  Arguing  from  Butlerow's  results,  the 
reaction  should  probably  be  represented,  CMe(C3H7).,.ZnOC3H;  +  2H;0  =  CsHg 
+  C3H8  +  Zn(OH),  +  0HMe(C3H;).OH.— W.  E.  D. 
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Piverlinsr,  who  all  find  it  to  consist  mainly  of  myristyl  ccrotate.  In 
the  alcoholic  extract  of  the  wax,  Berarcl  found  free  cerotic  acid; 
Story-Maskelyne,  on  the  contrary,  found  free  niyricyl  alcohol,  whilst 
Piverling  found  the  substance  soluble  in  boilin<^  alcohol  to  be  dis- 
tinguished from  myricyl  alcohol  by  its  melting  point  and  elementary 
composition. 

Carnuuba  wax  forms  a  hard,  brittle,  amorphous,  straw-yellow  mass, 
melting  at  83 — 83"5°.  In  confirmation  of  Story-Maskelyne's  state- 
ment, myricyl  alcohol  dissolves  out  on  boiling  with  alcohol;  it  is 
accom])anied  by  a  small  quantity  of  myricyl  coi-otate,  which  is  soluble 
in  boiling  alcohol  to  the  extent  of  about  082  gram  pci-  litre.  The 
wax  was  saponified  by  boiling  it  with  alcoholic  soda.  The  non-acid 
constituents  were  separated  by  fi-actional  solution  in  and  crystallisa- 
tion from  light  petroleum  and  subsequently  fi-om  alcohol.  There  were 
thus  obtained:  1.  A  crystalline  hydrocarbon  of  paraffin-like  nature, 
melting  at  59 — 59-5°,  and  resolidifying  at  58"7;  2.  A  crystalline 
alcolu>l  of  the  formula  Cs-HsrO,  melting  at  76°  ;  on  heating  this  with 
soda-lime,  &c.,  it  is  converted  into  an  acid  melting  at  78'1 — 7S'4!° ; 
3.  Myricyl  alcohol,  CsoH^O,  free  and  in  combination  (as  myricyl 
cerotate),  forming  about  45  per  cent,  of  the  wax  employed.  It  crystal- 
lises in  lustrous  white  tables,  melts  at  85'5 — 85" 7°,  resolidifies  at  85'3°, 
is  sparingly  soluble  in  the  cold,  but  readily  in  hot  alcohol,  ether, 
benzene,  light  petroleum,  and  chloroform.  By  heating  it  with  soda- 
lime,  it  is  converted  into  7iielissic  acid;  the  formula  C:),iHeo02  for  this 
acid  is  confirmed  by  fresh  analyses  of  the  acid,  and  of  its  lead  and  silver 
salts.  It  crystallises  in  lustrous  white  plates  or  needles,  melts  at 
89*9 — 90'2"',  resolidifies  at  89*2°,  is  readily  soluble  in  hot  alcohol,  light 
petroleum,  chloroform,  and  cai-bon  bisulphide,  sparingly  in  boiling 
ether.  The  lead  salt  melts  at  118 — 119°,  and  resolidifies  at  117-5",  it 
is  sparingly  soluble  in  boiling  toluene  and  glacial  acetic  acid,  in- 
solul)le  in  alcohol  and  ether;  4.  A  dihydric  alcohol  of  the  formula 
C23H46(CH2.0H)2.  It  forms  a  pure  white  microcrystalline  powder  or 
fine  needles,  melts  at  103'5  — 1(33'8°,  resolidifies  at  102"5°,  is  sparingly 
soluble  in  light  petroleum,  more  readily  in  a  mixture  of  benzene  and 
ether.  By  heating  it  with  soda-lime,  &c.,  it  is  converted  into  a 
bihasic  arid,  which  forms  white  crystalline  flocks,  melts  at  102'5°,  and 
resolidifies  at  lUO'2" ;  it  is  soluble  in  boiling  alcohol,  benzene,  and  a 
mixture  ot  ether  and  light  petroleum.  The  lead  salt,  Cv,H<6(C00)jPb, 
is  insoluble  in  boiling  ether,  alcohol,  and  benzene,  scarcely  soluble  in 
boiling  toluene,  readily  in  boiling  glacial  acetic  acid.  It  is  decom- 
posed when  heated  to  125°. 

The  separation  of  the  acids  obtained  by  the  saponification  proved 
exceedingly  troublesome,  and  was  effected  by  a  combined  pi-ocess  of 
fractional  .solution  in  light  petroleum,  and  fractional  precipitation 
with  magnesium  acetate.  The  products  obtaiiu;d  were:  1.  An  acid 
of  tlie  formula  C^Hjt.COOH,  isomeric  with  lignoceric  acid,  and 
occurring  only  in  siniill  quantity.  It  forms  a  fine  crystalline  powder, 
melts  at  725°,  resolidifies  at  718°,  is  readily  soluble  in  boiling  alcohol, 
ether,  light  petroleum,  and  benzene.  The  lead  salt,  (Cj5H4902)vPb, 
melts  at  110—111°,  and  resolidifies  at  108— lU9°;  2.  The  main  acid 
constituent  is  either  identical  or  isomeric  with  cerotic  acid,  CjtIImO. 
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It  agrees  with  cerotic  acid  from  bees- wax  in  all  its  properties,  except 
that  after  fusion  the  resolidified  acid  exhibits  no  trace  of  crystalline 
structure ;   3.  A  substance  of  lactone-like  nature  presumably  of  the 

formula  Cigllas-c^  rC)^^'     ^^  forms  a  white  crystalline  powder,  melts 

at  103"5°,  is  sparingly  soluble  in  boiling  90  per  cent,  alcohol,  some- 
what more  soluble  in  absolute  alcohol,  benzene,  and  toluene,  readily 
in  boiling  isobutyl  alcohol.  When  heated  with  soda-lime,  &c.,  it 
yields  a  bibasic  acid,  melting  at  89'5 — 90°,  whose  lead  salt  on  analysis 
gave  numbers  agreeing  with  the  formula  Ci9H33(COO)oPb. 

A.  J.  G. 
Action  of  Sulphur  on  Sodium  Mercaptide.  By  H.  Bottger 
(Aunaleu,  223,  346— 348).— Sulphur  when  heated  at  100°  with 
sodium  mercaptide  in  presence  of  absolute  alcohol  yields  ethyl 
bisulphide  and  sodium  polysulphides.  Experiments  were  made  to 
find  a  readier  method  of  preparing  sodium  mercaptide ;  by  the  action 
of  ethyl  sulphide  on  sodium  sulphide  ;  of  mercaptan  on  sodium 
hydrosulphide ;  of  ethyl  sulphide  on  sodium  hydrosulphide ;  and  of 
sodium  sulphide  on  mercaptan,  but  in  each  case  with  negative 
results.  A.  J.  G. 

Ethyl  Sulphides.  By  H.  Bottger  (Annalm,  223,  348—354). 
According  to  Miiller  (this  Journal,  1871,  904),  sulphur  does  not  act  on 
ethyl  sulphide  even  on  heating  the  mixture  for  four  day.«i  at  150". 
The  author  finds  that  by  heating  the  mixture  for  24  hours  at  180°, 
the  monosulphide  is  in  part  converted  into  di-,  tri-,  tetra-,  and  pro- 
bably also  peuta-sulphide. 

Sulphur  chloride  acts  violently  on  ethyl  sulphide,  hydrochloric 
acid  being  evolved,  carbon  separating,  and  ethyl  polysulphides  being 
formed. 

Sulphurous  dichloride  when  mixed  with  ethyl  sulphide,  and  gently 
heated,  reacts  with  it  to  form  hydrochloric  acid,  sulphurous  anhydride, 
carbon,  and  ethyl  polysulphides.  Sulphuric  dichloride  reacts  in  a 
similar  manner. 

By  the  action  of  sulphuric  hydroxychloride  on  ethyl  sulphide,  there 
are  formed  sulphuric  acid,  sulphurous  anhydride,  hydi'ochloric  acid, 
and  water,  whilst  carbon  separates.  A.  J.  Gr. 

A  New  Ethylic  Phosphate.  By  A,  Geuther  {Annalen, 
224,  274 — 282). — An  ethylic  phosphate  of  the  composition 
(EtO)3H.PO.P(OEt)4,  is  obtained  when  phosphorous  trichloride  acts 
on  an  excess  of  sodium  ethylate  (which  has  been  dried  at  180°  in  an 
atmosphere  of  hydrogen)  in  the  presence  of  absolute  ether.  Alcohol, 
ethylene,  and  ethyl  phosphine,  are  also  formed  during  the  reaction. 
The  new  phosphate  is  a  colourless  liquid  lighter  than  water.  It  boils 
between  150°  and  160°,  with  gradual  decomposition  into  alcohol  and 
ethyl  phosphite  and  phosphate.  W.  C.  W. 

Dichlorovinyl  Methyl  Ether.  By  A.  Denaro  {Gazzeita,  14, 
117 — 12'J). — The  four  known  vinyl  ethers  are,  vinyl  ethyl  ether, 
C2H3.0Et ;  monochlorovinyl  ethyl  ether,  CoHiCl.OEt ;  dichlorovinyl 
ethyl  ether,    CjHClo.OEt;  and  trichlorovinyl   ethyl   ether,  CCls.OEt, 
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but  up  to  the  present  time  vinyl  methyl  ether  and  its  derivatives  have 
not  been  examined. 

Dichlorovinijl  metJn/l  ether,  CiHCl-.OAre,  is  prepared  by  heating' 
potassium  methylate  (144  grams)  with  triehlorethylene  (104  grams) 
for  16  hours  at  50 — 60°,  in  a  flask  furnished  with  a  reflux  condenser; 
water  is  then  added,  and  the  ether  whir-h  separates  is  dried  over 
calcium  chloride,  and  fractionally  distilled  to  separate  the  small 
portion  of  unattaeked  triehlorethylene.  The  etlier  is  a  colourless 
liquid  of  agreeable  odour,  recalling  that  of  acetal.  It  boils  at 
109—110°,  and  its  sp.  gr.  is  1-2934  at  0°  and  1-157  i  at  100°.  When 
exposed  to  the  air,  it  slowly  decomposes  with  evolution  of  hydrochloric 
acid. 

When  the  ether  is  boiled  with  suli)hurie  acid  diluted  with  four 
parts  of  water  in  a  reflux  apparatus,  it  is  decomposed  with  formation 
of  a  crystalline  substance,  which  may  be  extracted  from  the  ])roduct 
by  skaking  it  with  ether  :  this  melts  at  56 — 57°,  distils  at  118 — 
121°,  and  appears  to  be  identical  with  Paterno's  dichloraldehyde ;  the 
reaction  in  which  it  is  formed  being 

ecu  :  CH.OMe  +  SO,(OH),  =  CHCU.CHO  +  SO.(OH).OMe. 

From  its  mode  of  formation  and  the  action  of  sulphuric  acid  on  it, 
there  can  be  no  doubt  that  the  constitutional  formula  of  the  ether  is 
CCL  :  CH.OMe.  C.  E.  G. 

Allyl  Dimethyl  Carbinol.  By  Poutokixe  {Bull.  Soc.  Chim.,  41, 
268). — The  fractional  distillation  of  crude  allyl  dimethyl  carbinol 
yields  an  alcohol  boiling  at  174°,  which  is  attacked  by  bromine,  hydro- 
bromic  acid  being  evolved,  and  when  oxidised  it  yields  acetic  and 
butyric  acids.  It  probably,  therefore,  contains  the  isopropyl-group, 
and  may  be  represented  as  CaH^.CH  !  CH.CHo.CMea.OH. 

W.  R.  D. 

Dipropyl  Propylidenic  Oxide.  By  B.  Sciiudel  (Monatsh.  Chem., 
5,  245 — 250). — This  compound  is  formed  by  the  action  of  ph()S])liine 
on  a  mixture  of  normal  {)i-opyl  alcohol  and  propaldehyde,  but  only  in 
small  quantities.  A  much  better  yield  is  obtained  by  heating  a 
mixture  of  the  alcohol  and  aldehyde  with  acetic  acid  in  scaled  tubes 
at  100°.  The  product  is  fractionated  until  tlie  thermometer  rises  to 
110°,  and  the  residue  is  then  heated  with  potash  in  a  silver  flask  con- 
nected with  a  reflux  condenser,  for  some  hours ;  it  is  finally  washed 
with  water  and  dried  over  calcium  chloride.  In  this  manner  a  liquid 
is  obtained,  the  chief  portion  of  which  boils  at  163 — 164°,  and  consists 
of  dipropyl  propylidenic  oxide,  CHEt(0Pr)2.  It  is  a  liquid  of  sp.  gr.  = 
0-8495  at  0°,  and  boils  at  1656°  (corr.),  and  barometer  at  747  mm. 
The  determinations  of  its  vajjour-density  gave  the  numbers  8178  and 
80-14  (H  =  1). 

That  the  oxide  is  in  reality  dipropyl  propylidenic  oxide  is  shown 
by  the  fact  that,  when  heate(l  with  acetic  anliydrido  in  sealed  tubes 
at  180°,  it  yields  propyl  acetate  and  the  compound  CHFjt(0Zc)2,  as 
represented  by  the  following  equation  : — 

CHEt(0Pr)2  +  25^oO  =  ^Vv.OX^  +  CHEt(OJ^).. 

P.  P.  B. 
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Action  of  Ammonium  Chloride  on  Glycol  at  High  Tempe- 
ratures. By  A.  W.  HoFMANN  (Ber.,  17,  1905— 1906).— No  trace  of 
ethylenediamine  is  formed,  bnt  a  pyridine  base  which  proved  to  be 
collidine.     The  reaction  must  take  place  according  to  the  equation 

4C0H6O2  +  HaN.HCl  =  CsHuN.HCl  +  8H0O. 
The  temperature  employed  was  300—400°.  L.  T.  T. 

Butylic  Glycerol  Triacetin.  By  L.  Pruxier  {Compt.  rend.,  99, 
193 — 195). — Tiie  butylic  glycerol  previously  described  {Govipt.  rend., 
80,  1603),  when  heated  with  acetic  anhydride  in  sealed  tubes  at 
140°,  yields  a  ti'iacetin  which  can  be  obtained  almost  solid  by  evapora- 
tion over  sulphuric  acid  and  lime.  It  is  a  neutral  substance  with  a 
bitter  taste.  C.  H.  B. 

A  General  Reaction  of  Polyhydride  Alcohols  in  Presence 
of  Borax  and  Paratungstates.  By  D.  Klii;ix  (Gompt.  rend.,  99, 
144^147). — In  presence  of  an  aqueous  solution  of  borax,  dulcitol 
behaves  in  the  same  manner  as  mannitol  {Compf.  rend.,  86,  826). 
Dulcitol  is  neutral  to  litmus,  and  borax  is  distinctly  alkaline,  but  a 
solution  containing  less  than  0"5  mol.  of  borax  for  each  molecule  of 
dulcitol  is  strongly  acid,  the  acidity  being  greater  the  smaller  the 
proportion  of  borax ;  a  solution  containing  0'5  mol.  of  borax  for  each 
mol.  of  dulcitol  is  neutral ;  and  a  solution  containing  a  higher  propor- 
tion of  borax  is  alkaline,  the  alkalinity  increasing  with  the  amount  of 
borax  present.  These  results  were  obtained  by  mixing  saturated 
solutions  of  the  two  substances  at  about  15°.  None  of  the  solutions 
showed  any  rotatory  power.  The  acid  solution  first  mentioned 
acquires  an  alkaline  reaction  when  diluted  with  a  large  quantity  of 
water. 

With  solutions  of  sodium  paratungstate,  dulcitol  also  behaves  in  the 
same  way  as  mannitol.  A  mixture  of  concentrated  solutions  of  the 
two  substances  has  an  acid  reaction  after  boiling.  The  dulcitol 
solution,  however,  has  no  rotatory  power.  The  solubility  of  dulcitol 
is  largely  increased  by  the  presence  of  sodium  paratungstate,  and  to 
a  still  greater  extent  by  the  presence  of  borax. 

These  reactions  are  perfectly  general,  and  are  produced  by  all 
biborates,  soluble  paratungstates,  and  all  non-condensed  polyhydric 
alcohols,  the  proportion  of  the  alcohol  required  to  produce  an  acid 
reaction  being  lower  the  higher  the  hydricity  of  the  alcohol. 
Hvdroxy  acids,  such  as  mucic  acid,  which  contain  a  large  number  of 
OH  groups,  give  similar  reactions.  An  increase  of  rotatory  power 
only  takes  place  when  the  alcohol  itself  is  optically  active.  Saccha- 
rose and  dextrin  do  not  give  these  reactions. 

The  reactions  admit  of  very  simple  explanation.  Ethereal  salts  of 
the  alcohol  employed  are  formed,  and  play  the  part  of  acids  having 
a  greater  saturating  capacity  than  the  inorganic  acid.  They  require 
for  the  formation  of  neutral  salts  a  higher  proportion  of  the  base  than 
was  combined  with  the  inorganic  acid,  and  consequently  give  acid 
solutions.  C.  H.  B. 
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Persite,  a  Sugar  analogous  to  Mannitol.  By  A.  Muxtz  and 
V.  !Mai;ca.nu  {Compt.  rc7ul.,  99,  06 — 4:()).—Laiinis  persea,  a  tree  of 
moderate  height,  very  abundant  in  the  tropics,  bears  a  fruit  with  a 
fleshy  pericarp,  rich  in  oil,  and  a  ligneous-looking'  seed.  In  1831 
Avequin  stated  that  this  seed  contained  a  large  quantity  of  mannitol, 
and  ilel^ns  found  that  this  mannitol  has  the  same  jjcrceutagc  com- 
position as  that  derived  from  manna. 

The  sugar  is  easily  extracted  from  the  seeds  by  triturating  them 
with  boiling  alcohol,  or  water  containing  a  little  basic  lead  acetate. 
It  crystallises  rapidly,  and  can  be  puritied  by  repeated  crystallisation 
from  alcohol.  It  has  the  composition  CcUnOr,,  and  niults  at  Ihljo — 184°, 
like  duleitol,  whereas  the  melting  point  of  mannitol  is  1G4 — 16-i'.5°. 
Unlike  duleitol,  however,  it  j'ields  oxalic  acid  without  any  mucic  acid 
when  oxidised  with  boiling  nitric  acid.  This  sugar,  to  which  the 
author  gives  the  name  ijersite,  is,  in  fact,  analogous  to  but  not 
identical  with  mannitol. 

Persite  is  comparatively  insoluble  in  cold  water,  a  saturated  solution 
at  15°  containing  only  6  per  cent.,  but  it  is  very  soluble  in  hot  water, 
from  which  it  separates  in  a  farinaceous  mass  on  cooling.  It  is  only 
very  slightly  soluble  in  cold  alcohol,  but  its  solubility  increases  with 
the  temperature :  a  boiling  saturated  alcoholic  solution,  as  it  cools, 
deposits  persite  in  a  bulky  mass  of  very  slender  needles.  Persite 
even  in  concentrated  solutions  has  no  action  on  polarised  light,  but 
it  acquires  a  distinct  dextrorotatory  power  on  adding  borax  to  the 
solution.  It  has  no  action  on  an  alkaline  copper  solution  even  after 
boiling  with  dilute  inorganic  acids,  and  it  does  not  undergo  true 
alcoholic  fermentation. 

When  treated  with  a  mixture  of  fuming  nitric  acid  and  sulphuric 
acid,  persite  yields  a  trinitro-derivative  which  detonates  violently  on 
percus.sion.  Nitropersite  is  only  slightly  soluble  in  cold  alcohol,  but 
is  somewhat  soluble  in  boiling  alcohol,  from  which  it  is  deposited  in  a 
bulky  crystalline  mass.  It  is  also  somewhat  soluble  in  ether.  A 
solution  in  a  mixtuie  of  alcohol  and  ether  has  a  dextrorotatory  power 
of  -f  21. 

When  heated  at  about  250°,  per.site  gives  off  water  without 
becoming  dark-coloured,  and  yields  a  substance  analogous  to  man- 
uitan. 

Persite  occurs  in  the  seeds  of  Laurus  persea  to  the  extent  of  G  to  8 
per  cent. ;  in  the  pericarp  from  18  to  6'3  per  cent,  accoi'ding  to  the 
stage  of  maturity ;  and  in  the  dry  leaves  about  2  per  cent.  When  the 
fruit  is  comjiletely  ripe,  the  proportion  of  persite  has  considerably 
diminished,  whilst  that  of  oil  has  increased,  and  hence  it  would  seem 
that  persite,  like  mannitol  in  the  olive,  contributes  to  the  formation  of 
the  fatty  bodies.  During  the  germination  of  the  seeds  the  persite 
disappears.  C.  H.  B. 

Circular  Polarisation  of  Cane-sugar.  By  B.  Tollexs  (Ber., 
17,  1751  —  l~5Hj. — Ai)out  eight  years  ago,  the  author  and  Schniitz, 
working  indcjtendently,  both  came  to  the  conclusion,  now  generally 
accepted,  that  cane-sugar,  as  well  as  dextrose  and  some  other  sub- 
stances   investigated     by    Landolt,   have    no     unchangea''le    specilic 
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rotation,  but  that  this  decreases  slowly  as  the  concentration  increases. 
Hesse's  investigation  of  the  rotation  of  very  dilute  solutions  {Ammlen, 
176,  89  and  189)  seemed  to  show,  however,  that  in  solutions 
containing  only  1  to  3  per  cent,  sugar,  the  rotation  ([ajo  =  68"^  about) 
was  much  higher  than  those  containing  lU  per  cent,  and  upwards 
([a] J)  ^  66"5 — 64°).  The  author  has  now  made  a  careful  series  of 
determinations  with  very  dilute  solutions ;  he  used  a  Landolt- 
Laurent  instrument,  and  believes  the  results  to  be  correct  to  within 
2'.  He  has  found  no  such  increase  of  rotation  for  dilute  solutions, 
but  if  anything  a  verxj  slight  decrease  ;  and  concludes,  therefore,  that 
"  the  specific  rotation  of  very  dilute  solutions  of  cane-sugar  follows 
the  same  law  as  that  of  concentrated  solutions,"  and  that  "  only  one 
equation  is  needed  for  calculating  the  specific  rotation  of  cane-sugar 
solutions  whatever  their  concentrations."  The  formula  he  previously 
gave  (Ber.,  10,  1410)  for  the  specific  rotation  of  concentrated  solu- 
tions, [a]D  =  66-386°  +  0-01503o°P  -  0-0003986°PS  where  P  = 
y)ercentage  concentration  of  the  solution,  is  applicable  to  all  concen- 
trations. The  following  table  shows  the  results  obtained  compared 
with  those  calculated  by  means  of  the  above  formula. 


Weiglit  of  sugar 
in  100  grams 
solution  or  P. 

Eotation 

for  [a]D. 

Difference. 

Found. 

Calculated. 

grams. 
1-1062 

66-341° 

66  -402° 

-  0  -061^ 

1  -6767 

66-499 

66-410 

+  0-089 

1  -9870 

66  -276 

66  -414. 

-  0  148 

2  0435 

66-429 

66-415 

+  0-014 

3  0421 

66-198 

66-428 

-  0-229 

4- 9850 

66-450 

66  -451 

-  0-001 

6  -8427 

66  -482 

66-470 

+  0-012 

9  -0014 

66  -458 

66  -489 

-  0  031 

9-8963 

66-454 

66  -496 

-  0  -042 

34-8717 

66-397 

66-426 

-  0  -029 

67  -4507 

65  -529 

65  -587 

-  0  058 

The  sugar  employed  was  carefully  purified  by  repeated  crystallisa- 
tion from  water,  and  finally  by  precipitation  from  its  aqueous  solution 
by  alcohol. 

The  author  is  at  present  carrj'ing  out  similar  investigations  with 
dextrose,  and  already  finds  that  the  specific  rotation  decreases  with 
dilution  of  the  solution  rather  than  increases.  L.  T.  T. 


Melitose  from  Cotton-seed.  By  H.  Kuthausen  (/.  pr.  Chem. 
[2],  29,  351 — 357). — This  sugar,  which  was  discovered  by  Johnston 
m  1843,  and  further  examined  by  Berthelot,  has  hitherto  been  found 
only  in  Tasmacian  manna.  The  author  finds  that  it  is  contained  in 
large  quantity  in  cotton-seed,  and  has  prepared  it  from  cotton-cake. 
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The  cake  is  extracted  with  hot  alcohol  (sp.  gr.  0"848),  and  the  extract 
is  concentrated,  when  it  deposits  crystalline  lumps;  these  are  washed 
with  cold  alcohol  (80  per  cent.)  and  then  dissolved  in  alcohol  heated 
to  70°;  the  solution  is  treated  with  animal  charcoal  and  allowed  to 
remain  3  to  5  days,  when  it  deposits  tufts  of  lustrous  acicular  crys- 
tals. Tie  yield  of  pure  melitose  is  3  per  cent,  of  the  raw  material. 
Melitose  dissolves  in  G  parts  of  water  at  1G°,  and  is  almost  insoluble 
in  absolute  alcohol.  The  aqueous  solution  has  a  higher  dextro- 
rotatory power  than  cane-sugar:  [«],- =  11 74°  (Borthelot  gives 
[at}/  =  88°  for  the  hydrates,  and  [x]j  =  102°  for  anhydrous 
melitose).  It  does  not  reduce  Fehling's  solution  even  on  boiling. 
After  boiling  with  dilute  sulphuric  acid,  the  rotatory  power  is  reduced 
to  about  one-half  the  original,  [ac]j  =  Gl'8',  whilst  Borthelot  states  that 
it  is  only  reduced  by  one-third.  The  analysis  agrees  with  the  formula 
Cj;H2..0ii,3H20.  It  undergoes  partial  fusion  below  90°,  and  only 
loses  the  last  traces  of  water  very  slowly,  but  if  heated  without  fusion, 
the  greater  part  of  the  water  passes  off  at  84 — 85°,  and  the  remainder 
is  then  readily  removed  at  104 — 108°  without  fusion. 

P.  F.  V. 

Non-identity  of  Arabinose  and  Lactose.  By  C.  Scukibler 
(Ber.,  17,  17-Jl»— 17;>-2).— C'laesson  (Abstr.,  1881,  795)  has  disproved 
Kiliani's  view  of  the  identity  of  arabinose  and  lactose  (Abstr.,  1881, 
243).  C.  O'Sullivan  (Trans.,  1884,  41  et  seq.)  has  described  four 
different  arabinoses  obtained  from  gum  arabic,  and  which  he 
designates  a,  (3,  7,  and  S  arabinose.  The  author  is  inclined  to  think 
that  O'Snllivan's  a-compound  is  identical  with  his  arabinose,  the 
-/-compound  with  lactose  (galactose),  and  the  /S-conipound  a  mixture 
of  the  two. 

The  author  has  prepared  the  phenylhydrazine  compounds  of  arabin- 
ose and  lactose.  I'lirnyJarahhuisazone  is  precipitated  in  the  form  of 
oily  drops  which  soon  solidify,  it  melts  at  157 — 158°.  riicmjl- 
ijalactosazane  is  precipitated  at  once  in  crystalline  form  and  melts  at 
170 — 171°.  E.  Fi.-cher  found  the  melting  point  of  the  latter  to  be 
182^  L.  T.  T. 

New  Method  for  Preparing  and  Estimating  Glycogen.  By 
A.  Landwkhb  {Zeit.  Physiol.  Chem.,  8,  165 — 174). — The  extract 
i)f  the  liver,  made  in  the  ordinary  way,  is  boiled  with  a  small 
quantity  of  zinc  acetate,  to  coagulate  all  the  albumin.  The  filtrate 
from  this  precipitate  is  placed  on  the  water-bath  with  an  excess  of 
ferric  chloride,  and,  after  heating,  the  whole  of  the  iron  is  precipitated 
with  soda.  This  precipitate  is  collected,  washed  with  hot  water, 
and  dissolved  in  hydrochloiic  or  acc'ic  acid;  the  hitter  is  prefer- 
able (in  this  case  hydrochloric  acid  must  also  be  added  after  solution): 
it  is  then  poured  intf)  three  times  its  volume  of  alcohol.  The  glycogen 
thus  prepared  is  free  both  from  ash  and  from  nitrogen. 

The  rjuantitative  determination  can  be  made  either  by  weighing 
the  pure  precipitated  glycogen,  after  drying  in  a  vacuum  r)ver  sul- 
phuric acid  and  in  the  water-oven  at  120°,  oi-  by  calculating  as 
glycogen  the  difference  between  the  iron   precipitate  weighed  after 

4  s  2 


1288 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


drying  at  120°  and  the  oxide  of  iron  left  after  ignition.  This,  how- 
ever, is  open  to  objection,  as  the  percentage  of  water  is  very  variable 
in  the  excess  of  oxide  of  iron  that  must  necessardy  always  be  present. 

J.  P.  L. 

Polarimetric  Investigation  of  Various  Forms  of  Cellulose. 

By  A.  Levallois  {Cumpt.  rend.,  99,  43 — io). — Cellulose  prepared  by 
the  action  of  ferrous  chloride  solution  on  guncotton  and  on  collodion 
pyroxylin  was  dissolved  in  an  ammonio-copper  solution,  and  the 
rotatory  power  of  this  solution  compared  with  that  of  a  similar 
solution  of  pure  cellulose  from  paper,  with  the  following  i-esults  : — 

Deviation. 
Pure  cellulose 9'5° 

Cellulose  from  triuitro-cellulose  .        8"5 
Cellulose      ,,     pyroxylin 8'5 

The  differences  observed  may  be  attributed  to  hydration  produced 
by  prolonged  washing  of  the  reduced  cellulose  with  hydrochloric 
acid.     The  product,  in  fact,  had  the  appearance  of  hydrocellulose. 

Similar  determinations  were  made  with  a  cuprammonium  solu- 
tion of  cellulose  which  had  been  immersed  in  sulphuric  acid  of 
a  definite  strength  for  different  periods  of  time.  In  the  first  series, 
the  acid  employed  was  sulphuric  acid  of  66°,  diluted  with  its  own 
volume  of  water,  and  in  the  second  series  the  same  acid  diluted  with 
only  half  its  volume  of  water. 

1st  Series. 


Immersed    1  minute  . 
„  5  minutes. 

1,  It)  -n 


9-5 

87 
8-7 


2iid  Series. 

Immersed  10  seconds. . 

8-8 

55 

30        „     .. 

9-5 

55 

1  minute  .  . 

9-0 

9) 

5  minutes. . 

9-0 

55 

1^                     5,             .. 

8-8 

These  results  are  practically  identical.  As  Bechamp  has  shown, 
the  acid  converts  the  cellulose  into  a  pasty  mass,  which  is  entirely 
dissolved  in  about  five  minutes.  The  acid  solution,  when  poured 
gradually  into  a  large  volume  of  water,  yields  very  heavy  translucid 
cellules,  which  are  only  freed  from  acid  with  some  difficulty.  If  the 
action  of  the  acid  is  prolonged,  the  solution  is  only  precipitated  when 
poured  into  a  very  large  volume  of  water,  and  the  precipitate  does 
not  form  instantly.  If,  however,  the  solution  is  poured  into  alcohol, 
it  is  at  once  precipitated.  The  precipitate  in  either  case  is  subjected 
to  prolonged  washing  with  alcohol,  and  when  dried  forms  a  friable 
substance,  slightly  soluble  in  water,  and  very  soluble  in  a  cupram- 
monium solution ;  but  the  latter  solution  has  only  about  half  the 
rotatory  power  of  a  solution  of  pure  cellulose.  C.  H.  B. 


Conversion  of  Primary  Amines  into  Nitriles.  By  A.  W. 
HOFMANN  (Ber.,  17,  1920 — 1921). — In  a  previous  communication 
(this  A'ol.,  p.  1114),  the  author  showed  that  the  amide  of  an  acid  of  the 
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fatty  series  may  bo  converted  into  the  nitrile  of  the  next  lower 
member  of  the  series.  The  occuiTence  of  the  amines  of  the  K)\vcr 
homologue  in  this  reaction  point  to  the  fact  of  the  intermediate  forma- 
tion of  amines.  Taking  into  account  the  conversion  of  amines  into 
mono-derivatives  of  nitrogen  bromide  (Abstr.,  188;?,  789),  the  author 
thinks  t^e  reaction  must  be  looked  upon  as  taking  place  in  three 
stages : — 

I.  CsHn.CONHo  +  Bro  -1-  4NaOH  =  CsHn-NH,  -f-  2XaBr 

+  Na,CO,  -r  211,0. 
ir.  ChH^.XH,  +  2Bro  -f  2XaOH  =  CsHn.NBr,  +  2NaBr  +  2H,0. 
in.  aHn.XBr,  +  2NaOH  =  C7H.5.CN  +  2NaBr  -|-  211,0. 

L.  T.  T. 

Trimethylenediamine.  By  E.  FiscnER  and  H.  Koch  (JDer.,  17, 
179i> — 18Ul). — The  authors  have  prepared  and  examined  this  com- 
pound, as  it  seems  to  be  a  suitable  starting  point  for  the  prepai'ation 
of  the  less  oxygenised  members  of  the  ui-ic  acid  group. 

It  "was  prepared  by  the  action  of  alcoholic  ammonia  on  tri- 
methylene  bromide.  Niederist  studied  the  reaction  of  these  bodies 
on  one  another,  obtaining  a  number  of  complicated  derivatives 
{Mnntitsh.  Cliem.,  1880,  838),  bxit  appears  to  have  overlooked  the 
formation  of  the  amine.  Trimethylenc  bromide  was  mixed  with 
8  to  9  times  its  weight  of  an  alcoholic  solution  of  ammonia  saturated 
at  0°,  and  the  mixture  was  allowed  to  remain  for  two  or  three 
days  in  well-closed  vessels,  at  the  ordinary  temperature.  The  liquid 
was  then  evaporated  to  dryness,  when  the  hydrobromide  of  the  base 
was  left  mixed  with  bye-products,  which  appeared  similar  to  those  of 
Niederist,  but  were  not  further  examined.  Trimethylenediamino, 
CoH6(NH2)5,  is  a  colourless  mobile  liquid  resembling  ethylene  and 
propylene  diamines.  It  distils  at  135 — 136°,  and  forms  a  cloud  when 
brought  in  contact  with  moist  air.  When  mixed  with  water,  consider- 
able development  of  heat  takes  place  ;  when  exposed  to  the  atmo- 
sphere it  absorbs  carbonic  anhydride,  and  is  converted  into  the 
carbonate.  It  is  miscible  in  all  proportions  with  alcohol,  ether, 
benzene,  and  chloroform  ;  the  anhydrous  compound  attacks  cork  and 
indiarul)ber  readily.  The  hydrochloride,  C:,H6(NH:(Cl)o,  crystallises 
in  wfll- formed  colourless  prisms,  easily  soluble  in  water.  The  hydro- 
bromide,  sulphate,  and  nitrate  are  all  crystalline,  but  the  two 
latter  exceedingly  deliquescent.  The  platinochloride  forms  pale  red 
glittering  crystals,  .sparingly  soluble  in  water,  L.  T.  T. 

Acediamine.  By  A.  W.  Hofmaxx  (Ber.,  17,  102t— 1020).— 
Strecker  .showed  {Annahv,  103,  328)  that  when  acetamide  was 
acted  on  by  dry  hydrochloric  acid  gas,  acediamine,  C-HfiNo,  -was 
formed.  Tawilderow  (Brr.,  5,  477)  could  not  obtain  acediamine 
by  Strecker's  process,  and  contended  that  the  substance  Strecker  had 
obtained  was  really  a  mixture  of  diacetamido  hydrochloride,  and 
ammonium  chloride.  "Whilst  working  at  some  allied  compounds,  the 
author  has  repeated  Strecker's  work,  with  perfectly  satisfactory 
results,  obtained  a  good  yield  of  acediamine,  and  found  none  of 
Tawilderow  s  difficulties. 
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In  order  to  assimilate  the  nomenclature  to  that  he  employed  for 
the  phenyl-derivative  he  prepared  {Monatsher.  JBerl.  Akad.^  1865, 
640),  the  author  proposes  to  substitute  the  name  ethenyldiamine  for 
Strecker's  acediamine.  L.  T.  T. 

Triacetonamine  and  its  Homologues.  By  E.  Fischer  {Ber.,  17, 
1788 — 1799). — In  continuation  of  former  communications  on  this 
subject  (Abstr.,  1883,  790  and  1153),  the  author  describes  a  number 
of  derivatives  of  triacetonamine  which  he  has  investigated. 

Triacetonalkamine  is  best  prepared  by  the  reduction  of  triaceton- 
amine in  slightly  acid  solution  by  sodium-amalgam.  A  much  better 
yield  is  obtained  than  if  the  reduction  is  carried  out  in  alkaline  solu- 
tions. Triacetonine,  already  described  (loo.  cit.),  is  best  purified  by 
the  help  of  its  hydrobromide ;  this  salt  crystallises  from  boiling- 
water  in  large  prisms.  The  free  base  distils  at  146 — 147'^  under 
740  mm.  pressure ;  it  is  poisonous,  and  inhalation  of  its  vapour 
causes  giddiness,  head-ache,  and  sickness.  It  forms  an  unstable  but 
crystalline  hydroxide.  The  hydriodide  and  aurochloride  are  both 
sparingly  soluble  in  cold  water.  A  solution  of  the  sulphate,  when 
warmed  with  sodium  nitrite,  yields  nifrosotriacetonine,  CgHieN.NO, 
which  has  a  strong  odour  of  camphor,  and  crystallises  in  yellowish 
plates,  soluble  in  alcohol,  ether,  and  benzene,  very  sparingly  so  in 
water.  When  it  is  boiled  with  hydrochloric  acid,  a  base  is  formed  which 
very  closely  resembles  triacetonine.  When  reduced  with  zinc  and 
acetic  acid,  nifrosotriacetonine  yields  a  base  which  reduces  Fehling's 
solution  sti'ongly,  and  is  probably  a  secondary  hydrazine.  When 
heated  with  methyl  iodide,  triacetonine  yields  metliijltriacetonine, 
which,  however,  is  better  obtained  by  the  action  of  sulphuric  acid  on 
methyltriacetonalkamine  at  100°.  Methyltriacetonine  is  a  colourless 
oil,  sparingly  soluble  in  water,  and  easily  volatile  in  a  current  of 
steam.  Its  hydrobromide  and  hydriodide  are  easily  soluble,  and  it 
does  not  form  a  hydrate.  Its  aurochloride  crystallises  in  small, 
characteristic  yellow  prisms.  It  is  not  attacked  by  nitrous  acid,  and 
is  probably  a  tertiary  base. 

Triacetonine  is  an  unsaturated  compound,  and  if  its  hydriodide  is 
heated  at  150°  with  excess  of  hydriodic  acid,  the  sparingly  soluble 
hydriodide  of  an  iodated  base,  CgHisNIjHl,  is  formed.  Moniodotetra- 
methylpiperidine,  CgHigNI,  is  liberated  from  this  hydriodide  by  the 
action  of  potash,  and  crystallises  in  colourless  plates,  easily  soluble  in 
alcohol,  ether,  and  chloroform,  insoluble  in  water.  It  melts  at  90°. 
The  hydrochloride  is  more  soluble  than  the  hydiiodide.  When 
reduced  with  sodium-amalgam  in  aqueous  solution,  it  yields  a  base 
very  similar  in  properties  to  ti-iacetonine.  The  quantity  of  this  base 
obtained  was  too  small  for  the  author  to  determine  whether  it  was 
tetrameth  J  Ipiperidin  e. 

Pseudo-triacetonalkamine,  described  by  Heintz  (this  Journal,  1877, 
i,  592)  as  a  bye-product  in  the  preparation  of  triacetonalkamine,  was 
also  obtained  by  the  author.  He  believes,  however,  that  Heintz's 
formula,  CgHigNO,  is  not  correct,  and  that  CsHieNO,  or  some  multiple 
thereof,  more  probably  expresses  its  true  composition.  It  probably  is 
not  a  simple  acetone-base,  but  is   of  higher  molecular  weight.     It  is 
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u»doubteclly  rolated  to  the  alkaniincs,  as  when  treated  with  sulphuric 
acd  at  10U°  it  yields  psrndotriacetonine,  easily  soluble  in  alcohol,  and 
voUtile  in  a  current  of  steam.  It  melts  at  128°,  and  forms  sparingly 
solible  hydrobromide  and  hydriodide.  It  was  only  obtained  in  small 
quaitity,  and  did  not  yield  satisfactory  analytical  results,  but  its 
formila  appears  to  be  CnHuN. 

Vi,ijhliitcrfon.amuie,  C^HisNO,  already  described  by  Heintz  (this 
Jouriftl,  1877,  ii,  878),  is  best  obtained  by  the  action  of  paraldehyde 
on  diicetonamine  oxalate.  When  reduced  by  sodium-amalgam  in 
acid  scution,  it  yieldti  vivijidiacefoiialkamine,  CgHn^O,  which  melts  at 
123°,  ad  is  easily  soluble  in  water  and  alcohol,  very  spai-ingly  so  in 
ether.  It  yields  easily  soluble  salts  with  mineral  acids  and  with  gold 
and  planum  chlorides.  Its  composition  is  the  same  as  Wertheim's 
couhydme,  which  it  i-esembles  so  closely  that  the  author  is  inclined 
to  look  i)on  the  two  bases  as  identical.  When  heated  with  concen- 
trated slphuric  acid,  vinyldiacetalkamine  yields  vini/ldiacetoniin', 
CeHisN,  {colourless  oil,  which  may  be  distilled  in  a  current  of  steam, 
and  has  n  odour  resembling  that  of  conine.  When  puriKed,  this 
base  dists  at  137°  under  741  mm.  pi-essure.  It  is  less  .soluble  in 
boiling  thn  in  cold  water,  and  is  miscible  in  all  proportions  with 
alcohol,  eter,  and  chloroform.  Its  hydriodide  crystallises  in  sparingly 
soluble  netles,  the  hydrochloride  and  hydrobromide  are  much  more 
soluble.  I  forms  a  crystallisable  hydroxide  and  a  characteristic  auro- 
chloride.  t  is  converted  into  a  uitrosamine  by  the  action  of  nitrous 
acid.  It  cmbines  with  hydriodic  acid  in  a  manner  similar  to  tri- 
acetonine,  foning  iodotrimetluilpipuridine,  CsHisNI ;  this  crystallises 
in  regular  ciourless  prisms  which  melt  at  0U°,  and  are  easily  soluble 
in  ether,  alnst  insoluble  in  water. 

Jieiizaldiacvnaiiiine,  CuHnNO,  was  first  prepared  by  Heintz 
(Abstr.,  I87i  54),  but  the  author,  having  overlooked  Heiutz's  work, 
redescribed  i  (this  vol.,  54)  under  the  name  of  benzodiacetonamine. 
He  now  propes  to  i-evert  to  Heintz 's  nomenclature.  This  compound 
yields  benzalucetonalkamine  (this  vol.,  p.  54)  on  reduction,  which  is 
converted  int<the  corresponding  acetonine  by  the  action  of  strong 
sulphuric  acid  Benzaldiacetonine,  C^HnN,  has  an  odour  resembling 
at  once  that  oi^iperidine  and  of  benzaldehyde.  It  distils  undecom- 
posed,  does  noiolidify  at  —  20°,  and  is  volatile  in  steam.  Its  hydro- 
fhloride  is  ealy  soluble;  its  hydrobromide  and  hydriodide  very 
sparingly  so.  It  forms  an  aurochloride  which  crystallises  in  long 
yellow  needles  When  heated  in  acid  solution  with  sodium  nitrite, 
it  yields  a  nitro-compound. 

Heintz  gave  lacetonamine  the  formula  NH<^p.,  "p.j'^CO.  Ac- 
cepting this  foiula  as  probably  correct,  the  bodies  just  described 
will  be  reprcsenil  by  the  following  formula): — 

/Cij.CH,  CMe^.CH, 

NH<  >CH.OH  NH<  >CH. 

^CMCH/  ^CMeo.CH  ^ 

TmonulkaDiine.  Triacetoiiiue. 
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^CHMe.CH^^  CHPb.CH, 

NH<  >CH.OH  NH<  >CH.OIT. 

^CMeo-CHo  /  ^CMea-  CH/ 

Vinjldiacetonalkatnine,  Benzaldiacetonalkamine. 

/CH  :  CK 

Latterly  the  formula  N^^ yN  for  pyridine  has  been  gahing 

^CH : CH/ 
ground.  In  the  formation  of  acetonines  from  the  oorrespondin,'  alk- 
amines  the  conditions  seem  to  be  very  favourable  for  the  brhging 
about  of  such  a  linking  of  carbon  with  nitrogen.  In  ever;-  case, 
however,  the  imide-group  has  remained  intact,  the  elements  of  water 
having  been  split  off  from  the  carbon  nucleus,  and  thus  foned  an 
unsaturated  body.  There  seems,  therefore,  to  be  no  inclinaion  for 
the  nitrogen  in  these  bodies  to  unite  with  the  carbon-atom  ocupying 
the  para-position  ;  and  although  the  case  may  be  different  vith  the 
less  hydrogenised  pyridine  nucleus,  the  author  considers  that,  at 
present  at  least,  the  older  formula  for  pyridine  should  be  rcained  in 
preference  to  the  new.  I  T.  T. 

Imido-ethers  from  Acetone  Cyanhydrin  and  AllyllJyanic'e. 
By  A.  Pinner  (Ber.,  17,  2007 — 2010). — Chlorohutyrimido-e<er  hydro- 
chloride, C3HfiCl.C(0Et)  !NH,HC1,  is  prepared  by  saturatig  a  mix- 
ture of  equal  molecular  proportions  of  allyl  cyanide  and  etyl  alcohol 
with  hydrochloric  acid  gas.  It  crystallises  in  large,  thicl  colourless 
prisms.  It  dissolves  readily  in  water,  but  the  solution  pon  decom- 
poses with  separation  of  ethyl  |S-chlorobntyrate.  AlcoWic  potash 
appears  to  convert  it  into  crotonic  acid.  On  long  standing  it  becomes 
liquid,  and  the  oil  on  distillation  yields  ethyl  /S-chlorobutrate  and  an 
amide  which  crystallises  in  thin  colourless  needles,  melts  i  149 — 1.52", 
and  is  readily  soluble  in  alcohol  and  benzene,  probablyrotonamide. 
Ammonia  converts  the  imido-ether  hydrochloride  into  a  uncrystal- 
lisable  amidine  hydrochloride. 

Hydroxyisohutyrimido-ether  hydrocJdoride, 

CMe,(OH).C(OEt) :  Is^H,HCl, 

is  obtained  by  the  action  of  hydrochloric  acid  on  a  mixfre  of  alcohol 
and  acetone  cyanhydrin.  It  can  only  be  crystallised  ith  difficulty. 
By  treatment  with  ammonia,  it  is  converted  into  hydryi^fohufiirami- 
dine  hydrochloride,  CMeo(0H).C(NH2)  :  KH.HCl,  whicJrystallises  in 
large,  thick,  transparent  plates,  and  is  readily  solublea  alcohol  and 
water. 

By  allowing  a  mixture  of  cinnamon  oil  and  dry  hydcyanic  acid  to 
stand  for  some  weeks,  cinriamaldehyde  cyanhiidrin,  (HgO.HCN,  is 
obtained  in  white  granular  crystals  melting  at  80 — Slreadily  soluble 
in  alcohol  and  benzene,  sparingly  soluble  in  light  petieum.  Hydro- 
chloric acid  and  alcohol  convert  it  into  a  crystalline  iido-ether. 

Cyanbenzin,  C2iH2iN3,  when  pure,  crystallises  in  sader  interlaced 
needles,  and  melts  at  221°,  A.  J.  G. 

Hydroxy-base  of  Cyanmethine,  CsH^lSToO.  7  R-  Wollxer 
(J.  jJi'-  Chem.  [2],  29,  131 — 131). — The  hydroxy-basof  cyanmethine 
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obtaincil  by  tho  acfion  of  nitrons  acid  on  cyanmetliine  In  acetic  acid 
solution  (Abstr.,  1883,  Go3),  differs  from  the  correspondinET  cjan- 
ethine-com pound  in  being  very  soluble  in  water.  The  author  has 
prepared  it  in  a  pure  state  by  heating  crude  cvanmethine  with  con- 
centrated hydi'ochloric  acid  in  closed  tubes  at  180°,  evaporating, 
neutralising  with  soda,  and  extracting  the  hydroxy-base  with  benzene. 
It  forms  very  soluble  crystalline  salts  with  nitric  and  oxalic  acids, 
and  a  platinochloride  crystallising  in  plates. 

The  author  has  endeavoured  to  prejtare  the  base  Cr.HnNo,  analogous 
to  cyanconine,  CsHuNo  (Abstr.,  1883,  352).  By  the  action  of  phos- 
phorus pentachloride  on  the  hydroxy-base  an  oil  containing  chlorino 
was  obtained,  soluble  in  ether,  alcuhol,  and  benzene,  insoluble  in 
water,  and  nearly  insoluble  in  concentrated  hydrochloric  acid.  With 
hydrochloric  acid  gas,  this  forms  a  solid  compound,  probably  a  hydro- 
chloride, which  is  insoluble  in  alcohol  and  ether,  but  very  hygro- 
scopic ;  it  is  decomposed  by  water  into  the  original  oil  and  hydrochloric 
acid.  On  reducing  this  oil  with  hydrochloric  acid  and  zinc,  neutra- 
lising with  soda,  and  distilling  with  steam,  a  distillate  is  obtained 
having  an  alkaline  reaction,  and  giving  a  double  salt  with  mercuritr 
chloride.  These  compounds  are  probably  analogous  to  chlf)rocyan- 
conine  and  cyanconine,  but  were  obtained  in  quantities  too  small  for 
analysis. 

On  heating  the  hydroxy-base  of  cyanmethine  with  methyl  iodide  at 
150°,  iodides  of  methylated  ammonias  are  obtained,  chiefly  tetra- 
methylammonium  iodide,  and  not  a  methylated  hydroxy-base  such  as 
is  formed  by  the  action  of  iodide  of  methyl  on  the  hydroxy-base  of 
cyanmethine.  A.   B, 

Compound  formed  by  Addition  of  Hydrochloric  Acid  to 
a-7-DichlorocrGtonaldehyde.  hy  K.  Naitkkkk  (Moiiafsh.  t'liem., 
5,  251 — 265). —  In  a  former  communication  (Abstr.,  1883,  964),  the 
author  has  shown  that  oc-^/-dichlnrocrof(mahlehyde  unites  directly  with 
hydrochloric  acid  to  form  a  compound  isomeric  with  hvfyl chloral,  the 
constitution  of  which  may  be  represented  by  either  of  the  two  fol- 
lowing formula?  : — 

CH.Cl.CHCl.CHCl.CHO  or  CH.Cl.CHo.CCK.CHO. 

The  object  of  this  investitjation  has  been  to  decide  between  these 
two  fommlo;,  and  the  results  obtained  indicate  that  this  additive 
compound  of  hydrochloric  acid  and  a-7-dichlorocrotonaldehyde  is  re- 
j)resentcd  by  the  first  of  the  above  formula;;  for  if  it  is  boiled  with 
water  and  barium  carbonate,  it  yields  a  syrupy  compound,  which, 
when  dry,  forms  an  amorphous  mass,  not  convertible  into  ei-ylhrol, 
as  would  be  the  case  were  the  constitution  represented  by  the  second 
formula.  The  substance  obtained  resembles  the  carbohydrates,  and 
most  probably  has  the  constitntion  OH.CII,.CH,.CO.CH("). 

These  conclusions  find  further  support  in  the  facts  that  the  iri- 
rhlorof>ufi/7-ic  acid,  formed  by  the  oxidation  of  this  additive  comjiound. 
cannot  be  converted  into  an  unsaturated  acid  by  treatment  with 
zinc-dust  and  water,  or  by  heating  it  with  an  alcoholic  solution  of 
potassic  iodide.       The  iricldoruhutyric  acid,  which  has  the  constitution. 
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CH2Cl.CH2.CCl2.COOH,  appears  to  form  a  lactone  by  replacement  of 
one  of  the  clilorine- atoms,  and  by  lonsr-coutinued  boiling  with  water 
is  converted  into  an  acid  free  from  chlorine,  namely, 

OH.CHo.CHo.CO.COOH, 

which  resembles  pyroracemic  acid.  P.  P.  B. 

Formation  of  Amides  from  Ammonium  Salts.    By  N.  Men- 

SCHUTKix  (J.  pr.  Chem.  [2],  29,  422 — 43G). — The  o-reater  part  of  this 
paper  has  ah-eady  appeared  in  a  shorter  form  (ller.,  17,  846,  and 
this  vol.,  p.  836).  The  author  gives  tables  containing  the  rate  (that  is, 
the  amount  formed  at  the  end  of  one  hour)  and  limit  of  "  amidation" 
of  primary,  secondary,  and  tertiary  acids  between  125°  and  212-5°. 
The  formation  of  amides  follows  the  same  law  as  that  of  etherifica- 
tion,  and  in  the  following  table  the  values  of  different  acids,  compared 
with  formic  acid,  are  given.  The  temperature  of  the  rate  is  155°,  and 
of  the  limit  125°  : — 


Coefficient  of 
etherificatiou. 

Coefficient  of 
amidation. 

Eate. 

Limit. 

Eate. 

Limit. 

Primary  acids : — 

Formic  acid 

100 
71-9 
66-7 
53-9 
53-6 
79-1 

43-4 

13-9 
8-6 

100 

104-8 

106-8 

108-2 

108-7 

115 

108 

112-9 
110-4 

100 
88-5 
88-5 
74-8 
83-8 
63-3 

64-5 

1-3 
6-6 

100 

Acetic  acid    

143 -8 

Propionic  acid 

liutvric  acid 

149  1 

Caproic  acid 

149 -5 

Phenvlacetic  acid. .  .  ■ 

Secondary  acid:— 

Isobutvric  acid 

149  1 

Tertiary  acid :  — 

? 

Anisic  acid    , 

? 

For  the  purpose  of  comparison,  the  author  gives  a  table  (p.  1297) 
in  which  various  results  are  shown  in  relation  to  the  above  acids.  In 
Column  1  are  given  the  results  for  the  affinities  of  the  acids  ascertained 
by  the  decomposition  of  acetamide  by  dilute  acids ;  in  Column  11 
the  decomposition  of  methyl  acetate  by  dilute  acids  ;  in  Column  111 
the  value  of  the  investigated  acids  on  salts,  the  above  being  Oswald'.^ 
results.  In  Column  IV  is  given  the  thermal  effect  of  the  formation 
of  the  salts  in  the  solid  state  by  Berthelot. 
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I. 

II. 

III. 

IV. 

Formic  acid 

Acetic  acid    

100 
48-4 

100 
51  o 
48-3 
47-9 
45  -4 

100 
34  1 
26  0 
25  1 
23  0 

100 
80-9 

Propiouio  acid 

Butvric  aciil 

7(3-7 

Isobiit viic  acid 

Isovalerianic  acid 

64-2 

In  all  the  above  reactious,  the  acids  investigated  show  the  same 
relations.  In  all  the  columns  similar  changes  in  the  composition  oi' 
isomei-ism  of  the  acids  show  similar  changes  in  the  figures,  so  that  in 
all  the  reactions  the  same  series  are  obtained.  A.  B. 

Influence  of  Temperature  on  the  Rate  of  Certain  Reac- 
tions. By  X.  Menschltkix  (/.  pr.  Chem.  [2],  29,  4:37— 4-1-7). — in 
this  paper  are  given  the  conclusions  derived  from  the  author's  investi- 
gations on  the  formation  of  ethyl  acetate  from  acetic  acid  and  ethyl 
alcohol,  acetamide  from  acetic  acid  and  ammonia,  and  acetanilide 
from  acetic  acid  and  aniline.  These  reactious  are  not  simple  as  are 
the  combination  of  two  compounds,  or  the  decomposition  of  one  com- 
pound into  two,  but  are  double  decompositions  and  the  more  com- 
jdicated  as  they  are  reciprocal.  The  estimations  are  not  those  of  the 
rate  of  formation  or  decomposition,  but  the  differential  of  the  rate 
of  the  two  reactions.  Disregarding  this  disadvantage,  it  is  found 
that  the  influence  of  temperature  on  the  increase  in  the  rate  of  the 
reaction  is  regular.  The  method  of  investigation  has  been  to  warm 
molecular  weiglits  of  the  substance  for  an  hour  at  various  tempe- 
ratures, and  then  estimate  the  quantities  of  ethereal  salt,  anilide,  or 
amide,  as  the  case  might  be,  which  Avei'e  formed. 

The  influence  of  the  temperature  on  the  increase  of  the  rate  of 
formation  of  ethyl  acetate  is  given  in  the  following  table.  In  the  first 
column  is  given  the  temperatui'e  of  the  experiment ;  in  the  second 
the  percentage  of  ethyl  acetate  formed  ;  and  in  the  third  the  dif- 
ference in  the  increase,  usually  between  10°. 


Amount  of 

ethyl 

Temperature. 

acetate  formed. 

Difference 

90" 

7-i>0 

6-0 

102 

13-50 

5-52 

112 

19-02 

5-70 

122 

24-78 

7-82 

132 

32-00 

8-05 

142 

40-65 

617 

152 

40-82 

6-17 

162 

52-U9 

4-40 

172 

67-45 

3-54 

182-5 

60-99 

2-i>y 

212-5 

63-98 

— 
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In  the  formation  of  the  ethereal  salt,  the  rate  increases  with  the  rise 
of  temperature  throughout,  but  the  amount  of  increase  has  a  maximum 
and  then  diminishes.  This  maximum  lies  between  125°  and  145°, 
when  the  formation  is  about  half  completed.  The  rate  at  212'5° 
approaches  the  Hmit  of  the  reaction  (66-6  per  cent.).  The  author 
represents  these  reactions  by  means  of  curves,  of  which  the  abscissa  is 
the  temperature  and  the  ordinate  the  percentage  of  ethereal  salt, 
anilide,  or  amide  formed.  The  curve  of  the  rate  of  formation  of 
ethyl  acetate  has  the  appearance  of  an  elongated  letter  S. 

The  influence  of  temperature  in  the  formation  of  acetanilide  is 
shown  in  the  following  table  : — 

Amount  of  acetanilicle 


Temperature. 

formed. 

Difference. 

82° 

6-08 

2-42 

90 

8-50 

6-09 

102 

14-59 

6-92 

112 

21-51 

9-2 

122 

30-71 

9-2 

132 

39-91 

7-74 

142 

47-65 

7-84 

152 

55-49 

6-08 

162 

61-57 

4-82 

172 

66-39 

2-48 

182-5 

68-87 

3-32 

212-5 

72-19 

— 

In  this  and  in  the  preceding  case,  the  commencement  of  the  forma- 
tion begins  at  the  ordinary  temperature,  but  the  amount  is  small. 
The  maximum  of  the  increase  in  the  rate  is  between  122°  and  132°, 
and  in  this  case  it  is  again  half  completed.  The  curve  in  these  reac- 
tions is  of  the  same  form  as  the  ethyl  acetate  curve. 

Finally,  in  the  case  of  acetamide,  the  following  results  have  been 
obtained  : — 

Amount  of  acetamide 


Temperature. 

formed. 

Differ-r 

100° 

0 

1-27 

110 

1-27 

314 

121 

4-41 

4-61 

130 

9-02 

12-34 

140 

21-36 

1.5-60 

150 

36-96 

— 

152 

40-66 

— 

155 

50-90 

21-71 

160 

58-67 

13-66 

172 

72-33 

5-98 

182-5 

78-31 

4-52 

212-5 

82-83 

— 

In  this  increase,  the  maximum  of  increase  in  rate  is  sharper  and 
much  greater  than  in  the  two  former  cases.  At  212-5  the  rate  is 
nlmost  equal  to  the  limit   (84-0  per  cent.).      The  curve  is  like  an 
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upright  S,  and  the  maximum  in  the  iucreaso  in  the  rate  is  about  half 
of  the  total  decomposition. 

In  these  reciprocal  reactions  the  limit  depends  on  the  i-ate  of  both 
i-eactions  being  the  same.  Berthelot  has  shown  that  temperature 
lias  no  influence  on  the  limit  in  the  cases  of  different  S3stems  of 
alcohols^nd  acids,  and  the  author  has  contii-med  this.  In  the  forma- 
tion of  acetanilide,  the  author  shows  that  a  decrease  in  the  limit  takes 
l)lace  by  rise  of  temperature,  and  in  the  formation  of  acetamide,  an 
increase.     The  foUowinj;  table  shows  this:  — 


Acefamide. 

Acetanilide. 

Temperature. 

Limit. 

Ti'mperature. 

Limit. 

100° 

85-05 

per 

cent. 

— 

125 

8311 

125° 

75-10  per  cent 

135 

82-39 

140 

78-18 

145 

81-22 

155 

81- +6 

155 

79-C.8 

182-5 

82-82 

18-2-5 

78-85 

212-5 

84o4 

tVlh 

17-1h 

— 

Probably  in  these  cases  the  limit  may  become  constant  at  higher  tem- 
peratures. 

In  these  reactions,  the  differences  are  small  as  compared  with  the 
differences  in  the  chemical  properties  of  the  substances,  and  it  seems 
])robable  that  the  above  experiments  show  the  general  character  of 
the  influence  of  temperature  in  such  reactions,  which  imply  double 
decomposition.  A.  B. 

Acids  contained  in  Bees-wax.  By  F.  Xafzger  {Annahm,  224, 
225 — 2-J?).  —  IJrodie's  furniula  tor  cerotic  acid  (Annaleii,  67,  180  ; 
71,  144),  CoiU^O.  has  been  called  in  question  by  Heintz  (./.  pr.  Chem., 
66,  1)  and  others.  Schalfejeii"  (Ber.,  9,  278  and  1688)  denies  that 
it  is  a  homogeneous  product,  and  states  that  it  is  a  mixture  of  the 
ucid  CmHsmOj,  melting  at  91°,  with  other  acids  of  the  same  series. 

The  author  finds  that  the  cerine  of  beeswax  consists  cliiefly  of  free 
cerotic  acid,  melting  at  785°,  mixed  with  a  small  quantity  of  acids  of 
the  oleic  series.  By  fractional  precipitation  of  the  ulcoliDlic  solution 
with  magnesium  acetate,  a  small  (juantity  of  an  acid  melting  at  89 ' 
was  isolated.     It  has  the  formula  CaoHcoOa  or  C3iH6i02. 

Analyses  of  cerotic  acid  and  its  lead  and  silver  salts  failed  to  decide 
whether  the  acid  has  the  composition  C26H52O2  or  C-iHsiOi.  They 
])rove,  however,  that  this  acid  is  not  identical  with  the  liguoceric  acid 
of  Hell  and  Hermann  (Abstr.,  1881,  249). 

Myricin  is  chiefly  composed  of  myricyl  palmitate  and  the  myricyl 
salt  of  an  acid  of  the  oleic  series.  AV.   C.  W. 

Action  of  Bromine  on  Levulinic  Acid(,:i-Acetopropionic  Acid). 
By  C.  Hkll  and  E.  A.  Kkiirkr  {iJer.,  17,  V.)bl—lV8-i:)—J)il>rv>nlevu- 
linic  acvl,  dHsBrjOs,  is  obtained  by  gradually  adding  bromine  to  an 
ethereal  solution  of  levulinic  acid,  the  reaction  being  very  vigorous. 
It  is  also  formed  by  adding  bromine  to  au  aqueous  solution  of  levu- 


1298  ABSTRACTS   OF  CHEMICAL   PAPERS. 

linic  acid  and  allowing  the  mixture  to  stand  for  some  daj-s,  best  in 
sunlight.  It  crystallises  in  tufts  of  needles,  or  in  thick,  apparently 
rhombic,  prisms,  melts  at  112 — 113°,  and  is  decomposed  at  13U — 140°. 
It  is  readily  soluble  in  ether,  alcohol,  acetic  acid,  ethyl  acetate,  and 
acetone,  sparingly  soluble  in  cold  water,  chloroform,  and  benzene, 
practically  insoluble  in  light  petroleum.  It  is  not  decomposed  by  cold 
water,  whilst  hot  water  decomposes  it  with  elimination  of  all  its 
bromine  as  hydrobromic  acid,  and  an  amount  of  carbonic  anhydride 
equal  to  a  little  less  than  one-fifth  of  the  carbon  present  as  COOH; 
the  other  decomposition-products  have  not  been  isolated.  The  bromine- 
derivative  was  also  prepared  from  synthetical  /^-acetopropionic  acid, 
and  ao-reed  in  all  particulars  with  that  above  described,  confirming 
the  statement  of  Conrad  (Abstr.,  1879,  453)  and  Tollens  {ihicl.,  523), 
as  to  the  identity  of  levulinic  and  |3-acetopropionic  acid. 

A.  J.  G. 
Preparation  of  Glyoxal  Derivatives  from  Trichlorlactic  Acid. 
By  A.  PixNER  {Ber.,  17,  1997—2002). — On  heating  a  mixture  of 
trichlorlactic  acid  and  carbamide  dissolved  in  a  little  water,  on  the 
water-bath  for  10 — 12  hours,  acetylene-carbamide  is  formed.  If  the 
water  be  omitted,  dichloro^nnyl-carbamide  is  obtained  in  addition.  By 
the  action  of  excess  of  ammonia  on  trichlorlactic  acid,  glycosine  is 
formed,  one  of  the  nitrogenous  bases  obtained  by  Debus  by  action  of 
ammonia  on  glyoxal.  A  mixture  of  trichlorlactic  acid,  hydroxylamine 
hydrochloride,  and  sodium  carbonate  yields  glyoxime.  Phenylhydra- 
zme  acting  on  sodium  trichlorlactate  converts  it  into  the  compound 
CuHuN'j,  previously  obtained  by  E.  Fischer  (this  vol.,  p.  1151)  from 
glyoxal  and  phenylhydrazine.  Sodium  amalgam  converts  trichlor- 
lactic acid  into  a  crystalline  chlorinated  acid,  probably  monochlorlactic 
acid.  -A..  J.  G. 

Thiolactic  and  Thiodilactylic  Acids.  By  J.  M,  Lov^n  (/.  pr. 
Chem.  [2],  29,  366 — 378). — An  acid  of  the  supposed  formula 
C2H4(SH).COOII,  is  described  by  Schacht  (An7ialen,  129,  1),  and 
Bottinger  (Abstr.,  1876,  624)  ;  the  same  chemists  also  briefly  mention 
a  thiodilactylic  acid,  but  the  author  considering  it  very  doubtful 
whether  the  acids  described  by  them  were  really  those  in  question, 
has  subjected  these  acids  to  a  detailed  investigation. 

Action  of  OL-Chloropropionic  acid  on  Potassium  Sulplihydrate. — When 
pure  chloropropionic  acid  is  gradually  added  to  a  concentrated  solution 
of  potassium  sulplihydrate,  sulphuretted  hydrogen  is  evolved,  and 
potassium  chloride,  thiolactate.  and  thiodilactylate  are  formed  according 
to  the  equations  : — 

2KSH  +  C.H^Cl.COOH  =  KCl  +  C.,H,(SH).COOK  -f  HoS. 
C.H,(SH).COOK  -f  KSH  =  C,H4(SK).C00K  +  H^S. 
CoHi(SK).COOK  -f  C.HiChCOOK  =  KCl  +  (C,H4.COOK)oS. 

The  thiodilnctylate  was  precipitated  by  means  of  barium  chloride, 
and  the  thiolactic  acid  obtained  from  the  filtrate  by  acidulating  with 
sulphuric  acid  and  shaking  with  ether. 

a-ThioIactic  acid,  CHMe(SH).COOH,  may  be  prepared  more  easily 
by  saturating  an  aqueous  solution  of  pyruvic  acid  ^^'ith  sulphuretted 


ORGANIC  CHEMISTRY.  1299 

hydrogen  at  a  gentle  licat,  strong  hydrocliloric  acid  and  zinc  are  then 
added  ;  on  cooling,  the  thiolactic  acid  is  extracted  with  ether.  The  acid, 
is  a  colourless  oily  liquid  of  unpleasant  odour,  and  miscible  Avith  water 
and  alcohol  in  all  proportions.  Ferric  chloride  gives  a  transient 
indigo-blue  colour,  after  wliicli  alkalis  give  an  intense  })ui-ple-red 
coloratiott  which  gradually  disappears  in  contact  with  the  air. 
Excess  of  ferric  chloride  converts  it  into  dithiolactylic  acid.  Cupric 
salts  added  in  excess  produce  a  deep-violet  solution  (distinction  from 
/i-thiolactic  and  thioglycoliic  acids,  which  give  precipitates).  A 
number  of  salts  derived  from  thiolactic  acid  are  described  ;  those 
metals  which  arc  precipitated  from  an  acid  solution  by  sulpliurctted 
hydrogen  form  acitl  compounds,  l)y  displacement  of  the  hydrogen  which 
is  combined  Avith  sul])hur,  of  the  type  C;H4(SR).C00H.  Ethylic  thio- 
lactate,  prepaied  by  heating  a  mixture  of  thiolactic  acid  with  alcohol 
and  a  little  sulphuric  acid,  is  a  mobile  liquid  of  intensely  disagreeable 
odour,  and  only  slightly  soluble  in  water;  with  solutions  of  the  heavji' 
metals,  it  behaves  like  mercaptan ;  thus  with  co^iper  it  forms  a  com- 
pound [CoH4(COOEt)S],Cu2. 

DithiodUactylic  acid,  (C2Hj.COOH).,S2,  is  prepared  by  the  oxidation 
of  thiolactic  acid  with  iodine  or  ferric  chloride  ;  it  crystallises  in  shining 
needles  or  hard  cakes,  which  melt  at  142°,  and  are  sparingly  soluble 
in  cold  but  readily  in  hot  water,  alcohol,  or  ether.  It  gives  no 
reactions  with  either  copper  or  iron  salts  ;  zinc  and  hydrochloi-ic  acid 
convert  it  into  thiolactic  acid,  which  is  thus  most  readily  obtained  in 
a  pure  state.  The  author  regards  it  as  almost  beyond  doubt  that  the 
ncid  prepared  by  Schacht  and  Biittinger  was  really  dithiolactylic  acid, 
the  percentage  composition  being  but  slightly  diiTercnt  from  that  of 
thiolactic  acid. 

Thiodilartylic  acid,  (C2H4.COOH)2S. — As  already  mentioned,  this 
acid  is  obtained  as  a  bye-product  in  the  preparation  of  thiolactic  acid. 
It  is  formed  as  the  principal  product  by  the  action  of  potassium 
a-chloropropionate  either  on  potassium  sulphide  or  on  basic  potassium 
thiolactate.  The  free  acid  is  obtained  from  its  barium  salt  by  acidu- 
lation  with  sulphuric  acid  ;  it  crystallises  in  large  well-formed  mono- 
clinic  prisms  melting  at  125°.  The  acid  is  very  soluble  in  water, 
alcohol,  and  etlu-i-;  it  suffers  no  change  from  contact  with  the  air,  and 
is  not  acted  on  bv  nascent  hvdrogen  or  sulphuretted  hydroticn. 

^-Thiolactic  arid  (thiohydraciTlicacid),  CH2(SH).CH2.C()()1I,  is  ob- 
tained by  the  action  of  S-iodopi-opionic  acid  on  potassium  sulplihvdratc  ; 
there  is  no  second  acid  formed  in  this  reaction.  It  is  best  pi'e])arnd 
in  a  state  of  purity  by  reducing  /i-dithiodihictylic  acid.  It  is  acujour- 
less  liquid  of  a  disagreeable,  ])enetrating  odour,  diifering  from  that  of 
a-thiolactic  acid;  with  the  latter  acid,  however,  it  agrees  in  most 
respects,  but  is  more  readily  oxidised  in  contact  with  the  air  to 
/:J-dithiolactyHc  acid,  and  witli  cupric  salts  gives  a  light-violet  pre- 
cipitate, which  soon  turns  to  a  dirty  green  colour.  The  compounds 
with  the  heavy  metals  are  similar  to  those  of  a-thiolactic  acid,  thus  : 
[CH..(C00H).CH2.S],Hg. 

ti-Dithiodihicliilic  add,  [Cn,(C00M).CIT2].S,,  is  oblained  by  treating 
crude  thiohydracrylic  acid  with  ferric  chloi-ide  as  long  as  a  transient 
blue  colour  is  produced,  a  voluminous  cj-ystallino  prccii»itate  is  oblained. 


1300  ABSTRACTS   OF   CHEMICAL  PAPERS. 

which  is  washed  with  cold  and  recrjstallised  from  hot  water.  The 

acid  forms  thin  silvery  plates  almost  insoluble  in  cold  water.  It  is 
i-educed  to  thlohjdracrjhc  acid  bj  nascent  hydrogen. 

P.  F.  F. 

Action  of  Ethyl  Dibromosuccinate  on  Ethyl  Malonate.  By 
W.  H.  Perkin,  juu.  {Ber.,  17,  1652 — 1658). — Sodium  (4-  grams)  is 
dissolved  in  absolute  alcohol  (50  grams),  ethyl  malonate  (14  grams) 
added,  and  then  gradually  an  alcoholic  solution  of  ethyl  dibromosuc- 
cinate, the  whole  being  well  cooled  after  each  addition.  The  product 
is  he.ited  on  a  water-bath  until  it  becomes  neatral,  diluted  with  water, 
and  the  oil  extracted  with  ether.  The  ethijUc  trimethi/lenetetracarboxi/late, 

CH.COOEt 
(C00Et)2C<(^  I  ,  obtained,  is  a  very  thick,  colourless  oil  of 

^CH.COOEt 
agreeable  odour;  it  boils  at  245 — 247°,  and  does  not  solidify  in  a 
freezing  mixture.  In  order  to  obtain  the  free  acid,  the  ethyl  salt  is 
bailed  with  an  excess  of  soda  solution,  the  whole  evaporated  nearly  to 
dryness,  acidulated  with  dilute  sulphuric  acid,  and  extracted  with 
ether.  Trimethtjleiietetracarhoxj/Uc  acid  forms  a  hard,  colourless  crystal- 
line mass,  and  melts  at  95 — 100°  Avith  evolution  of  carbonic  anhydride. 
It  is  a  strong  acid,  dissolves  readily  in  water,  ether,  alcohol,  and 
acetone,  sparingly  in  light  petroleum,  benzene,  and  toluene.  The 
silver  salt,  C7H,08Ag4,  is  obtained  by  precipitation  from  the  ammonium 
s  dt  as  a  white  amorphous  precipitate ;  it  decomposes  suddenly  on 
lieatiug.  The  ammonium  salt  is  not  precipitated  by  copper  sulphate, 
whilst  with  barium  chloride  it  yields  a  white  gelatinous  precipitate 
very  sparingly  soluble  in  water.  The  calcium  salt,  C7Ho08Ca2,HiO, 
separates  on  warming  a  solution  of  the  ammonium  salt  to  which 
calcium  chloride  has  been  added ;  it  is  much  more  soluble  in  cold 
than  in  hot  water.  When  trimethylenetetracarboxylic  acid  is  heated 
at  19U — 200°,  carbonic  anhydride  is  evolved,  and  triinethyleiietricarb- 

CH.COOH 
o.vylic  acid,  COOH.CH<;    |  ,  is  obtained  as  in  an  oil.     When 

^CH.COOH 
purified  it  is  crystalline,  melts  at  about  145 — 150°,  dissolves  readily 
in  water,  alcohol,  and  acetone,  and  sparingly  in  light  petroleum, 
benzene,  carbon  bisulphide,  and  chloroform.  When  it  is  heated,  it 
first  o-ives  off  water,  partially  carbonises  and  yields  a  small  quantity  of 
distillate ;  this  solidifies  on  cooling,  is  sparingly  soluble  in  ether,  and 
is  probably  the  anhydride  of  the  acid.  The  silver  salt,  CeHaOeAgs, 
iorms  a  white  granular  precipitate,  and  does  not  explode  when  heated. 
The  ammonium  salt  yields  a  bright-green  sparingly  soluble  precipitate 
Avith  capric  sulphate,  and  very  sparingly  soluble  white  precipitates 
with  barium  chloride  and  lead  acetate,  Avhilst  with  calcium  chloride 
no  precipitate  is  formed  except  on  warming,  the  calcium  salt  being 
much  more  soluble  in  cold  than  in  hot  water,  and  appai-ently  almost 
insoluble  in  boiling  water.  The  trimethylenetricarboxylic  acid  is 
isomeric  with  the  acid  described  by  Conrad  and  Guthzeit  (this  vol., 
p.  y91),  with  aconitic  and  carboxylglutaconic  acids,  and  is  perhaps 
identical  with  Baeyer's  aceconitic  acid  (^Annalen,  135,  206). 
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At  the  end  of  the  paper,  a  table  is  given  containing  all  the 
trimethylene-  and  tetrametliylene-derivatives  hitherto  prejiared. 

A.  K.  M. 

Homologues  of  Glycidic  Acid.  By  ^Iklikoff  (Bull.  Soc.  Chhn., 
41.  oil).  WliLii  ciutdiiic  acid  is  acted  on  by  hypochlorous  acid, 
cJiloroxyovtt/ric  acid  is  obtained  which  melts  at  G2 — 03°,  and  this 
when   treated    with    alcoholic    potash    gives    the    potassium    salt    of 

CHMe 
propi/Ieneo.r^carlo.vyUc  acid,  0^   |  ,    which    crystallises 

^CH.COOK.iH.O 
in  small  prisms.  The  silver  salt  likewise  crystallises  in  prisms,  and 
its  aqueous  solution  forms  a  silver  mirror  when  boiled.  The  acid  melts 
at  84°  and  evolves  suffocating  vapours;  it  forms  additive  compounds, 
and  combines  with  hydrochloric  acid,  evolving  heat  and  pi-oducino-  an 
isomeric  chloroxybntyric  acid,  melting  at  85°.  The  acid  is  distin- 
guished from  glycidic  acid  by  absorbing  water  when  exposed  to  the 
air,  with  formation  of  glycei-ic  acid.  When  heated  Avith  water  at 
120°,  propylene</hjcolcarho.vyHc  acid  is  obtained,  of  which  the  barium 
and  silver  salts  were  examined.  Treated  with  ammonia,  the  acid  yields 
amidoryliityric  acid,  which  crystallises  in  prisms  and  combines  with 
both  acids  and  bases.  Metacrylic  acid  is  converted  by  hypochlorous 
acid  into  cMorisohutyric  acid ;  this  melts  at  lOG — 107°,  and  Iwils  at 
230 — 23o°  with  partial  decomposition.  It  is  decomposed  by  alcoholic 
potash,  yielding  metoxyacrylic  acid,  C4H503,^HoO.  The  potassium  salt 
of  this  acid  crystallises  in  prismatic  plates,  and  the  silver  salt  in 
needles.  The  free  acid  is  a  viscous  liquid,  which  combines  with 
hydrochloric  acid,  forming  cldoroxyisohufyric  acid.  The  acids  con- 
taining the  ethylene  oxide  residue  are  distinguished  by  combining 
directly  with  other  bodies.  W.  R.  D. 

Isomerism  of  Fumaric  and  Maleic  Acids.  By  P^trikff  {Ball. 
Soc.  C'liim.,  41,  30'J). — The  additive  compounds  of  fumaric  and 
maleic  acids  are  distinguished  by  different  boiling  and  fusing  points; 
when  they  are  saponified,  fumaric  acid  is  formed.  The  actiim  of 
chlorine  on  fumaric  acid  gives  rise  to  dichlorosuccinic  and  trichlor- 
acetic acids.  Under  the  same  conditions,  maleic  acid  al.so  forms  a 
dichlorosuccinic  acid  which  differs  in  solubility  and  fusing  point  from 
that  obtained  fi-om  fumaric  acid.  FumaiHc  acid  combines  with 
hypochhtrous  acid,  forming  a  liquid  which  yields  inactive  maleic  acid 
when  reduced  by  sodium-amalgam.  Maleic  acid  when  treated  in  the 
pame  way  also  gives  inactive  maleic  acid  together  with  an  aci<l  of  the 
formula  i\ll,Oi.  which  is  piftbably  oxymaleic  acid,  and  an  acid  liquid 
liaving  the  composition  of  maleic  acid,  but  which,  when  heated,  is 
decomposed  into  carbonic  anhydride  and  a  substance  having  the 
formula  CoHmOj.  By  the  action  of  zinc  ethyl  on  the  neutral  ether  of 
fumaric  acid  ethylsuccinic  acid  was  obtained.  The  author  considers 
that  the  foi-mula  for  fumaric  acid  which  has  been  ])roposcd  by  Fittig, 
accurately  represents  the  constitution  of  the  acid,  but  does  not  admit 
the  foiinula  for  maleic  acid  which  has  been  suggested  bv  the  same 
chemist.  W.  R.  D. 

TOL.  xr.vi.  4  t 
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Action  of  Hydroxylamine  on  Meconic,  Comenic,  and  Pyro- 
meconic  Acids,  By  E.  Odernheimer  (Ber.,  17,  2081 — 2088). — 
By  the  action  of  liydroxylamine  hydrochloride  on  an  alcoholic  solu- 
tion of  meconic  acid,  there  is  obtained  a  compound  of  the  formula 
C7H5O7N  +  H2O.  It  crystallises  in  colourless  rosettes  of  small  needles, 
readily  soluble  in  water,  sparingly  soluble  in  alcohol,  ether,  and 
chloroform,  insoluble  in  light  petroleum  ;  it  decomposes  suddenly 
-when  heated  to  about  190°.  Heated  with  strong  hydi'ochloric  acid 
hydroxylamine  is  separated.  The  aqueous  solution  has  a  strongly 
acid  reaction  and  reduces  Fehling's  solution  at  the  ordinary  tem- 
perature. With  both  the  acid  and  salts,  ferric  chloride  gives  a  charac- 
teristic red  coloration  similar  to  that  produced  by  meconic  acid. 
Two  silver  salts  were  obtained,  the  first  a  yellow  salt  by  the  addition  of 
silver  nitrate  to  a  neutral  solution  of  the  ammonium  salt,  it  is  very 
unstable ;  on  adding  ammonia  a  silver  mirror  is  deposited ;  the 
second  is  a  white  salt,  CvHsOTNAgo  +  H2O,  formed  on  adding  silver 
nitrate  to  a  cold  aqueous  solution  of  the  free  acid;  it  is  sparingly 
soluble  in  hot  water,  insoluble  in  alcohol.  The  normal  calcium  salt, 
C7H307NCa  +  4H2O,  forms  thin  transparent  plates.  The  acid 
salt,  (CTHaOTNjaCa  +  2H2O,  is  obtained  by  addition  of  calcium 
chloride  to  the  free  acid  ;  it  crystallises  in  white  needles.  The  sodium 
salt,  CTHsOvNNa,  is  crystalline  and  insoluble  in  alcohol.  The  barium 
salt,  (C7HaO-N)2Ba  4-  loH^O,  crystallises  in  feathery  groups  of  needles. 
These  results  show  that  there  is  only  a  single  oxygen-atom  in  meconic 
acid  capable  of  entering  into  reaction  with  hydroxylamine,  and 
renders  it  very  probable  that  meconic  acid  is  a  ketonic  acid  of  the 
formula  C4H0(C0)(0H).C00H,  the  isonitroso-derivative  having  the 
formula  CiHOCC :  NOH)(OH).COOH.  The  author's  experiments 
with  hydroxylamine  hydrochloride  and  comenic  and  pyromeconic 
acids  yielded  negative  results.  The  author  has  investigated  the 
action  of  hydroxylamine  on  dehydracetic  acid,  and  obtained  results 
confirming  those  of  Perkin  and  Bernhart  (this  vol.,  p.  1121). 

A.  .1.  G. 

Action  of  Hydroxylamine  and  Ethylamine  on  Comanic 
Acid.  By  H.  OsT  (/.  pr,  Chem.  [2],  29,  378— 380).— This  is  a 
preliminary  note  published  in  consequence  of  the  appearance  of  a  paper 
by  V.  Meyer  (Abstr.,  this  vol.,  p.  993),  on  the  action  of  hydroxylamine 
on  chelidonic  and  meconic  acids.  On  mixing  equivalent  weights  of 
comanic  acid,  C5H3O2.COOH,  hydroxylamine  hydrochloride,  and 
sodium  carbonate  with  water,  and  heating,  the  whole  dissolves,  but 
soon  a  body  sepai-ates  having  the  composition  of  an  oximido-comanic 
acid,  C5H30(NOH).COOH.  This  substance,  however,  does  not 
behave  like  auoximido-compound,  for  the  nitrogen  is  not  loosely  com- 
bined, and  when  heated  with  fuming  hydrochloric  acid  no  hydroxyl- 
amine is  eliminated,  but  at  200"  carbonic  anhydride  is  evolved  with 
formation  of  a  compound  C5H5NO2.  Tin  and  hydrochloric  acid 
convert  the  oximido-compound  into  /3-hydroxypicolimc  acid,  which 
is  also  readily  formed  fi'om  comanic  acid  and  ammonia.  It  would 
thus  appear  that  the  hydroxylamine  acts  similarly  to  ammonia,  and 
that  the  above  compound  is  a  diliydroxypyridinecarboxylic  acid. 
Erhylamine    converts    comanic    acid     into    an     acid,     CeHgNOs  -|- 
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^HjO,  which  appears  to  be  ethylpyridinehydroxycarboxylic  acid, 
C5H2EtN(OH).COOH.  Similarly  conieuic  acid  and  echylamine  give 
C^HgNOj,  which  is  probably  dihydroxy-ethylpyridinecarboxylic  acid, 
whilst  aniline  and  comenic  acid  i^ive  a  corresponding  phenvl-com- 
pound,  CHsNO^.  ^  P.  F.  F. 

Decomposition  of  Optically  Inactive  Compounds.  By  E. 
Jun<;flki.sch  {Hall.  Sue  Chim.,  41,  tl±2 — 2-JG).^The  autlior  considers 
that  the  separation  or  non-separation  of  inactive  compounds  by 
"compensation  "  is  determined  by  the  relative  solubility  of  the  inac- 
tive compound,  and  of  the  two  compounds  into  which  it  is  capable  of 
being  separated.  If  the  original  compound  is  less  soluble  than  either 
of  the  compounds  of  which  it  is  constituted,  no  separation  is  effected 
by  crystallisation  ;  but  if  either  of  the  constituent  compounds  is  less 
solulile  than  the  original  compound,  separation  occurs  under  certain 
conditions  when  crystallisation  is  attempted.  This  being  the  case, 
the  result  will  vary  at  different  temperatures  ;  thus  it  has  been  noticed 
that  sodium  potassium  tartrate  can  be  crystallised  without  decompo- 
sition near  0  ,  the  salt  at  this  temperature  being  less  soluble  than 
either  the  dextrorotatory  or  laevorotatory  salts  which  compose  it.  The 
unequal  solubility  of  the  two  products  of  the  decomposition  also 
appears  to  be  an  important  factor  in  producing  the  result.  This  has 
been  investigated  in  the  case  of  sodium  ammonium  racemate,  a 
process  for  the  separation  of  which  into  dextrorotatory  and  Isevo- 
i-otatory  sodium  ammonium  tartrates  has  been  devised  by  the  author, 
and  fully  described  in  a  previous  Abstract  (Abstr.,  1882,602).  As  the 
result  of  a  number  of  experiments,  it  is  noticed  that  in  the  first  crys- 
tallisation the  dextrorotatory  salt  is  deposited  in  greater  quantity  than 
the  laevorotatory,  but  in  the  second  crystallisation  the  reverse  is  the 
case.  Further,  a  supersaturated  solution  of  ammonium  sodium  race- 
mate,  from  which  the  dextrorotatory  and  laevorotatory  salts  have 
been,  as  far  as  possible,  separated  by  crystallisation,  when  examined 
by  the  polariscope  is  feebly  laevorotatory,  and  on  the  addition  of  boric 
acid  becomes  markedly  so.  These  facts  indicate  the  greater  solubility 
of  the  laevorotatory  salt  in  the  saline  liquid.  The  decomposition  of 
cinchonine  racemate  into  dextrorotatory  and  laevorotatory  cinchonine 
tartrate,  and  of  cinchonine  paraphenylglycollate  into  the  two  active 
cinchonine  phenylglycollates,  may  be  explained  by  the  wide  difference 
in  the  solubilities  of  the  constituent  salts.  The  behaviour  of  para- 
camphoric  acid  also  supports  this  view.  When  a  hot  concentrated 
solution  of  this  acid  is  cooled  and  fractionally  crystiillised,  the  crystals 
which  separate  between  80'  and  40'^'  are  strongly  laevorotatory,  whilst 
those  formed  below  40'  are  dextrorotatory.  By  recrystallising  these 
fiactions  they  become  more  and  more  strongly  laevo-  or  dextro-rota- 
tory. In  this  way  crystals  were  obtained  ccjntaining  7o  per  cent,  of 
the  laevorotatory  acid.  When  a  solution  of  paracamphoric  acid  is 
crv.stalli.sed,  and  the  crystals  allowed  to  remain  in  the  cold  in  contact 
with  the  mother-liquor,  they  are  reconverted  into  the  original  acid. 
The  difference  in  the  solubility  of  the  dextro-  and  l89VO-rotjitory  cam- 
phoric acids  can  be  still  f  urtlier  increased  by  the  addition  of  acetic  acid. 

W.  R.  D. 
4  t  2 


1304:  ABSTRACTS   OF   CHKMICAL  PAPERS. 

Synthesis  of  Tartaric  Glucoside.  By  A.  Guyard  {Bull.  Soc. 
Chim.,  41,  291). — When  tartaric  anhydride  is  added  to  g-lucose  which 
has  been  heated  to  incipient  fusion,  water  is  given  off,  and  a  white 
substance  remains  which  is  entirely  soluble  in  water.  The  aqueous 
solution  is  unaltered  by  prolonged  ebullition,  and  neither  tartaric  acid 
nor  glucose  can  be  detected  by  the  ordinary  reactions.  When  the 
solution  is  boiled  with  a  dilute  mineral  acid,  tartaric  acid  and  glucose 
are  regenerated.  W.  R.  D. 

Occurrence  of  Citric  Acid  in  the  Seeds  of  Leguminosse.     By 

H.  RiTTHAUSEN  (/.  pr.  CJiem.  [2],  29,  357—359). — Malic,  oxalic,  and 
citric  acids  have  been  proved  to  exist  in  the  seed  of  the  yellow  lupin 
{Lup.luteus)  (Beyer,  Abstr.,  1872,  519;  J.  pr.  Chem.^  [^J,  2,  339), 
by  the  author  and  others.  He  has  since  found  citric  acid  in  the 
seeds  of  Vicia  sativa,  V.  faba,  Pisum  sativum,  and  phaseolus.  The 
powdered  seeds  were  extracted  with  water,  acidified  with  hydrochloric 
acid,  the  solution  neutralised  with  potash  or  soda  and  concentrated  ; 
the  residue,  after  filti-ation,  was  treated  with  basic  lead  acetate ;  the 
precipitate  was  decomposed  with  sulphuretted  hydrogen  in  the  usual 
way,  and  the  clear  liquid  rendered  strongly  alkaline  with  lime- 
water.  The  precipitate,  consisting  chiefly  of  calcium  phosphate,  was 
filtered  off  and  the  solution  boiled  to  precipitate  the  calcium  citrate, 
from  which  the  citric  acid  was  prepared  by  decomposition  with  sul- 
phuric acid.  P-  F.  F. 

Furfuraldehyde.  By  A.  Guyard  (Bull.  Soc.  Chim.,  41,  289—291). 
— When  paper  steeped  in  aniline  acetate  is  immersed  in  a  liquid  con- 
taining furfuraldehyde,  a  magnificent  rose-red  colour  is  produced. 
Furfuraldehyde  is  contained  in  pyroligneous  acid,  and  it  is  to  this 
substance  that  acetic  acid,  prepared  from  pyroligneous  acid,  owes  the 
peculiar  odour  which  renders  it  unfit  for  the  preparation  of  vinegar. 
The  furfuraldehyde  can  be  removed  from  pyroligneous  acid,  from 
which  the  tar  has  been  separated,  by  agitating  it  with  benzene.  The 
compound  remains  when  the  benzene  is  evajDorated.  The  acid  can  be 
purified  by  distillation.  W.  R.  D. 

Constitution  of  Furfuraldehyde.  By  A.  Pawlinoff  and  G. 
Wagner  (Ber.,  17,  1967 — 1969). —  One  of  the  authors  has  recently 
shown  that  aldehydes  combine  directly  with  zinc  alkyls  forming 
the  alkylates  of  secondary  alcohols  (Jour.  Russ.  Chem.  Soc,  1884, 
[i],  283).  Two  formulge  have  been  proposed  for  furfuraldehyde: 
OH.C==C.COH  CH=CH 

I            I                by  Kanonnikotf,  and       |  |  by     Baeyer. 

CH  =  CH  HC C.COH 

>^' 
The  action  of  zinc  ethyl  gives  a  means  of   investigating  the  question, 

as  if   a  hydroxyl-group  be  present  it  will  attack  that  as  well  as  the 

aldehyde-group.      The  authors'  results  show  that  the  second  oxygen 

atom  is  not  present  as  hydroxyl,  the   product  of  the  reaction  yielding, 

on  treatment  with  water,  ethyl  furfunjl  cariinol,  C4H3O.CHEt.OH. 
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Its  formation  is  represented  by  the  equations — 

C4H3O.CHO  +  ZnI<]t..=  C,H;,O.CHEt.OZnKtan(l 
CHaO.CHEt.OZnEt  +  2H,0  =  CiH.O.CHKt.OH  +  C,Uc  +  Zn(OH),. 

It  is  a  eolonrless  viscid  lif[uid  of  agreoaI)lo  aromatic  odour,  and  is 
moderately  soluble  in  water.  It  boils  without  deeomposition  at  180° 
uiider  74V  mm.  pressure,  has  a  sp.  gr.  of  1066  at  0",  and  of  I'OoS  at 
15'5°  (water  at  0'  ^  1).  Acetic  anhydride  exerts  a  dehydrating 
influence  on  it,  converting  it  into  a  mixture  of  hydrocarbons. 

A.  J.  G. 

Substitution-derivatives  of  Pyromucic  Acid.  By  H.  B.  Hill 
:ind  C.  H.  Sani'.kr  (Bcr.,  17,  1759 — 1764). — Tunnies  described 
(Abstr.,  1878,  7Sb)  a  dibromopyroinucic  acid  (m.  p.  IS-i — 186°), 
obtained  by  the  action  of  potash  on  pyromucic  acid  tetrabromide,  but 
did  not  give  the  details  of  its  preparation. 

If  an  alcoholic  solution  of  the  tetrabromide  is  poured  slowly  into 
excess  of  strong  alcoholic  soda,  care  being  taken  to  pi'event  any  great 
rise  in  temperature,  the  sodium  salts  of  two  dibromopyromiicic  acids 
are  obtained.  These  salts  are  sparingly  soluble  in  alcohol,  and  the 
acids  can  be  easily  separated  by  means  of  the  difference  in  the  solu- 
bilities of  their  calcium  salts.  The  more  soluble  salt  yields  an  acid 
melting  at  102° ;  the  less  soluble  one  melting  at  168".  The  formei- 
acid  crystallises  in  flat  needles,  easily  soluble  in  boiling  water,  in 
alcohol,  ether,  boiling  benzene  or  chloroform,  very  sparingly  in  carbon 
bisulphide  and  light  petroleum.  When  heated  with  dilute  nitric  acid 
(1  :  5)  it  dissolves  with  evolution  of  carbonic  anhydride,  and  the 
solution  contains  a  mixture  of  mucobromic  and  dibromomale'ic  acids. 
This  acid  i.s  undoubtedly  the  same  as  that  obtained  by  Tonnies.  By 
the  action  of  brouiine-water  on  his  acid,  Tonnies  obtained  an  easily 
soluble  substance  melting  at  88^,  which  he  believed  to  be  the  aldehyde 
of  dibromofu marie  acid.  The  authors  have  obtained  a  compound 
having  the  same  properties,  but  only  in  very  small  quantity.  When 
the  acid  is  suspended  in  water,  and  bromine  vapour  is  passed  into  the 
liquid  by  means  of  a  current  of  air,  tetrabromotetraphenol  (tetrabromo- 
furfnraii),  CiBrjO,  melting  at  64 — 65°,  is  formed,  according  to  the 
equation  C,U,\h,0,  +  2Br,  =  CiBriO  +  CO2  +  2HBr. 

The  second  ddn-omopyromucic  acid,  melting  at  168^,  can  be  more 
easily  prepared  by  the  action  of  bromine  (2  mols.)  on  dry  pyromacic 
acid.  The  resulting  mixture  of  the  acid  and  its  dibromide  is  treated 
with  water  to  decompose  the  bromide,  and  the  acid  purified  by  means 
of  its  calcium  salt :  some  dibi-omomale'ic  acid  is  always  formed  in  the 
reaction.  This  dibromopyromucic  acid  is  easily  soluble  in  boiling 
water,  in  alcohol,  and  ether,  in  boiling  benzene  or  chloroform, 
sparingly  in  carbon  bisul[)hi(le.  When  heated  with  dilute  nitric  acid, 
it  is  oxidised  and  yields  monobromofuniaiic  acid,  C4ll3lirOi.  When 
bromine  is  allowed  to  act  on  the  acid  suspended  in  water,  monobromo- 
maleic  bromide,  C,HBi';,0-.,  is  formed.  This  last  reaction  seems  to 
proceed  most  regularly  when  the  bromine  is  added  cjuiekly.  ^lono- 
bromomaleic  bromide  crystallises  in  long  white  needles  meltijig  at 
55^.  It  is  slowly  acted  on  by  boiling  wafer,  and  yields,  appai-eiitly,  a 
mixture  of  nionobromofumaric,   munobromomaleic,  and    dibromosuc- 
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cinic  acids.      The   other  usual   solvents  dissolve  it  readily.     "When 
decomposed  with  potash,  it  yields  monobromomaleic  acid. 

Judging  from  their  oxidation-products,  the  authors  believe  that  the 
two  acids  may  best  be  represented  by  the  formulaa 

M.  p.  192°.  M.  p.  168°. 

CBr CBr  CH CBr 

II  II  and     II  II 

CH.O.C.COOH  CBr.O.C.COOH. 

and  therefore  names  them  respectively  /S-/-  and  ^^-dihromopyromucic 
acid. 

When  treated  in  ammoniacal  solution  with  zinc-dust,  both  acids 
jdeld  ^-monohromopyromucic  acid  melting  at  128 — 129°.  This  acid 
crystallises  in  needles,  and  is  easily  soluble  in  the  usual  solvents. 
When  boiled  with  dilute  sulphuric  acid,  it  yields  monobromofamaric 
acid  melting  at  176 — 177°. 

6-Monobromopyromucic  acid  melting  at  183  —184^  combines  easily 
with  bromine  to  form  an  additive  product.,  which  melts  at  170^  with 
decomposition  ;  this,  when  treated  with  alcoholic  potash,  readily  yields 
tnbromopyromucic  acid,  crystallising  in  small  tufts  of  needles  melting 
at  218 — 219°.  It  is  sparingly  soluble  in  boiling  water,  easily  in  ether  or 
alcohol,  and  almost  insoluble  in  light  petroleum  and  carbon  bisulphide. 
When  oxidised  by  moderately  strong  nitric  acid  (1  :  2),  it  yields 
dibromomale'ic  acid  :  bromine-water  converts  it  into  tetrabromotetra- 
phenol,  together  with  a  small  quantity  of  dibromomaleic  acid. 

L.  T.  T. 
Optical  Behaviour  of  certain  Amido-acids.  By  E.  Schulze 
and  E.  Bosshaed  {Her.,  17,  1610). — The  amido-acids  obtained  on 
heating  conglutin with  hydrochloric  acid  are  optically  active;  leucine 
dissolved  in  hydrochloric  is  dextrorotatory,  and  tyrosine  Igevorotatory  ; 
glutaminic  acid,  under  the  same  conditions,  is  also  dextrorotatory. 
The  tyrosine,  leucine,  and  glutamic  acid,  which  are  obtained  by  the 
action  of  baryta-water  on  conglutin,  are  however  optically  inactive  ; 
this  applies  to  both  acid  and  alkaline  solutions,  and  in  the  case  of  the 
two  latter  substances  has  also  been  proved  for  aqueous  solutions. 
Differences  of  solubility  of  the  active  and  inactive  amido-acids  have 
also  been  observed.  A.  K.  M. 

Aceturic  Acid  (Acetylglycocoll).  By  T.  Curtius  (Ber.,  17, 
1663 — 1674). — The  author  prepares  aceturic  acid  by  boiling  glycocine 
(40  grams),  dried,  and  finely  powdered,  with  acetic  anhydride 
(60  grams)  and  benzene  (250  grams)  for  four  hours,  the  flask  being 
frequently  shaken  to  prevent  the  glycocine  from  caking.  The  benzene 
is  distilled  oif,  the  residue  dissolved  in  hot  alcohol,  and  the  solution 
decolorised  by  animal  charcoal.  The  reaction  is  nearly  quantitative, 
and  may  be  expressed  thus  : 

2NH,.CHo.C00H  +  A3oO  =  2NH5^.CH2.C00H  +  H^O. 

The  yield  is  not  so  good  when  finely  powdered  dry  glycocine-silver 
(30  grams)  is  boiled  with  acetic  chloride  (16  grams)  and  benzene 
(200    grams),    as    in    Kraut   and    Hartmann's    method    (Zeitschr.  f. 


ORGANIC   CHEMISTRY.  1307 

Cliem.,  1868,  70).  In  this  reaction,  however,  other  compounds  are 
formed,  as  in  the  reaction  between  benzoic  chloride  and  glyeocine- 
silver  (Abstr.,  1883,  337)  ;  the  analogue  of  the  acid,  CioH,iN304,  has, 
for  instance,  been  obtained,  and  forms  a  microcrystaliine  powder 
melting  above  260°  after  first  blackening;  it  is  decomposed  by  boilin" 
with  naineral  acids,  with  formation  of  acetic  acid,  gljcocine,  and  a 
substance  which  yields  ammonia  when  heated  with  aqueous  alkalis. 
Aceturic  acid  se])arates  from  a  hot  saturated  aqueous  solution  in 
colourless  lanceolate  crystals  radiating  from  a  common  centre,  and 
from  a  dilute  solution,  by  evaporation  in  a  vacuum,  in  small  Insti-ous 
diaxial  crystals  ;  it  melts  at  206°.  A  litre  of  water  at  15°  dissolves 
27  grams  of  the  acid  ;  it  is  moderately  soluble  in  cold,  readily  in  hot 
alcohol,  and  very  readily  in  boiling  water,  but  is  insoluble  in  boiling 
ether,  benzene,  and  toluene;  it  is  only  sparingly'  soluble  in  hot  glacial 
acetic  acid  or  acetone.  Aceturic  acid  gives  a  red  colour  with  ferric 
chloride  and  a  deep  blue  colour  with  phenol  and  hypochlorites,  and 
is  decomposed  by  acids  and  alkalis  much  more  readily  than  bippuric 
acid.  It  combines  with  hydrochloric  and  sulphuric  acids,  but  the 
salts  obtained  are  readily  decomposed  by  water;  with  bases,  however, 
it  forms  stable^alts,  most  of  which  are  very  soluble  in  water.  The 
silver  salt,  NHAc.CH2.C00Ag,  is  moderately  soluble  in  cold,  very 
readily  in  hot  water,  and  insoluble  in  absolute  alcohol ;  the  ammoni-m 
salt,  NHAc.CH....C00NH4,H>0,  crystallises  in  glistening  needles  or 
large  plates  which  effloresce  over  sulphuric  acid ;  when  boiled  with 
water  or  alcohol,  it  splits  up  into  free  acid  and  ammonia;  it  is  mode- 
rately soluble  in  cold,  very  readily  in  hot  water,  less  so  in  hot  alcohol. 
The  barium  salt,  (NHAc.CHo.CdO)2Ba,5H20,  crystallises  in  clusters 
of  needles  which  deliquesce  on  exposure  to  the  air,  and  lose  only 
a  part  of  their  water  when  heated  at  '205^  ;  it  melts  at  about  2U0^ 
and  decomposes  at  250 — 260°  :  water  and  spirit  dissolve  it  very  readily 
in  the  cold,  whilst  hot  absolute  alcohol  dissolves  it  but  sparingly.  The 
coppf^r  salt,  (NH5c.CH..COO)2Cu,4iH20,  crystallises  in  azure-bluo 
needles,  loses  3^H20  at  105°,  and  decomposes  a  little  above  120°  ;  it  is 
very  readily  soluble  in  cold  water  and  in  hot  absolute  alcohol.  Tlie 
thallium  salt,  NHA^.CHi.COOTl,2(r')H20,  forms  small  lustrous  crys- 
tals resembling  anatase,  easily  soluble  in  cold  water.  'Y\\e  nickel,  ma(i- 
nesium,  lead,  and  mercurous  salts  are  also  crystalline.  The  metJnjl  salt, 
NHSc.CH2.C00Me,  forms  long  colourless  rhomboidal  plates,  melts 
at  58"5°,  and  boils  at  254°  (712  mm.)  ;  it  is  sparingly  soluble  in 
boiling  ether,  very  readily  in  alcohol,  chloroform,  benzene,  and  water. 
The  ctliijl-derivative,  NHAc.CH2.C00Et,  crystallises  in  large  rhombic 
plates,  is  hygi'0.scopic,  and  very  readily  taken  up  by  all  solvents;  it 
melts  at  48'  and  boils  at  260°  (712  mm.).  The  conversion  of  ethyl 
aceturate  into  ethyl  acetylglycollate,  CH2(0Ac).C()0Kt,  by  the  action 
of  chlorine  on  its  alkaline  solution  {Auuahn,  99,  181)  is  very  im- 
jierfeft,  the  chlorine  attacking  the  acetyl-grouj),  and  the  ethyl  acetyl- 
glycollate being  much  more  readily  decomposed  by  alkalis  than  the 
corresponding  benzoyl-compound.  A  quantitative  method  of  prepar- 
ing it  consists  in  boiling  ethyl  diazoacetate  with  glacial  acetic  acid, 
NjCHj.COOHIt  +  A7-0H  =  Cll2(0X^).C()0Kt  +  N,.  When  ethyl 
aceturate    is  gently  heated  with  aqueous  ammonia,  ammonium  acet- 
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urate  is  formed  together  with  aceturamide,l^B.Xc.CH2.C01^'S2-  This 
(■rystallises  in  large  colourless  plates  melting  at  137°  ;  it  is  insoluble 
in  ether,  readily  soluble  in  alcohol  and  water,  and,  when  boiled  with 
these,  is  rapidly  decomposed  with  evolution  of  ammonia. 

A.  K.  M. 
Glutamic  Acid.  By  C.  Scheibler  (Ber.,  17,  1725—1729).  The 
author  lias  prepared  a  quantity  of  this  acid  from  beetroot  molasses 
obtained  in  working  the  strontium  process.  Oebbeke  has  examined 
and  measured  crystals  of  this  acid,  and  of  its  hydrochloride,  side  by 
side  with  crystals  of  Ritthauseu's  glutamic  acid,  and  declares  them  to 
be  identical.  The  author  has  made  det-erminations  of  the  rotary 
power  of  glutamic  (amidoglutaric)  acid  and  its  salts  as  likely  to  prove 
of  value  in  determining  the  sugar  remaining  in  molasses.  A  Soleil- 
Scheibler  polariscope  was  used  with  a  column  of  solution  220  mm. 
long.  A  2  per  cent,  solution  of  the  free  acid  at  21°  had  a  sp.  gr. 
1-0U70,  and  a  rotation  1-3°,  giving  [x^j  =  +IV6°  or  [*]d  =  +102". 
A  4  per  cent,  solution,  rapidly  cooled  to  prevent  crystallisation,  gave 
a  rotation  2-7°  at  23°,  or  [«]^-  =  +12-0°,  or  [«]d  =  +10-6^  A 
solution  containing  calcium  salt  equivalent  to  2  per  cent,  had  a  sp.  gr. 
10240  at  20°  and  a  rotation  — 1"2°  at  22°.  This  gives  for  the  salt 
[«]j  =  — 4'2°  or  [a]D  =  — 3"7°;  and  for  the  acid  in  the  salt  [a]/  = 
—  5'3°  or  [a]©  =^  — 4' 7°.  A  4  per  cent,  solution  of  the  hydrochloride 
(=  3'205  per  cent,  acid)  had  a  sp.  gr.  I"01o8  at  19°  and  a  rotation 
+  5-2,  giving  for  CeHgNOj.HCl  [a]^-  =  +23-1°  or  [ajo  =  +20-4°,  or 
for  the  acid  therein  [a]j  =  +28"9''  or  [a]u  =  25'5°.  A  nitric  acid 
solution  shows  strong  destro-rotation,  varying  in  amount  according  to 
the  quantity  of  nitric  acid  employed  in  the  solution.  L.   T.   T. 

Uric  Acid.  By  E.  Fischer  (Ber.,  17, 1776 — 1788). — In  continua- 
tion of  his  previous  communication  (this  vol.,  996),  the  author  de- 
scribes several  more  derivatives  of  uric  acid  which  he  has  obtained, 
and  then  enters  into  a  theoretical  discussion  as  to  the  constitution  oi 
uric  acid. 

MonoiiiefJiyluric  Acids. — The  a-acid  described  by  Hill  (this  Journal, 
1876,  ii,  75)  yields  monomethylalloxan  and  carbamide  on  oxidation  : 
when  heated  with  concentrated  hydrochloric  acid,  it  splits  up  into 
carbonic  anhydride,  ammonia,  methylamine,  and  glycocine.  The 
/i-acid,  briefly  described  by  the  author  (this  vol.,  996)  under  the  name 
of  trihydroxymethylpui"in,  is  best  prepared  by  heating  dichlorhydroxy- 
methylpurin  with  concentrated  hydrochloric  acid  at  135 — 140°.  The 
ammonium  salt  is  not  decomposed  when  the  excess  of  ammonia  used 
in  its  preparation  is  boiled  off,  but  on  cooling  separates  from  the 
solution  as  a  gelatinous  mass.  When  treated  with  an  ammoniacal 
solution  of  silver  nitrate,  silver  is  deposited.  When  heated  with  phos- 
phoric chloride  and  oxychloride  at  130°,  it  is  partly  reconverted  into 
dichlorhydroxypurin.  When  oxidised  with  nitric  acid  or  chlorine- 
water  it  is  easily  decomposed  into  alloxan  and  methylcarbamide. 
When  heated  for  five  or  six  hours  at  170°  with  about  five  times  its 
weight  of  strong  hydi'ochloric  acid,  it  is  decomposed,  yielding  the 
same  products  as  the  a-acid. 

Limethyluric  Acids.— The  «-acid  of  Hill  is  decomposed  on  oxidation 
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into  monomethylalloxan  and  monomethylcarbamide  :  wlion  lioattnl 
with  In-drochloric  acid  at  170°,  it  yields  ammonia,  metliyhunine,  and 
^lycocino.  Its  ammonium  salt,  unlike  that  of  the  a-raono-acid,  is  de- 
composed by  boilinof — the  free  acid  being  re-formed.  When  heated 
for  some  time  at  125°  with  phosphoric  chloride  and  oxychloride,  an 
unstable  chlorinated  compound  is  produced  whicli,  however,  differs 
altop;ether  from  tlie  chlorinated  body  olAained  from  the  /^-acid.  The 
/i-acid  (already  described  under  the  name  of  trihytlroxydiinethylpurin) 
is  decomposed  when  heated  with  hydrocldoric  acid  at  170°,  yieliling 
carbonic  anliydride,  ammonia,  metiiylamine,  and  sarcosine.  Its  am- 
monium salt  is  not  decomposed  by  boiling.  AVhen  heated  w-ith 
phosphoric  chloride  and  oxychloride  at  13o",  it  is  almost  entirely 
reconverted  into  dichloroxydimethylpurin.  When  oxidised  with  nitric 
acid  or  chlorine-water,  traces  only  of  alloxan  are  produced,  the 
principal  product  being  a  body  of  the  composition  C:Hi()N405.  It  is 
formed  according  to  the  equation  CtH^NjOs  +  H2O  -f  O  =  C7HioN405, 
and  is  a  derivative  of  mesoxalie  acid.  It  has  no  analogue  in  the 
oxidation-products  of  any  of  the  uric  acid  derivatives,  and  the  author 
proposes  to  name  it  oxij-fi-dimet]tylnric  acid.  It  crystallises  in  lai'ge, 
colourless,  and  well-formed  plates,  melts  at  173 — 174",  and  is  com- 
pletely decomposed  at  a  slightly  higher  temperature.  When  its 
acpieous  solution  is  boiled,  decomposition  sets  in,  gas  is  evolved  freely, 
and  easily  soluble  products  are  formed.  Ammonia  produces  no  red 
coloration,  hydrogen  sulphide  has  no  action,  but  hydriodic  acid 
reduces  it,  forming  an  easily  soluble  crystalline  compound  still  under 
investigation.  Barium  hydroxide  gives  no  precipitate  with  a  cold 
aqueous  solution  of  the  compound,  but  on  heating  barium  mesoxalate 
is  at  once  pi-ecipitated.  whilst  carbamide,  and  probably  dimethyl- 
carbamide,  remain  in  solution.  When  oxidised  with  chromic  mix- 
ture, it  yields  cholestrophane,  C5H0N..O3 :  this  formation  of  choles- 
trojjhane  proves  that  both  methyl-groups  in  this  compound,  and 
consequently  in  /S-dimethyluric  acid,  are  combined  with  the  two 
nitrogen-atoms  which  are  split  off  from  y3-monomethyluric  acid  in  the 
form  of  monomethylcarbamide.  Consequently  it  its  clear  that  in  uric 
acid  there  is  a  carlamido-'jroiip  containing  tivo  iniido-yroups  distinct  from 
the  nucleus  tvhich  is  removed  as  alloxan  on  oxidation  in  acid  solution. 

Trimethyluric  Acid. — The  author  has  not  been  successful  in  his 
attempts  to  methylate  a-dimethyluric  acid.  When  the  lead  salt  of 
/i-dimethyluric  acid,  however,  is  heated  for  eight  hours  at  125 — 13u" 
with  an  ei|wal  weight  of  methyl  iodide  and  double  its  weight  of  ether, 
the  product  boik-d  with  water,  the  hot  extract  trrated  with  sulphurutted 
hydrogen,  and  the  tiltrate  supei-saturated  with  ammonia  and  ccMu-en- 
ti-ited  to  a  small  bulk,  trimethyluric  acid  separates  out  as  a  white 
crystalline  mass  melting  at  ;M5°.  It  is  slightly  soluble  in  alcohol  and 
chlorof(jrm,  readily  in  strong  hydrochloric  acid.  It  is  more  easily  soluble 
in  ammonia  than  in  water,  but  the  ammcmium  salt  is  decomposed  again 
by  boiling.  Its  alkaline  salts  crystallise  in  needles.  With  ammo- 
niacal  silver,  it  yields  a  crystalline  com])Ound  containing  silver  and 
amm(mia  ;  this  is  easily  soluble  in  hot  water,  and  with  excess  of  silver 
nitrate  yields  a  pale  yellow  gelatii-ous  precipitate.  If,  however,  the 
acid  is  dissolved  in  a  large  quantity  of  hot  ammonia,  the  calculated 
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quantity  of  silver  nitrate  added,  and  the  ammonia  then  boiled  ofF,  the 
normal  silver  salt,  CsHgAgNiOa,  crystallises  out  in  thin  needles. 
Trimethyluric  acid  shows  the  murexide  reaction  much  more  strongly 
than  does  /3-dimethyluric  acid,  and  is  more  unstable  towards  acids. 
It  is  decomposed  by  fuming  hydrochloric  at  130°,  and  yields  a  crys- 
talline compound  easily  soluble  in  boiling  water,  and  melting  at 
330°.  Trimethyluric  acid  is  isomeric  with  hydroxycaffeine,  and 
their  melting  points  are  identical,  but  they  are  without  doubt  totally 
distinct  bodies. 

Tetrametlnjluric  acid  was  prepared  from  trimethyluric  acid  by  treat- 
ing its  silver  salt  with  methyl  iodide.  It  crystallises  in  thin  white 
needles,  melts  at  218°,  and  distils  undecomposed.  It  is  easily  soluble 
in  boiling  water  or  chloroform,  more  sparingly  in  alcohol  and  ether. 
It  has  no  acid  properties,  but  is  very  unstable  towards  alkalis,  giving 
off  methylamine.  It  shows  the  murexide  reaction,  but  more  feebly 
than  the  trimethyl  acid.  It  is  isomeric,  but  not  identical  with  meth- 
oxycaffeine.  When  heated  with  hydrochloric  acid  at  170°,  this  acid 
yields  methylamine,  but  vo  trace  of  ammonia.  It  is  thiis  clear  that  in 
tetramethi/Inric  acid  all  four  nifrngen-atoms  areimited  to  methyl. 

Taking  all  these  results  into  consideration,  the  author  looks  upon 

NH.CO.C.NH 

the  correctness  of  Medicus'  uric  acid  formula,     |  ||         ^CO, 

2  4 

as  fully  established,  and  he  proposes  for  convenience  of  nomenclature, 
&c.,  to  number  the  four  imide-groups  as  above. 

In  a-monomethyluric  acid  the  methyl-group  must  be  in  position 
1  or  2,  in  the  /3-acid  in  4.  In  a-dimethyluric  acid  one  Me  must  be  at 
1  or  2,  the  other  at  4  ;  in  the  /3-acid  the  two  Me-groups  must  occupy 
3  and  4.  The  only  trimethyluric  acid  must  have  two  Me-groups  at 
3  and  4,  and  one  at  1  or  2. 

The  author  considers  the  formation  of  dichloroxyraethylpurin  by  the 
action  of  phosphoric  chloride  on  /i-monomethyluric  ficid  to  be  analo- 
gous to  the  conversion  of  acid  amides  into  imido-chlorides  investigated 
by  Wallach.  L.  T.  T. 

Nitration  of  Benzene-derivatives.  By  P.  Spindler  (Amialen,, 
224,  283 — 313). —  In  addition  to  that  portion  of  the  research  which 
refers  to  the  nitration  of  benzene  (Abstr.,  1883,  975),  the  results  of 
the  author's  experiments  on  the  nitration  of  chloro-  and  bromo-beuzene, 
toluene,  ortho-,  meta-,  and  para-benzoic  nitranilide  are  given  in  the 
following  table. 

10  c.c.  of  nitric  acid  (sp.  gr.  1'5)  mixed  with  varying  quantities  of 
water  were  used,  and  the  resulis  are  expressed  in  molecules  of  NO., 
per  100  mols.  of  toluene,  Ac,  taken. 
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lOc.c.  HNO3 
+  xe.c.  H.>0. 

Toluene. 
Days. 

Cliloro- 

benzene. 

Days. 

Eroiiu)- 

benzene. 

Days. 

lienzyliiitninil 
Ortho.     '    Meta. 
Hours. 

ide. 
Pa 

ra. 

• 

1. 

10. 

f 
1. 

10. 

1. 

10. 

r 
1. 

50. 

1. 

50. 

1. 

50. 

X  =  0       .. 

1  .. 

2  .. 
2-5  .. 

4  .. 

5  .. 

6  .. 

7  5.. 
20       .. 

94-6 

22-5 
14  2 

114 

87-4 

80-8 

32-8 
15-8 

88-5 

81-7 
4-4 

93-3 

87-1 
19-7 

107-3 

101-3 
0 

115 

104-4 
66-6 

210 

97 

0 

240 

207 

0 

215 

50 
0 

224 

201 
0 

224 

38 

0 

233 

220 

34 

0 

The  jiutlior's  theoreticiil  conclusions  on  this  sul)JL'L't  liavt-  btTii 
already  published  {loc.  cit.).  W.  C.  W. 

Replacement  of  Amido-groups  in  Aromatic  Derivatives  by 
Chlorine.  l)y  T.  .Sanhmkyek  (/>'/-.,  17,  U;o:5 — Ui;>')). — In  an  iitteiiii>t 
to  prepare  ])henvlacetylene  by  the  action  of  cuprous  acetylido  im 
diazobenzene  chloride,  clilurobenzene  was  obtained.  This  result  is  due 
to  the  formation  of  cuprous  chloride,  and  is  best  carried  out  as  follows  : 
150  gi-ams  of  a  10  per  cent,  solution  of  cuprous  chloride  in  hydro- 
chloric acid  are  heated  almost  to  boiling  in  a  flask  provided  Avith  a 
reflux  condenser,  and  a  solution  of  diazobenzene  chloride  is  then 
gradually  added,  the  Avhole  being  kept  well  shaken  ;  each  drop  of  the 
diazobenzene  solution  produces  a  yellow  precipitate  which,  however,  at 
once  decomposes  with  evolution  of  nitrogen.  The  product  is  distilled 
in  a  current  of  steam,  dried  and  fractioned,  when  chlorobenzene  is 
obtained  of  constant  boiling  point  (130°).  In  explanation  of  this 
reaction,  the  author  sugirests  the  two  equations :  PliN  '.  NCI  + 
Cu,Cl,  =  PhX(CuCl).N(CuCl)Cl  and  PhN(CnCl).N(CuCl)Cl  =  N, 
+  Cu,Cl2  +  PhCl,  the  intermediate  compound  PhN(CuCl).N(CuCl)C"l 
being,  perhaps,  the  yellow  precipitate  mentioned.  Cupric  and  ferrous 
chlorides  do  not  act  in  this  way.  Metaniidobenzoic  acid  has  in 
the  same  Avay  been  converted  into  metachlorobenzoic  acid,  and  the 
reaction  simphtied  by  treating  a  mixture  of  the  aniido-conipound  and 
cuprous  chloride  with  potassium  nitrite.  The  author  is  trying  the 
reaction  with  other  substances,  and  already  finds  that  it  holds  with 
metanitraniline  and  paraphcnyK'nedianiine.  A.  K.  M. 

Reaction  of  Iodine  -with  Carbon  Compounds  at  High  Tem- 
peratures. By  B.  Kay.man  and  K.  Phkis  {Annalen,  223,  31o— ;j-2o). 
—  in  eailier  communications  (Abstr.,  1879,  (J23 ;  18^0,  403),  the 
authors  have  shown  that  by  the  action  of  iodine  at  250°  on  aromatic 
compounds  containing  long  side-chains,  the  side-chains  are  separated 
and  split  into  methyl-gntups  which  then  enter  the  aromatic  nucleus, 
forming  metliyl,  dimethyl,  &c.,  derivatives,  the  most  probable  course 
of  the  reaction  being  thai  methyl  iodide  substitution-derivatives  of 
the   aromatic   nucleus  are   first    formed,    and    bv  their   further  action 
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yield  free  iodine  and  aromatic  methyl  substitution-derivatives.  In 
accordance  with  this  view,  the  present  experiments  were  made  by 
heating  at  250°  aromatic  hydrocarbons  with  alkyl  iodides  and  a  small 
(juautity  of  iodine.  To  remove  the  hydriodic  acid  formed  in  some  cases 
the  corresponding  alkyl  bromide,  in  others  isohuty  alcohol  was  added. 

Benzene  with  methyl  iodide  and  iodine  yielded  methane,  toluene, 
and  higher  hydrocarbons  not  investigated. 

Toluene  with  ethyl  iodide  and  iodine  gave  xylenes  (principally 
metaxylene),  a  hydrocarbon,  C9H12  (ethyltoluene  ?)  and  hydrocarbons 
of  higher  boiling  point,  probably  hydrides  and  ethylphenyls. 

]\[etaxylene  with  iodine  and  metliyl  iodide  yielded  pseudocumene, 
mesitylene,  a  hydrocarbon,  CmHu,  most  probably  identical  with  that 
prepared  by  Holtmeyer  {Zelt.  /'.  Cliem.,  1867,  6b9)  from  mesitylene, 
and  a  hydrocarbon,  CnHie,  distilling  between  205°  and  228°. 

Commercially  pure  pseudocumene  (pseudocumene  and  mesitylene) 
Avith  ethyl  iodide  and  iodine  gave  symmetrical  (?)  ethyldimethyl- 
benzene. 

Hexyl  iodide,  when  heated  with  iodine  for  five  hours  at  256°,  yields 
a  combustible  gas  and  hydriodic  acid  in  large  quantities,  methyl  iodide 
in  small  quantity,  the  main  product  being  hexane.  A.  J.  Gr. 

Action  of  Methylene  Chloride  on  Toluene  and  Benzene.    By 

C.  Fkieuel  and  J.  M.  Cjrafts  (Bull.  Soc.  U/iini.,  41,  322—327). — 
Ditolylmethane,  diniethylanthracene,  together  with  para-,  meta-,  and 
probably  ortho-xylene,  are  obtained  by  acting  on  toluene  boiling  at 
110 — 111°,  with  methylene  chloride  boiling  at  40 — 45°,  in  presence 
(if  aluminium  chloride.  The  reactions  are  repi'esented  in  the  following 
way :    2C6H5Me  +  CH.Clo  =  CRi(C,Ri'^lti).  +  2HC1,  and  2C6H5Me 

+  2CH2CI0  =  CnHiMe/  I      ^CeHiMe  +  4HC1  +  Ho.     The  hydrogen 

liberated  in  this  reaction  reduces  the  methylene  chloride  to  methyl 
ehloi^de,  and  this  reacting  with  toluene  in  presence  of  aluminium 
chloride  yields  xylene  ;  para-  and  meta-xylene  were  recognised  by 
their  oxidation-products,  but  the  ortho  variety  was  also  probably 
produced.  When  benzene  is  treated  with  methylene  chloride  in 
pi'esence  of  a.luminium  chloride,  diphenylmethane  and  anthracene  are 
obtained,  and  also,  by  a  secondary  reaction,  toluene.  The  decomposi- 
tions are  CrMs  +  CH.,CL.  =  CH.(Ph)2  -f  2HC1 ;  2C6H6  +  4CHoCU= 
CuH.o  +  4HC1  +  2MeCl ;  and  CeHe  +  MeCl  =  CeHaMe  +  HCl.  The 
results  obtained  by  Schwarz  are  attributable  to  the  use  of  methylene 
chloride  containing  chloroform.  W.  R.  D. 

Action  of  Isobutyl  Chloride  on  Benzene.  By  E.  Gossin 
(Bull.  Soc.  Chun.,  41,  446— 447).— By  the  action  in  the  cold  of 
50  grams  of  isobutyl  chloride  (boiling  at  68 — 69°)  on  150  grams  of 
benzene  and  about  50  grams  of  aluminium  chloride,  two  liquids  of  the 
formula  CioHu  are  obtained.  The  one  boils  at  166 — 167°,  and  is 
identical  with  the  compound  obtained  by  Fittig  from  bromobenzene 
and  isobutyl  bromide;  the  other  boils  at  152 — 155°,  and  is  formed  only 
in  very  small  quantity,  it  appears  to  be  tertiary  butylbenzene. 

W.  R.  D. 
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Derivatives  of  Metaxylene.  Bj  A.  Colson  (Compt.  rend.,  99, 
40 — 42.) — C.'rude  xykiie  is  not  entirely  freed  from  paraxylene  even  by- 
two  successive  treatments  with  dilute  niti-ic  acid,  and  the  dibromo- 
derivative  described  by  Radziszewski  and  Wispek  as  dibromomcta- 
xylene  (melting  at  140 — 141°),  is  really  dibromo-jyara-xylene  in  a 
more  or  legs  pure  condition. 

Dibromoiiu'faj'i/Iene,  C6H4(CH2Br)v,  is  obtaiiunl  frdiu  the  jnire 
metaxylene  of  commerce  by  the  same  method  as  the  ortho-derivativ(\ 
and  may  be  purified  by  recrystallisation  from  light  petroleum,  or,  if 
ebullition  and  too  long  contact  are  avoided,  from  alcohol  of  90°.  It 
forms  white  crystals  which  melt  at  771°,  and  dissolve  in  ether  and 
chloroform,  in  three  times  their  weight  of  boiling  light  petroleum, 
and  in  a  smaller  quantity  of  boiling  alcohol.  Sp.  gr.  of  the  crystals 
at  0°  =  1-734;  of  the  liquid  at  90"^=  I'Gl. 

Meta.ri/Jen>'  rjhjcol,  C6Hi(CH...OH)2,  is  obtained  by  saponifying  the 
dibromo-derivative  with  an  aqueous  solution  of  potassium  carbonate, 
evaporating  to  dryness  on  the  water-bath,  and  extracting  with  ether. 
On  slow  evaporation,  the  ether  leaves  an  oily  liquid  which  quickly 
solidifies  in  microscopic  crystals  melting  at  455 — 4t)2°.  The  crystals 
are  inodorous  and  have  a  bitter  taste.  They  dissolve  in  about  seven 
times  their  weiglit  of  ether  at  12^",  but  are  much  more  soluble  in  water 
and  very  readily  foi'm  supersaturated  solutions.  They  also  have  a 
tendency  to  remain  in  superfusion  ;  the  sp.  gr.  of  the  li(|nid  at  18°  is 
1"1G.  On  oxidation,  metaxylene  glycol  yields  iso])hthalic  acid,  and 
when  treated  with  concentrated  aqueous  hydrobromic  or  hydrochloric 
acid,  yields  the  corresponding  bromide  or  chloride.  Dichlorometa- 
xylene  is  a  crystalline  compound  which  melts  at  o4"2°. 

The  following  table  gives  the  melting  point  of  several  derivatives 
of  the  xylenes  : — 

Para. 

Dichloroxylene  .  . .      1005° 

Dibromoxvhnc  ...       143'0 

Xyienegl^-col 112-5 

Xylene 100 

Orthoxylene-derivatives.     By  G.  Leser  (/?er.,  17,  1824 — 182(!). 

fir 

—  Orlhoxyhjhne  sulphide,  C6fcl4<C/-«TT'^S,  was  prepared  by  treating  an 

alcoholic  solution  of  orthoxylylcne  bromide  with  a  .saturated  aqueous 
solution  of  potassium  sulphide,  and  then  distilling  in  a  curient  of 
steam.  It  is  a  colourless  oil.  with  a  strong  odour  of  nu'rca])tan.  It 
distils  undecomposed,  and  solidifies  to  large  crystals  a  littk;  above  0°. 
Or/li(i.ri/li/l,'nt'dietlii/l  ether,  CGH4(CH2.0Et)2,  is  obtained  by  boiling 
orthoxylylcne  bromide  with  a  large  excess  of  alcoholic  potash.  It  is 
a  light  colourless  oil  of  pleasant  f)flour,  and  boils  at  2J'7 — 241>''  UTuler 
720  mm.  pressure.  Oiflio.ri/hjh}iidliinilidt'  (or  diphenyloi'thoxylylene- 
diamine),  C,;IIi(CH.NHPh)j,  is  obtained  by  boiling  an  alcoholic 
solution  of  orthoxylylcne  bromide  with  an  excess  of  aniline.  ]i 
crystallises  from  alcohol  in  small  colourless  needles  mdting  at  172°. 
It  is  a  feeble  base,  and  is  solul)lc  in   concentrated  hydrochloric  acid, 


Ortho. 

Mfta. 

54-5° 

34-2° 

94-9 

771 

64-6 

46-2 

? 

? 
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but  is  reprecipitated  from  this  solution  on  the  addition  of  water. 
Orthoxylijlene  iodide  is  obtained  by  digesting  the  bromide  with  excess 
of  potassium  iodide,  or  better  by  treatment  of  phthalic  alcohol 
(xylvleue  hydroxide)  with  fuming  hydriodic  acid  and  amorphous 
]ihosphorus.  It  crystallises  from  ether  in  well-formed  yellow  prisms, 
melting  at  109—110°.  L.  T.  T. 

Preparation  of  Nitriles.  By  G.  Kruss  {Ber.,  17, 1766—1768).— 
Letts  showed  (this  Journal,  25,  1020)  that  most  of  the  aromatic 
nitriles  may  be  prepared  by  heating  potassium  thiocyanate  with  the 
respective  aromatic  acids,  the  reaction  taking  place  according  to  the 
equation — 

2R.C00H  +  CNSK  =  R.CN  +  K.COOK  +  H,S  +  COo. 

By  this  reaction  only  half  the  acid  employed  is  converted  into  the 
nitrile.  By  substituting  lead  thiocyanate  in  place  of  the  potassium 
salt,  the  author  is  enabled  to  convert  the  whole  of  the  acid  into  its 
nitrile, 

2Ph.C00H  +  Pb(CNS)2  =  2Ph.CN  +  PbS  +  H,S  +  200^. 

The  acid  and  thiocyanate  are  heated  together  in  the  dry  state 
at  190 — 195°.  In  preparing  benzonitrile  by  this  process,  the  author 
obtained  50 — 60  grams  nitrile  from  100  grams  benzoic  acid,  as  com- 
pared with  33  grams  obtained  by  Letts.  Letts  was  unable  to  obtain 
cinnamonitrile  by  his  method,  the  decomposing  point  of  potassium 
tliiocyanate  lying  below  the  temperature  necessary  for  the  reaction. 
Lead  thiocyanate  being  more  active  than  the  potassium  salt,  the 
author  succeeded  in  preparing  cinnamonitrile  by  the  new  process, 
obtaining  5  grams  nitrile  from  15  grams  acid.  L.  T.   T. 

Nitration  of  Thiophene-derivatives.  By  H.  Kreis  {Ber.,  17, 
2073 — 2075). — Although  thiophene  and  its  homologiies  are  com- 
pletely oxidised  by  treatment  with  nitric  acid,  thiophene-derivatives 
containing  negative  groups  can  be  nitrated. 

lodonitrotMopJiene,  C4SH2I.NO2. — On  mixing  iodothiophene  with 
excess  of  nitric  acid  at  the  ordinary  temperature,  a  violent  reaction 
takes  place,  and  the  compound  is  completely  oxidised.  If  the  nitric 
acid  is  added  di-op  by  drop,  however,  with  continued  shaking,  and 
cooling  between  each  addition  of  acid,  the  required  nitro-compound 
is  formed.  It  crystallises  in  lemon-yellow  prisms,  has  an  intense 
bitter-almond-like  odour,  melts  at  74°,  and  is  soluble  in  alcohol; 
insoluble  in  water. 

Dihromodinitrothiopliene,  C4SBr2(N02)2,  is  prepared  by  suspending 
dibromothiophene  in  five  times  its  volume  of  sulphuric  acid,  and 
adding  nitric  acid  drop  by  drop.  It  is  unnecessary  to  cool  the 
mixture.  It  forms  hard,  pale-yellow  crystals,  which  melt  at  134°  ;  ic 
is  readily  soluble  in  hot,  but  only  sparingly  in  cold  alcohol. 

A.  J.  G. 

Conversion  of  Aromatic  Amines  into  the  Ethers  of  the 
corresponding  Phenols.  By  A.  W.  Hofmann  {Ber.,  17,  1917 — 
1920). — In  order  to  obtain  teti'amethylbenzene  (see  p.  1320)  more 
easily  than  by  the   action  of   hydrochloric   acid  on  the  nitrile,  the 
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iiutlior  conveited  tetramotliylamidobenzone  into  the  diazo-compound, 
Mild  boiled  that  with  alcohol.  Instead  of  the  expected  hydrocarbon, 
lie  obtained  the  ethyl  ether,  CeHMei.OEt,  an  aromatic  oil  boiliiio-  at 
:i;36— •237^ 

In  order  to  determine  whether  this  was  a  special  reaction  of 
the  body  ia  question,  or  of  more  j^eneral  application,  he  has  prepared 
several  more  diazo-compouuds,  and  decomposed  them  by  means  of 
alcohol. 

Cumidine  thus  treated  yielded  the  ether  C6H..Me3.0Et,  boilino-  at 
--3 — 22-i^,  together  with  a  sparingly  soluble  crystalline  substance 
which  melts  at  17 o°,  and  is  now  undergoing  investigation.  When 
methyl  and  amyl  alcohols  were  substituted  for  ethyl  alcohol,  the 
methyl  and  amyl  ethers  were  obtained  respectively.  The  methyl  ether 
boils  at  -mi — 214°,  the  amyl  ether  at  265—200°. 

The  reaction  was  also  tried  with  aniline,  toluidine,  &c.,  and  in  all 
cases  the  corresponding  ethers  were  formed,  sometimes  together  with 
a  small  quantity  of  the  hydrocarbon.  It  is  therefore  clear  that  when  a 
diazo-compound  is  boiled  with  alcohol  the  diazo-group  dis))laced  is  not 
always  replaced  by  hydrogen,  but  often  by  an  oxy-radicle  (cthox^-l, 
methoxyl,  &c.)  (see  also  Mailer,  this  vol.,  p.  1322).  L.  T.  T. 

Action  of  Nitro-hydrobromic  Acid  on  Organic  Compounds. 
}{y  H.  Bkunnku  andC.  Kkaemkr  (Ber.,!!,  1872  —  1874). — The  authors 
are  now  engaged  in  investigating  the  action  of  a  mixture  of  hydro- 
bromic  and  nitric  acids  on  inorganic  and  organic  substances,  to 
determine  whether  it  acts  in  a  manner  analogous  to  aqua-regia.  The 
jiresent  communication  treats  of  scnne  compounds  of  interest  in 
relation  to  the  authors'  work  on  the  phenol-colouring  matters  (see 
this  vol.,  pp.  1333  and  13-iU). 

Aniline,  diniethylaniline,  diphenylamine,  phenol,  quinol,  catechol, 
and  a-iia{)hth()l  yield  no  colouring  matters  when  treated  with  nitro- 
liydrobroniic  acid.  Resorcinol  yields  a  lustrous  green  mass  which 
dissolves  in  alcohol  to  a  red  solution;  this,  on  the  addition  of  an 
alkali,  turns  blue,  and  shows  a  brown  fluorescence.  This  colouring 
matter  has  the  formula  CaoHioBrN.Om ;  it  probably  must  be  consi- 
dered as  a  brominated  derivative  of  the  compound  CasHaeN'Oi,,. 

With  nitro-hydrobromic  acid,  orcinol  yields  a  reddish-brown 
amorphous  body  containing  bromine;  this  is  being  investigated. 

L.  T.  T. 

Condensation-products  of  Aromatic  Bases  with  Aldehydes. 

Hv  (J.  Fis.lll.i;  and  C.  .^rnMihi  (Urr.,  17,  1SS!>-  IS'.iO). —  1.  Or/hu- 
iiitrubenzdlilehijdi'  and  lUnn  tJiyhniiline. — The  leuco-base  orthonitro- 
tetramethyldiamidotriphenylmethane  thus  produced  has  been  already 
described  (Abstr.,  1882,  834).  Its  crystals  are  monoclinic,  and  mea- 
surements thereof  gave  a:b:c  =  1'17'.''> :  1  :  05202  and  /3  =  85°  ()'. 
Its  melting  point  is  159 — 100°.  By  f)xidation  o(  the  sulphate  of  this 
li'ucn-base  with  lead  dioxide,  the  colour-base  ortltonltro-tnalitchitc-ijrern, 
('..lIjsNsO,.  is  obtained.  It  forms  small,  orange,  lustrous  crystals 
which  melt  at  103°.  It  is  easily  .soluble  in  benzene,  etlier,  and 
alcohol.  Its  neutral  salts  are  green,  with  a  blue  shade.  The  re- 
fUiction-product    already    described    {loc.   cit.)    forms    with    benzene 
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colourless  crystals  melting  at  134 — 135°.  The  leuco-base,  when 
boiled  with  acetic  anhydride,  yields  a  monacetyl-derivative,  melting- 
at  18G°.  This  body,  when  oxidised  with  a  peroxide,  yields  arefamido- 
henzaldeJiyde  green,  a  beautiful  green  colouring  matter.  When  the 
acetyl-compouud  is  converted  into  its  sulpliate  before  oxidation,  the 
acetyl  is  eliminated  during  the  reaction,  C23H27N3O  being  formed. 
The  neutral  salts  of  this  base  are  green,  with  a  blue  shade.  The 
introduction  of  a  nitro-  or  aniido-group  into  the  benzene  nucleus, 
in  the  para-position  to  the  methane-group,  thus  causes  a  tendency 
of  the  colour  towards  blue,  whilst,  as  is  known,  these  groups  in  the 
meta-position  scarcely  alter  the  colour-shade. 

II.  Orfhonifrobenzaldehyde  and  Diethi/laniline.—A'naAog;oxis  com- 
pounds are  produced  with  diethylaniline.  Orthonitrotetretliyldiamidotri- 
phenylmethane  melts  at  109 — 110°.  Its  crystals  are  of  a  reddish -orange, 
]3elong  to  the  triclinic  system,  and  give  a  :  6  :  c  =  0'7720  :  1  :  0-8037, 
and  a  =  100°  55',  j8  =  95°  52',  7  =  94°  38'.  The  amido-base  crys- 
tallises in  needles  melting  at  136°.  The  colour-base  is  a  deep  bluish- 
green. 

III.  Vanilline  and  ID hnetliyl aniline. — The  leuco-base,  C.>4Ho8NoO.., 
melts  at  135 — 136°,  and  forms  colourless  crystals.  The  colour-base  is 
violet.  L.  T.  T. 

Nitrotoluidine    (m.  p.    91-5°)    prepared  from  Liquid  Dini- 

trotoluene.  By  C.  Ulljiaxn  (Ber.,  17,  1957 — 1964). — Bernthsen 
has  shown  (Abstr.,  I880,  579)  that  two  nitrotoluidines  are  ob- 
tained on  reducing  liquid  dinitrotoluene,  the  one  [Me  :  NO2  :  NH3 
=  1:2:4]  ah'eady  known,  and  a  second  melting  at  91-5°,  and 
yielding  a  benzoyl-derivative  melting  at  167 — 167"5°.  This  latter 
had  been  previously  obtained  in  an  impure  form  by  Cunerth  (this 
Journal,  1875,  82),  who  had  shown  the  methyl-  and  nitro-groups  to 
be  relatively  in  the  ortho-position.  The  author  confirms  this  result, 
and  further  shows  that  by  conversion  of  the  nitrotoluidine  into  a 
nitrocresol,  of  this  into  the  amidocresol,  and  by  then  eliminating  the 
amido-group  by  Griess's  reaction,  orthocresol  is  obtained.  The 
nitrotoluidine,  therefore,  must  have  the  constitution  [Me:  NO2 :  NHo 
=  1:2:6]. 

1:2:6  Nitrotoluidine  crystallises  in  long  silky  needles,  and  is 
readily  soluble  in  alcohol,  ether,  and  benzene.  The  hydrochloride, 
C,H3Me(N02).NH.,,HCl,  crystallises  in  long  flat  needles,  readily 
soluble  in  water,  and  also  readily  decomposed  by  it.  When  healed, 
it  begins  to  lose  hydrochloric  acid  at  80°.  The  sulphate  forms  small 
crystals,  relatively  sparingly  soluble  in  water.  The  acetyl-comjmund , 
(J6HaMe(N02).NHAc,  obtained  by  the  action  of  acetic  chloride  on  an 
alcoholic  solution  of  the  base,  crystallises  in  long,  brilliant,  colourless 
needles,  melts  at  157-5 — 158",  is  readily  soluble  in  alcohol  and  ether, 
sparingly  soluble  in  cold  water. 

Tolwylenediamine,  C6H3Me(NH2)2[l  :  2  :  6].— The  hydrochloride  is 
obtained  by  heating  nitrotoluidine  on  the  water-bath  with  tin,  hydro- 
chloric acid,  and  stannous  chloride  ;  it  crystallises  in  thick  colourless 
needles.  The  free  base,  prepared  by  the  dry  distillation  of  the  hydro- 
chloiide  with  lime,  crystallises  in  yellowish-white  prisms,  and  melts 
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at  103o°.  It  appears  to  be  more  stable  than  its  isomerides.  The 
iic|ueous  solution  turns  brown  slowly  on  exposure  to  air.  Its  solution 
in  sulphuric  acid  gives  a  yellowish-brown  coloration  with  potassium 
nitrite.  With  paranitrosudimethylaniline  it  gives,  first  a  green,  and 
tlien  a  blue  coloration,  tui-ning  violet  on  long  standing;  ordinary 
1:2:4  .toluylenediamine  gives  the  same  reaction.  Willi  ferric 
chloride,  or  with  chromic  acid,  it  gives  a  deep  brown  coloration. 

Nifrocresol,  C6}lsMe(}sO>)  OH  [1  :  2  :  G],  prepared  by  means  of  the 
diazo- reaction  from  the  1  :  2  :  G  nitrotoluidiue,  crystallises  in  woolly 
yellow  needles,  melts  at  142 — 143°,  is  very  sparingly  soluble  in  cold 
water,  readily  soluble  in  alcohol  and  ether,  soluble  in  aqueous  baryta 
(»r  soda,  with  intense  yellowish-red  colour.  The  alkali  cum{)ounds 
could  not  be  isolated.  Silver  nitrate  gives  a  Avhite  precipitate, 
sparingly  soluble  in  ammonia,  and  crystallising  from  dilute  nitric 
acid  in  interlaced  needles. 

Amidocrcsol,  C6H3Me(NH,).OH  [1:2:  6],  is  obtained  as  hydro- 
chloride by  the  reduction  of  the  nitrocresol  with  tin  and  hydrochloric 
acid  ;  by  treating  this  with  sodium  carbonate,  the  free  base  may  be 
ol)tained,  crystallising  in  concentrically  grouped  needles.  It  melts 
at  121 — 128°;  is  spai'ingly  soluble  in  cold  water  and  ether.  It  dis- 
solves in  soda  and  ammonia,  without  characteristic  coloration.  By 
heating  it  with  sulphuric  acid,  and  then  pouring  into  Avater,  a 
solution  is  obtained  green  by  reflected,  flesh-coloured  by  transmitted 
light.  The  hijdrocldoride  crystallises  in  white  neeille.s,  can  be  sub- 
limed, is  readily  soluble  in  water  and  alcohol.  It  is  stable  in  the 
pure  and  dry  condition,  but  very  unstable  if  impure. 

Di'hydroxj/t(dueHe,  C6HaMe(OH)2  [1:2:  6],  was  prepared  from  the 
1:2:6  amidocresol  by  Neville  and  Winther's  method  (Trans.,  1882, 
415).  The  yield  was  very  small.  It  crystallises  in  nearly  colourless 
needles,  melts  at  G3 — G6^,  has  a  biting  taste  and  phenol-like  odour, 
and  is  readily  soluble  in  water  or  alcohol.  It  dissolves  readily  and 
without  coloration  in  soda  and  in  ammonia,  the  solution  in  the 
latter  slowly  turning  a  pale  dirty  blue.  It  gives  a  white  precipitate 
with  bromine-water,  a  magenta  coloration  rapidly  changing  to 
yellowish-brown  with  bleaching-powder,  a  rose-red  with  chloroform 
and  sod.a.  It  reduces  ammoniacal  silver  solution  in  the  cold,  liy 
heating  it  with  plithalic  anhydride,  and  dissolving  the  product 
in  soda,  a  rose-red  licpiid,  with  strong  green  fluorescence,  is  obtained. 
It  is  probably  identical  with  '/-isorcinol,  but  it  is  impossible,  from 
the  small  yield,  to  speak  as  yet  with  certainty.  A.  J.   G. 

Action  of  Dimethylparatoluidine  and  Dimethylaniline  on 
Ethylene  Bromide.  \',\  11.  Ili'ii.M  i;,  A.  Toi.i.i:,  Mini  ^V.  AniiNsrAi.T 
i  Annideri,  224.  '■'>'•'>]  —  3'ui). — Ktliylvm;  ddoh/ldiuif't/ii/lammoniuni  biom- 
ile,  (CtHAIc.N  l'>i),CJl4,  and  a  small  rpiantity  of  ethylene  ditolyl- 
nnthyliimine,  (C';H7MeNjX'dl4,  are  farmed  when  a  mi.xture  of 
ethylene  bromide  and  dimethylparatoluidine  is  heated  at  lUO — 110° 
in  sealed  tubes  for  four  days.  The  product  is  dis.solved  in  water  and 
boiled,  in  order  to  remove  unaltered  dimethyltoluidine  and  ethylene 
bromide.  On  cooling,  a  portion  of  the  amine  crystallises  out,  and  the 
remainder  is  precijctated  by  ammonia.     The  solution  of  ethylene  di- 

vui..  ;cLVi.  4   H 
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tolyldimethylamTnonium  bromide  is  converted  into  the  carbonate  by 
the  action  of  silver  carbonate.  The  single  salts  of  this  base  are  very- 
soluble  in  alcohol  and  water ;  the  double  salts  crystallise  readily. 
The  platinochloride,  (C7H7]\Ie2NCl)2C2H4,PtCl4.  forms  orange-coloured 
needles;  the  mercuriochloride,  (C7H7Me,NCl)2C2H4,2HgCl2,  and 
stannichloride,  (C7H.7Me2NCi)2C2H4,SuCU,  crystallise  in  colourless 
needles.  The  picrate  forms  pale-yellow  needles  or  plates  which  melt 
at  196°.  The  aqueous  solution  of  the  carbonate  is  decomposed  by 
heat,  yielding  ethylenedimethyltolylamine.  This  amine  crystallises  in 
colourless  plates  or  prisms  melting  at  80°  ;  and  dissolves  freely  in 
benzene  or  ether.  The  hydriodide  forms  rhombic  plates,  the  oxalate 
colourless  needles,  the  platinochloride,  (C7H7Me]S')2C2H4,H2PtCl6,  an 
orange  powder,  and  the  mercuriochloride  thick  needles.  Almost  all 
the  salts  are  unstable,  and  are  very  soluble  in  water.  Two  mols. 
of  ethylenedimethyltolylamine  unite  with  1  mol.  of  methyl 
iodide,  forming  ethyleiiemetliyUolylaimne-dimefhyltolylamriioniuvi  iodide, 
C7H7Me.NC2H4.NI(C7H7Me2),  a  colourless  crystalline  compound,  soluble 
in  hot  water.  The  corresponding  carbonate  is  insoluble  in  water. 
The  double  salt  with  mercuric  chloride  is  crystalline.  Ethylene- 
dimethyltolylamine is  decomposed  by  heat,  yielding  triethylenetritolyl- 
amine,  (CeHiMe.N  '.  02^14)3,  and  dimethyltolylamine.  Ethylene  bromide 
acts  on  dimethylaniline  at  100°,  forming  etlnjlenedvphenijUimethyl- 
ammoniuni  broiinde,  (PhMe2NBr)2C2H4,  a  deliquescent  salt,  deposited 
from  an  alcoholic  solution  in  colourless  prisms.  The  corresponding 
hydroxide  dissolves  in  water,  yielding  a  solution  which  absorbs 
carbonic  anhydride,  forming  a  crystalline  carbonate.  The  aqueous 
solution  of  the  carbonate  is  not  decomposed  by  boiling,  but  the  car- 
bonate is  decomposed  by  dry  distillation,  forming  dimethylaniline. 

The  chloride,  (PliMeoNCiyiCiHi,  crystallises  in  deliquescent  prisms, 
freely  soluble  in  alcohol,  and  the  picrate  forms  yellow  needles  melting  at 
124°;  it  dissolves  spai-ingly  in  cold  alcohol  or  water. 

The  following  table  shows  the  chief  points  of  diiference  between  the 
salts  of  trimethylphenylammonium  and  those  of  ethylenediphenyl- 
dimethylammonium  : — 

Trimethylplienyl-  EtliTlenediphenyldi- 

ammonium.  methylammouium. 

Mercuriocliloride  . . .      Deposited  from  water  in  The  same. 

colourless  needles. 
Solubility  in  HoO  . .      M.  p.  187°.    1  in  275-5  at  62     M.  p.  175°.    1  in  SITD  at  6-2. 
Platiuocliloride  ....      Deposited  from  water  in  The  same, 

yellowish-red  needles. 

Soluble  in  H.O    1  in  304  9  at  7-4.  1  in  404-8  at  7-4. 

Iodide Dejjosited  from  alcohol  in  The  same. 

colourless  plates. 
Soluble  in  alcohol  . .      1  in  45-5  at  8-2  1  in  46-4  at  8-2. 

Dichromate 1  in  200  of  cold  water.  1   in  less   than    75    parts   of 

cold  water. 

w.  c.  w. 

Derivatives  of  Pseudocumidine.  By  E.  Fkohlich  (Ber.,  17, 
1801— 1809).— PlithaIo23seudocumide,  C6H2Me3N  :  CsHjO,,  was  prepared 
by  heating'  cumidine  with  phthalic  anhydride.  It  crj'stallises  in 
rhombic  prisms,  melts  at  148^,  and  distils  without  decomposition  at  a 
temperature  above  the  boiling  point  of  mercury.     It  is  easily  soluble 


ORGANIC   CHEMISTRY.  lolO 

in  carbon  bisulphide,  chloroform,  and  benzene,  sparingly  so  in  alcohol 
and  ether,  and  insoluble  in  water.  It  sometimes  crystallises  in 
needles  which,  however,  change  back  to  the  prisms  on  shaking,  or 
often  spontaneously.  

Be7izot/Jj>hfhalopseiidociimide,  CeHBzMe:,^  !  C8H4OJ  is  formed  when 
a  mixture  of  plithalopseudocumide  and  benzoic  chloride  is  heated  witli 
a  little  zinc  chloride  at  175 — 180°  for  8  hours.  It  crystallises  in  small 
glittering  rhombohedra  which  melt  at  181  \  and  ai-e  readily  soluble 
in  boiling  acetic  acid,  sparingly  so  in  alcohol,  ether,  and  carbon 
bisulphide,  insoluble  in  water.  When  quickly  distilled  in  small 
rpiantities,  it  passes  over  unchanged,  but  is  totally  decomposed  if 
distilled  in  large  quantity  or  slowly. 

Benzoyl pi<eudoc%imi J Ine,  CsHBzMes.NH..,  is  prepared  by  the  saponifi- 
cation of  the  compotind  just  described,  with  concentrated  sulphuric  or 
hydrochloric  acid  at  140 — 150'.  If  saponified  with  alcoholic  potash 
an  intermediate  compound,  CgHBzMes.NH.CO.CoHi.COOH,  is  first 
formed  ;  and  heating  in  closed  tubes  at  100°  for  24  hours  must  be 
lesorted  to  to  complete  the  saponification.  Benzoylpseudocumidine 
frystallises  in  lemon-yellow  needles  or  scales  which  melt  at  130°.  It 
is  easily  soluble  in  alcohol,  ether,  benzene,  and  chloroform,  almost 
insoluble  in  water,  and  is  not  volatile  Avith  steam.  It  forms  ciystal- 
lisable    salts    with     one     equivalent    of    acid.       The    plntinochloride 

(Ci6H,-;NO)2,HoPtCl6,  crystallises  in   orange  needlrs.     With benzoic 

chloride  it  yields  benzoylbenzopseudocumide,  CeHBzMcs.NHBz,  which 
forms  colourless  glittering  needles  ;  it  melts  at  227 ',  and  is  sparingly 
soluble  in  ether  and  alcohol,  easily  in  boiling  glacial  acetic  acid, 
insoluble  in  water.  

Benzoyl  pseud  ocuminoJ,  CeHBzMc;)  OH,  is  obtained  from  the  cumi- 
dine  by  means  of  the  diazo-reaction.  It  yields  colourless  micaceous 
scales  melting  at  187°.  It  is  easily  soluble  in  alcohol  and  ether, 
insoluble  in  water,  but  dissolves  in  sodium  hydroxide.  It  is  not 
volatile  with  steam. 

Phthiilnpseudocumidamide,  CGH4(CONH2).CONH.C6H,Me3,  is  ob- 
tained when  a  hot  .saturated  solution  of  plithalopseudocumide  is 
treated  with  a  slight  excess  of  ammonia.  It  crystallises  in  colourless 
needles,  melts  at  218  ,  and  is  decomposed  at  that  temperature  into 
ammonia  and  phthalocnmide.  It  is  sparingly  .';oluble  in  alcohol.  It 
is  of  interest  as  being  the  first  phthalamide  which  has  been  oi)tained, 
all  attempts  to  })repare  such  an  amide  having  previously  led  to  the 
formation  of  the  corresponding  imide.  Sulphuric  acid  deeomposes 
this  body  into  phthalic  acid  and  cumidine  without  the  formation 
of  a  trace  of  sulphonic  acid.  If  methylamine  be  substituted  for 
ammonia  in  the  above  reaction,  nietlii/ljyhtltalnpseudocumidavnde, 
('sHjMe^.NH.CO.CBHi.COXIlMe,  i.s  formed.  This  crystallises  in 
needles  melting  at  215°  with  decomposition.  It  is  sparingly  soluble 
in  alcohol  and  etlier,  in.solnble  in  watei\  Allyl)>}it}iali)pseudorH7nidiivride, 
prepared  in  like  manner,  forms  silky  necdh's  melting  at  179°  with 
di'composition.  It  is  easily  soluble  in  alroliol.  i)i-  and  tri-me<hyl- 
amine  and  their  liomologues,  as  also  aromatic  amines,  are  without 
actif)n  on  plithalopseudocumide. 

Vhthalnpseuducumide  acid,  CgHzMcs  NII.C(),CcHi.COOII,  is  obtained 

'J-  XI  2 
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l)j  heating  phthalopseudocumide  with  alcoholic  potash  on  the  water 
l)ath  for  half  an  hour.  It  crystallises  in  colourless  needles  and  melts 
at  179"  with  decomposition.  It  is  easily  soluble  in  alcohol,  chloroform, 
and  glacial  acetic  acid,  sparingly  so  in  ether  and  carbon  bisulphide, 
insoluble  in  water.  It  forms  metallic  salts,  of  which  the  lead,  silver, 
mercury,  and  copper  salts  are  sparingly  soluble.  The  ammonia  salt 
when  heated  on  the  water-bath  gives  up  ammonia  and  water,  and 
reforms  phthalopseudocumide.  By  continued  treatment  with  alcoholic 
potash  or  with  sulphuric  acid  it  is  decomposed  into  phthalic  acid  and 
])seudocumidine.  L.  T.  T. 

Tetramethylated  Amidobenzene.  By  A.  W.  Hofmann  {Ber., 
1912 — 1916). — The  author  has  examined  an  oil  Avhich  was  formed  as 
a  bye-product  in  the  preparation  of  solid  eumidine  on  a  large  scale. 
The  crude  product  boiled  between  240 — 30U°.  As  the  eumidine  was 
prepared  by  the  action  of  methyl  alcohol  on  xylidine  hydrochloride,  it 
seemed  probable  that  this  bye-product  would  contain  methylated 
homologues  of  eumidine. 

Amongst  several  substances  to  be  described  at  a  future  time,  the 
author  succeeded  in  isolating  a  pale-yellow  oil  boiling  at  252 — 253°, 
which  proved  to  be  tetramethylamidobenzene,  C6HMe4.NH2.  It 
solidifies  at  11°  to  a  crj-stalline  mass  which  melts  at  14^  ;  and  at  24" 
has  sp.  gr.  0'978.  It  is  a  primary  amine,  and  yields  a  crystalline 
hydrochloride  and  platinochloride.  Irs  salts  crystallise  well,  and  are 
mostly  soluble  in  boiling  water.  The  cUmefhiilafed  base,  CeHMei.NMea, 
was  obtained  by  treating  the  free  base  with  methyl  iodide.  It  is  a 
colourless  liquid,  and  boils  at  23G — 23^°.  Its  platinochloride  is 
crystalline.  The  isonitrile,  C10H13.NC,  of  the  original  base,  is  easily 
obtained  by  heating  the  latter  with  chloroform  and  potassium 
hydroxide.  It  is  a  white  crystalline  substance  melting  at  51°.  It 
has  the  odour  characteristic  of  isonitriles,  but  ia  a  very  subdued 
degree.  When  heated  to  240''  violent  reaction  sets  in,  the  tempe- 
rature of  the  whole  rises,  and  at  260°  the  normal  nitrile  distils  over. 
This  body  solidifies  on  cooling  and  then  melts  at  68 — 69°.  This  nitrile 
is  exceedingly  stable,  and  the  author  has  not  yet  succeeded  in  con- 
Aerting  it  into  the  corresponding  acid.  Heated  to  250°  with  hydro- 
chloric acid,  it  is  decomposed  into  a  tetramethylbe^izene,  C6HoMe4,  and 
carbonic  anhydride.  The  author  is  unable  to  say  yet  whether  this 
hydrocarbon  is  identical  or  not  with  that  described  by  Jannasch 
(Ber.,  8,  356).  If  the  original  base  is  digested  with  carbon  bisulphide, 
sulphuretted  hydrogen  is  evolved,  and  a  thiocarbimide  and  a  thio- 
carbamide  are  formed.  The  thiocarbimide,  C6HMe4.NCS,  crystallises  at 
65°.  Y/hen  distilled  with  powdered  potash,  it  yields  the  base  in  a 
very  pure  state.  The  tliiocarhamlde,  CS(NH.C6HMe4)2  , crystallises  in 
plates  which  melt  at  278°.  By  means  of  the  diazo-i*eaction,  the  base 
was  converted  into  the  phenol  C6HMe4.0II  :  this  forms  white  crystals 
melting  at  80 — 81',  and  has  the  usual  properties  of  phenols. 

L.  T.  T. 

Secondary  Amines.  By  W.  Gerhakdt  {Ber.,  17,  2088—2095). 
This  25aper  deals  with  the  products  of  the  action  of  isothiocyanates,  of 
isiocyanates,  of  thiocyanates,  and  of  cyanates  on  secondary  amines. 

M  thyldiphenylthiocarhaiuide,    NHPh.CS.NMePh,    prepared    by   the 
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action  of  metlijlaniliiie  on  phenyl  isotliiocyanate,  crystallises  in  thick 
rhombic  prisms,  is  readily  solul)lo  in  l)eiiz;one,  ether,  glacial  acetic 
acid,  chloroform,  and  hot  alcohol,  sparingly  soluble  in  cold  alcohol 
and  light  petroleum,  insoluble  in  water.  It  melts  at  87^,  distils  at 
204 — 206".  It  is  resolved  into  its  components  by  distilling  it  with 
steam  (wjaen  they  recombiue  in  the  distillate),  or  by  heating  it  with 
phosphoric  acid.  Boiled  with  aniline  it  yiekls  thiocarbanilide.  In 
sealed  tubes  at  250°,  the  reaction  between  methylaniline  and  phenyl 
isothiocyanate  takes  a  diiferent  course,  dimethylaniiino  and  thio- 
carbanilide being  formed. 

Ethyhliphniyitliiorarhnmide,  NHPh.CS.NEtPh,  prepared  in  like 
manner  from  ethylaniline,  closely  resembles  the  methyl  compound, 
and  melts  at  8'J°. 

Phe),i/}mvfhi/liHinifohjlfhi,)carbamid<',  NIKCMI^yCS.N^IePh,  pre- 
pared from  paratolyl  isotliiocyanate  and  metliylaniline,  crystallises  in 
small  rhombic  tables,  melts  at  124°,  is  readily  soluble  in  benzene, 
sparingly  in  light  petroleum. 

FheuyU'tlnjJparatuhjUhlocarhavilde,  NH(C7H7).CS.NEtPh,  resembles 
the  preceding  compound,  and  melts  at  QO"". 

Phenylmethyl-^-naphthylthiocarhamide,  NH(CinH7).CS.N]\IePh,  pre- 
pared from  methylaniline  and  /J-naphthyl  isothiocyanate,  forms  long 
yellow  needles  and  melts  at  127°. 

Triphent/IthioearJ'amide,  NHPh.CS.NPho  : — Diphenylamine,  and 
phenyl  isothiocyanate  do  not  react  at  ordinary  temperatures,  but  on 
heating  the  mixture  at  280^  for  several  days  triphenylthiocarbamide 
is  formed.  It  crystallises  in  long  white  needles,  melts  at  152°,  is  solu- 
ble in  hot  alcohol  and  alkalis,  sparingly  in  cold  alcohol. 

Mefliyldijdioiyhuirhamidi',  NHPh.CO.NMePh,  prepared  by  mixing 
methylaniline  and  phenyl  isocyanatc,  crystallises  in  small  needles, 
melts  at  lU-i°,  distils  at  'lO'-i — 2U5°,  is  readily  solul)le  in  benzene,  ether, 
chloroform,  glacial  acetic  acid,  and  hot  alcohol,  but  only  sparingly  in 
cold  alcohol  or  hot.  water,  and  is  almost  insoluble  in  light  petroleum 
and  alkalis. 

EthyhliphevyJcarhamide,  NHPh.CO.NElPh,  forms  large  transparent 
prisms  and  melts  at  i>l°. 

Unsymmetrical  mcthylphenylthiocarhamidp,  NH2.CS.NMePh,  is  pre- 
pared by  evapoi-ating  to  dryness  mixed  aqueous  solutions  of  methyl- 
aniline hydrochloride  and  excess  of  potassium  thiocyanate.  It  crystal- 
lises in  thick,  colourless  rhombic  tables,  melts  at  107°,  and  is  soluble 
in  alcohol,  benzene,  and  hot  water. 

Unsymmefrical  efhylpluniylfhiocarbamide,  NHo.CS.NEtPh,  crystallises 
in  long,  hard,  nacreous  prisms  and  melts  at  118". 

Unsymmetrirnl  vudhylplieuylrnrhnmiile,  NHo.CO.NMePh,  prepared 
from  methylaniline  hydrochloi-ide  and  potassium  cyanatc,  ciystalliscs 
in  very  thin  striated  rhombs  of  fatty  lustre,  melts  at  82°,  and  is  reatliiy 
soluble  in  all  the  ordinary  solvents  with  the  exception  of  light 
petroleum. 

Uiisynnnrfri'c'd  pflii/lphrnylrarbaitiidr,  NHs.CO.NEtPh,  forms  silvery 
plates  and  melts  at  02  . 

The  unsymmetrical  dijihcnylcarl  amide  is  not  obtained  by  the 
action  of  diphenylamine  hydrochloride  on  potassium  cyanate. 

A.  J.   G. 
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Action  of  Ferric  Chloride  on  Orthophenylenediamine.    By 

F.  WiEsiXGER  {Ainialen,  224,  353— SSti). — Un  the  addition  of  ferric 
chloride  to  a  solution  of  orthophenylenediamine  hydrochloride,  red 
needle-shaped  cr^-stals  are  deposited,  of  the  composition 

C.,4Hi.N60,2HCl. 

The  formation  of  this  salt  by  the  action  of  ferric  chloride  on  ortho- 
diamidobenzene  hydrochloride  was  observed  by  Griess  (J.  pr.  C/iem., 
3,  143  ;  5,  202),  but  its  properties  were  not  investigated.  The  hydro- 
chloride crystallises  from  water  in  ruby-coloured  plates,  containing 
5  mols.  HjO.  On  decomposition  with  soda,  it  yields  the  free  base 
C24H18N6O  as  a  yellow  crystalline  precipitate,  which  dissolves  sparingly 
in  alcohol  and  water,  with  partial  decomposition.  The  sulphate, 
C24H]8N60,HoS04  +  3H>0,  crystallises  in  needles,  which  resemble 
chromic  anhydride  in  appeai-ance.     The  nitrate  is  very  unstable. 

w.  c.  w. 

New  Aniline  Colours.  By  Petrieff  (Bull.  Soc.  Chim.,  41,  310). 
— Aniline  hydrochloride,  when  treated  with  an  aqueous  solution  of 
potassium  nitrite,  yields  a  crystalline  compound  having  the  formula 
C18H18N4,  which  melts  at  95°,  and  is  soluble  in  most  liquids.  Its  salts 
are  decomposed  by  water.  It  dyes  a  golden-yellow.  When  the  com- 
pound is  fused  with  aniline  hydrochloride,  a  blue  dye  of  the  formula 
C30H26N4  is  obtained,  together  with  a  violet  product,  which  probably 
has  the  formula  C24H22N4.  The  same  compound,  when  fused  with 
a-naphthol,  gives  an  orange-coloured  substance,  of  the  formula 
C8H07N4,  and  with  /3-naphthol  an  orange-red  colouring  matter. 

W.  R.  D. 

Action  of  Alcohol  on  Diazo-compounds.  By  S.  Haller  (Ber., 
17,  1887 — 1889). — It  is  generally  stated  that  when  a  diazo-salt  is 
boiled  with  absolute  alcohol,  the  diazo-group  is  replaced  by  hydrogen. 
But  in  this  reaction  there  are  always  many  bye-products  formed. 
Diazocumene  sulphate,  when  boiled  with  alcohol,  yields  only  a  very 
small  quantity  of  hydrocarbon,  the  principal  product  being  its  ethyl 
ether.  Diazobenzene  sulphate,  |3-diazonaphthalene,  &c.,  give  similar 
results.  It  would  seem,  therefore,  that  with  the  decomposition  of 
diazo-compounds  by  alcohol,  the  reaction  sometimes  brings  about  the 
replacement  of  the  diazo-group  by  hydrogen,  sometimes  by  ethoxyl, 
or  some  similar  oxy-radicle.     (See  also  Hofmann,  this  vol.,  p.  1314). 

L.  T.  T. 

Behaviour  of  Aldehyde,  Glucose,  Peptone,  Albuminous 
Bodies,  and  Acetone  towards  Diazobenzenesulphonic  Acid. 
By  Petri  (Zeit.  Phys.  Clipm.,  8,  291— 298).— An  alkaline  solution  of 
diazobenzenesulphonic  acid  added  to  the  aldehydes  of  the  fatty  series 
or  to  glucose  dissolved  in  weak  alkali,  produces  a  beautiful  magenta- 
red  reaction  on  standing  10  or  20  minutes;  warming  the  solu- 
tion hastens  its  appearance  ;  it  is  only  the  fixed  alkalis  that  can  be 
used.  The  intensity  of  the  colour  depends  very  much  on  the  pro- 
portion of  the  reagents ;  too  much  aldehyde  or  diazo-acid  causes  the 
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colour  to  disappear.  Concentrated  solutions  absorb  all  the  light, 
except  the  red  end  of  the  spectrum  as  far  as  C.  On  dilution,  the 
absorption  becomes  less,  only  extending  to  D,  while  at  the  same  time 
a  clearing  takes  place  in  tlie  blue  between  F  and  G.  If  cautiously 
neutralised  either  with  mineral  or  organic  acids,  the  colour  dis- 
appears, but  reappears  again  quite  unchanged  in  properties  on  adding 
alkali  ;  addition  of  an  excess  of  mineral  acid  likewise  produces  a  red 
colour,  although  differing  in  spectroscopic  propei-ties  from  the  original. 
All  attempts  to  separate  the  colouring  matter  with  the  usual  solvents 
have  failed.  Bromine,  chlorine,  iodine,  .sulphurous  and  nitrous  acids, 
together  with  sodium  amalgam  and  zinc-dust  (the  last  two  when  air 
is  excluded),  decolorise  the  red  solution.  If  the  .sodium  amalgam  or 
zinc  is  filtered  otF  and  the  filtrate  exposed  to  the  air,  the  colour  re- 
appears. 

Aqueous  solutions  of  peptone  or  albuminousbodies  produce  an  orange- 
yellow  to  an  orange-red  colour  with  Ihe  alkaline  diazo-acid,  but  it 
differs  from  the  colour  above  described  in  both  spectroscopic  pro- 
perties and  its  behaviour  towards  acids.  When  neutralised  carefully, 
the  orange-red  is  changed  to  yellow,  but  the  colour  does  not  reappear 
when  an  excess  of  mineral  acid  is  employed.  Ammonia,  as  well  as 
fixed  alkalis,  reproduce  it.  When  subjected  to  reduction  with  sodium 
amalgam  or  zinc-dust  with  access  of  air,  a  magenta-red  colour  is  pro- 
duced, which  does  not  differ  in  any  of  its  properties  from  the  colour 
in  the  aldehyde  reaction.     Acetone,  too,  behaves  like  the  aldehydes. 

J.  P.  L. 

Action  of  Phenylhydrazine  on  the  Imido-ethers.  II.  By 
A.  PiNNKR  (LV/-.,  17,  1>Ui»l'— 2UUl). — In  the  first  part  of  this  paper 
(this  vol.,  p.  743),  the  author  described  the  formation  of  benzeiiyl- 
diphenylazidlne  from  phenylhydrazine  and  benzimido-ether  hydro- 
chloride. Mi'thenii}dijihpnylazidi)i.e,  NHPh.N  !  CH.NiHoPh,  is  pre- 
pared by  adding  phenylhydrazine  to  a  solution  of  formimido-ether 
iiydrochloride  in  ab.solute  alcohol,  and  allowing  the  mixture  to  stand 
for  .some  weeks.  It  crystallises  in  yellow  plates,  melts  at  185°,  is 
soluble  in  hot  benzene,  sparingly  soluble  in  cold,  readily  soluble  in  hot 
alcohol,  and  gives  a  deep-red  coloration  with  hydrochloric  or  sulphui-ic 
acid.    The  yield  is  not  good,  resinous  products  being  largely  formed. 

With  acetimido-ether,  the  reaction  takes  a  different  course,  the  pro- 
duct being  ethenijlplienylazidine  hydrochloride,  NH  iC^le.NjHoPhjHCi. 
It  crystallises  in  long  colourless  prisms,  containing  ^  mol.  or  1^  mol. 
HjO,  acconlingly  as  it  is  crystalli.sed  from  hot  or  cold  alcohol.  It  is 
readily  soluble  in  alcohol,  insoluble  in  ether  and  benzene.  It  com- 
mences to  decompose  at  150°.  A.  J.  G. 

Derivatives  of  Benzylidinephenylhydrazine.  By  V.  Schroedek 
(Btr.,  17,  2U9G — 2U'J8). —  Acetobeuzi/lidiiwpheni/lhydrazine, 

NPh.IT-.N  :  CHPh, 

is  obtained  by  dissolving  benzylidenephenylhydrazine  in  acetio 
chloride  and  pouring  the  solution  into  water,  or  better  by  boiling  the 
hydrazine  with  H — -  parts  of  acetic  anhydride  and  excess  of  sodium 
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acetate  for  about  three  hours,  the  product  being  poured  into  water, 
and  the  crystalline  mass  that  separates  carefully  washed  with  water, 
and  recrystallised  from  dilute  alcohol.  It  forms  long  colourless 
needles  which  melt  at  115°.  It  is  insoluble  in  cold  water,  soda, 
ammonia,  and  hydrochloric  acid.  It  dissolves  in  sulphuric  acid,  the 
solution  acquiring  an  odour  of  bitter  almonds  ;  addition  of  water 
reprecipitates  the  substance  apparently  unchanged. 

MetanitrohenzyUdinephenylhyiJrazine,  obtained  by  heating  phenyl- 
hydrazine  with  metanitrobenziildehyde,  forms  red  needles  and  melts 
at  121°.  Its  acetyl  compound,  CisHijNiiOs,  closely  resembles  the  acetyl 
compound  described  above,  and  is  prepared  in  a  similar  manner;  it 
crystallises  in  yellow  needles  which  melt  at  170°. 

Benzylidine-aniline  does  not  yield  an  acetyl  compound  when  treated 
with  acetic  chloride  or  anhydride.  A.  J.    G. 

Action  of  Benzoic  Chloride  on  Amidines.  By  A.  Pinner 
(Her.,  17,  2001 — 2006). — By  the  action  of  benzoic  chloride  on  benz- 
amidine  hydrochloride  at  120 — 140°  there  were  obtained  cyaphenine 
and  dibeuzamide  in  small  quantity,  the  main  product  of  the  reaction 
being  a  substance  of  the  empirical  formula  C7H7NO,  isomeric  or  poly- 
meric with  benzamide.  It  melts  with  decomposition  at  230°,  benzo- 
nitrile  being  one  of  the  products.     It  is  being  examined  further. 

The  substance  of  the  formula  CuHuNOo,  obtained  by  Pinner  and 
Klein  by  the  action  of  fuming  sulphuric  acid  on  benzonitrile  diluted 
with  benzene,  and  termed  by  them  benzimido-benzoate,  is  in  reality 
dibenzamide.  A.  J.  G. 

Structure  of  Hydroxylamine-derivatives.  By  TV.  Lossen  (Ber., 
17,  1587 — 158i'). — The  author  refers  to  a  previous  paper  (Ber.,  16, 
873),  in  which  it  is  assumed  that  the  action  of  hydroxylamine  on  acid 
chlorides  is  different  from  that  of  ammonia  ;  and  that  benzhydroxamic 
acid,  obtained  from  benzoic  chloride  and  hydroxylamine,  no  longer 
contains  the  benzoic  radical,  but  that  its  formula  is  OH.CPh  '.  NOH. 
In  like  manner,  ethylbenzhydroxamic  acid  may  be  represented  by  the 
formula  OEt.CPh  '.  NOH.  This  last  formula  is  assigned  by  Pinner 
(this  vol.,  p.  739)  to  his  benzoximido-ether,  obtained  by  the  action  of 
hydroxylamine  hydrochloride  on  benzimido-ether.  The  author  has 
compared  the  two  substances,  and  finds  that  they  are  identical.  The 
product  of  the  action  of  benzimido-ether  on  hydroxylamine  hydro- 
chloride contains  a-  and  /S-ethylbenzhydroxamic  acids,  which  may  be 
separated  by  partially  neutralising  with  potash,  and  agitating  with 
ether;  this  extracts  the  ^-modification,  whilst  the  a-acid  remains 
behind  as  potassium  salt.  Another  substance,  CTHsNaO,  is  also 
produced,  the  formation  of  which  may  be  expressed  thus  : 

OEt.CPh  :NH  +  NH30,HC1  =  OH.NH.CPh:NH,HCl  -f  EtHO  ; 

it  resembles,  and  is  perhaps  identical  with,  the  compound  obtained  by 
Tiemann  (this  vol.,  p.  734)  from  hydroxylamine  and  benzonitrile,  and 
also  with  that  obtained  by  Pinner  (this  vol.,  p.  739)  by  the  action  of 
hydroxylamine  on  benzaraidine.     It  melts  at  about  76 — 77°. 

A.  K.  M. 
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Remarks  on  the  Previous  Communication.  By  A.  Pinnku 
(Ber.,  17,  l.'j^'J — 15',<U). — la  reply  tt)  Lo.ssen  (seo  j)rccedinp;  Abstract ), 
the  autlior  points  out  that  the  method  of  acting  on  hydroxy laniine  wit!i 
benziniido-etlicr  as  moditied  by  that  chemist,  is  not  favourable  to  tho 
formation  of  benzoximido-other,  and  he  is  of  opinion  that  this  is  not 
identical  with  ethylbenzhydroxamic  acid,  but  that  it  may  possibly  be 
readily  converted  into  the  latter.  A.   K.  M. 

Amidoximes  and  Azoximes,  By  F.  Tikmaxx  and  P.  KKuor:ii 
(Ber.,  17,  1G85 — 1G98). — The  following  experiments  were  undertaken 
to  decide  whether  the  compounds  obtained  by  tlie  action  of  hydroxyl- 
amine  on  the  acid  niti'iles  are  oxamidincs,  Nli  '.  CR.NH.OH,  or 
amidoximes,  NHj.CR  ."  N.OH  (see  this  vol.,  p.  734).  The  preparation 
of  the  compound  C^HgN^O,  from  benzonitrile  and  hydroxylamino,  has 
already  been  described  ;  it  melts  at  79 — 80°,  and  not  at  70°  as  j)ri'- 
viously  stated.  It  yields  well-crystallised  salts  both  with  acids  an<l 
alkalis,  and  like  hydroxamic  acid  has  a  tendency  to  form  acid  salts  of 
the  alkali-metals;  the  hydrochloride  has  the  formula  CtHbN.OjHCI. 
When  a  solution  of  the  compound  C;HyN.,0  in  alcoholic  potash  is 
warmed  with  a  few  drops  of  chloroform,  the  isouitrile  odour  is 
momentarily  produced,  and  is  succeeded  by  that  of  benzonitrile,  the 
decomposition  then  proceeding  further.  The  above  compound  com- 
bines with  carl)anil  to  form  a  carbamide,  and  with  phenyl  isotliio- 
cyanate  to  form  a  thiocarbamide.  When  sodium  nitrite  solution  is 
added  to  a  solution  of  the  hydrochloride,  nearly  pure  nitrous  oxide  is 
evolved,  benzamide  being  simultaneously  produced  : 

NH^.CPh  :N0H,HC1  +  NaNO,  =  PhCONH,  +  N.O  +  KaCl  -f  11,0. 

All  these  reactions  indicate  the  presence  of  the  group  NHo  and  the 
constitution  NH-.CPh  !  NOH  {lunzenylmnidoxivie).  If,  however,  tlu; 
conditions  of  the  last  experiment  be  modified,  an  excess  of  nitrite  and 
a  higher  temperature  being  employed,  and  the  solution  slightly 
acidified,  the  decomposition  goes  further,  some  nitrogen  is  given  oit', 
and  a  small  quantity  of  benzoic  acid  is  also  produced.  The  methyl- 
ether  of  benzenylamidoxime,  NH.j.CPh  '.  NOMe,  is  readily  obtained  by 
heating  a  solution  of  benzenylamidoxime,  sodium  methylate,  ami 
methyl  iodide  in  methyl  alcohol  for  some  houi-s  at  1<)U"  ;  the  greatei- 
part  of  the  alcohol  is  then  evaporated,  and  the  methyl-derivative  pre- 
cipitated by  water.  It  dissolves  sparingly  in  cold,  more  readily  in 
hot  water,  and  is  readily  soluble  in  alcohol  and  ether;  it  melts  at  .57', 
boils  above  2;iU°,  and  has  basic  but  no  acid  ])ropei'ties.  Py  the  acti(;n 
of  sodium  nitrite  on  the  hydrochloride,  nitrotren  is  evolved,  and  a 
compound,  ChH.NO.,  produced  :  NH...CPh  !  N()Me,Uri  +  NaNO,  = 
OH.CFh  :  NOMe  -f-  NaCl  +  N,  +  H,()  ;  the  product,  OH.CPh  :  NOMe, 
is  named  the  methyl  ether  of  l)eu:lii/(Iro.riinic  arid,  this  being  isomeric 
with  Lo.ssen's  benzhydroxamic  acid,  COPh.NH.OII.  It  is  an  oil 
boiling  at  22.'>°,  is  insoluble  in  water,  but  readily  .soluble  in  alcohol, 
ether,  and  chloroform;  it  has  neither  basic  nor  any  pronounced  acid 
properties.  When  benzenylamidoxime  is  treated  with  water  an«l 
Hodium-amalgam,  ammonia  and  benzaldehyde  are  readily  detected  by 
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their  odour.  On  warming  tlie  liqiTid,  an  oil  separates,  the  quantity  of 
which  is  increased  on  neutralising  with  hydrochloric  acid  ;  it  is  readily 
soluble  in  hydrochloric  acid,  the  solution  yielding  benzaldehyde  when 
heated.  This  product  is  no  doubt  the  benzaldoxime  prepared  by 
Petraczek  (Abstr.,  1883,  569),  its  formation  being  expressed  thus  : 
NHo.CPh  :  NOH  +  H2  =  CHPh  :  NOH  +  NH3.  Secondary  products 
ai'e  also  formed.  Benzenylamidoxime  is  identical  with  the  compound 
obtained  by  Pinner  from  hydrox)'lamine  and  benzen^'lamidine  hydro- 
chloride (this  vol.,  p.  739),  and  with  the  secondary  product,  CvH^NjO, 
obtained  by  Lossen  by  the  action  of  hydroxylamine  hydrochloride  on 
benzimido-ether  (this  vol.,  p.  1824).  Tlie  above  facts  show  that  the 
addition-product  from  hydi'oxylamine  and  benzonitrile  is  an  amid- 
oxime,  and  therefore  that  the  compounds  obtained  by  the  action  of 
hydroxylamine  on  nitriles  in  general  are  to  be  regarded  as  belonging 
to  this  class  of  compounds.  By  the  action  of  benzenylamidoxime  on 
benzoic  chloride,  henzoylhenzenylamidoxime,  NHo.CPh  !  NOBz,  is  ob- 
tained crystallising  in  slender  white  needles  ;  it  melts  at  140°,  is 
insoluble  in  water,  readily  soluble  in  alcohol,  ether,  and  benzene ;  it 
shows  basic  but  no  acid  properties.       When  heated  above  its  melting 

point,  water  is  given  ofF,  and  dihcnzen ylazoxime,  N\  y^-^j  ^s  pro- 

^O.CPh^ 
duced.  This  is  an  indifferent  and  very  stable  compound,  insoluble  in 
dilute  acids  and  in  alkalis  ;  its  solutions  in  concentrated  nitric  and 
sulphuric  acids  may  be  heated  without  decomposition  ;  by  continued 
boiling  with  tin  and  hydrochloric  acid,  it  is  reduced  to  benzonitrile. 
Dibenzenylazoxime  is  almost  insoluble  in  water,  readily  soluble  in 
alcohol,  ether,  and  benzene,  melts  at  108°,  and  boils  at  290°  ;  it  is 
readily  volatile  in  steam,  and  forms  long  white  needles  on  sublimation. 
It  is  also  formed  on  heating  benzenylamidoxime  with  benzoic  chloride, 
benzotrichloride,  or  benzoic  acid,  and  in  all  reactions  in  which  benzoic 
acid  is  formed  by  the  partial  decomposition  of  benzenylamidoxime  at 
a  moderately   high  temperature,   as,  for  example,  by   the  action   of 

-CPh- 
uitrous  acid.     Senzeiiylazoxiinethenyl,  N\  ^N,  obtained  by  boil- 

^O.CMe^ 
ing   benzenylamidoxime    with    acetic    anhydride,   crystallises   in    flat 
prisms,  sublimes  at  ordinary  temperatures,  and  is  readily  volatile  in 
steam ;  it  melts   at  41°,  dissolves  sparingly  in  water,  but  readily  in 
alcohol,    ether,    and  benzene.       An    isomeric   ethenylazoximebenzenyl, 

N\  y^,  melting  at  57°,  has  been  prepared  by  Nordmann  from 

^O.CPh"^ 
ethenylamidoxirae  (from  acetonitrile).  In  naming  the  azoximes 
which  contain  two  different  hydrocarbon  radicles,  that  which  is 
united  to  the  oxygen-atom  is  placed  at  the  end  of  the  name  as  in  the 
above  examples.  Benzenylazoximethenyl,  which  appears  to  be  pro- 
duced by  the  action  of  chloroform  on  an  alkaline  solution  of  benzenyl- 
amidoxime, is  likewise  to  be  distinguished  from  methenylazoxime- 
benzenyl,  which  should  result  from  the  action  of  benzoic  chloride  on 
methenylamidoxime,  NH,.CH  :  NOH.  A.  K.  M.     . 
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Reduction  of  Benzoylorthonitranilide.  Br  W.  G.  j\Iixtek 
(Amcr.  CJieta.  J.,  6,  20— 'Jb).— llubucT  {Aim.  Chem.,  208,  302), 
by  the  action  of  tin  and  hydrocliloric  acid  on  benzoyl-o-nitrauilide, 
obtained  benzenylphenylenamidine,  Ci3Hu,N2;  other  reduction-pro- 
ducts have  not  been  prepai-ed.  The  para-  and  meta-nitranilides, 
when  treated  with  zinc  and  ammonia,  yield  azo-  and  amido-derivatives 
this  vol.,  p.  600)  ;  it  is  now  shown  tiiat  analogous  ortho-compounds 
are  formed  in  a  similar  manTier. 

KHBz.CeH^.N 
Orthazoxybenzatiilide,  |    yO.  —  Benzoylorthonitranilide 

NHBz.CeH^.N-^ 
is  dissolved  in  alcohol,  and  zinc,  ammonia,  and  platinic  chloride  added. 
The  new  compound  slowly  separates  from  the  solution.  It  is  yellow, 
sparintrly  soluble  in  alcohol,  and  melts  at  195°.  If  the  mother-liquor  is 
evaporated  to  dryness,  and  the  residue  extracted  with  boiling  water, 
it  gives,  on  cooling,  crystals  of  bcnzoylorihophenylenedianiine, 

NHa.CsHi.NHBi, 

melting  at  140".  It  is  more  easily  obtained  by  reducing  benzoyl- 
orthonitranilide with  alcoholic  ammonium  sulphide.  The  platino- 
chloride  is  a  slimy  precipitate.  During  the  reduction  with  zinc  and 
ammonia,  some  benzenylphimylenaniidiue  is  formed.  H.   B. 

Nitrosophenols.  By  H.  Goldschmidt  and  H.  Schmid  (Ber.,  17, 
2060 — -V(Jo). — To  test  the  general  applicability  of  the  method  of 
formation  of  nitrosophenols  by  the  action  of  hydroxylamine  on 
quinones  (Goldschmidt,  this  vol.,  p.  735),  the  authors  now  apply  the 
reaction  to  thymoquinone,  toluquinone,  and  a-naphthaquinone. 

Thymoquinone  is  reduced  by  free  hydroxylamine  to  hydrothymo- 
quinone;  hydroxylamine  hydrochloride,  on  the  other  hand,  converts 
it  into  nitrosotliymol.  Unsuccessful  attempts  were  made  to  convert 
thymoquinone  into  a  di-isonitroso-compound. 

Toluquinone,  dissolved  in  200  times  its  weight  of  water  mixed  with 
hydroxylamine  hydrocddoride,  and  allowed  to  remain  for  24!  hours, 
yields  white  needles  of  iiitroso-orthocresol, 

CeHaOMe  :  NOH  [0  :  Me  :  NOH  =  1:2:4]. 

It  decomposes  between  130 — 140°,  gives  Liebermann'snitroso-reaction, 
dissolves  in  alkalis  with  reddish-brown  colour,  and  is  converted  into 
diuitro-orthocresol  by  ti'eatment  with  nitric  acid. 

a-Xaphthuquinone,  when  treated  with  hydroxylamine  hydrochloride, 
is  converted  into  a-nitroso-a-naphthol.  This  substance,  when  pure, 
decomposes  tcifhant  fitdun  at  I'JO' ;  it  is  generally  stated  to  melt  at 
175\  The  authors  did  not  succeed  in  replacing  the  second  oxygen- 
atom  in  a-naphtha<iuinone  by  an  isonitroso-group.  These  and  the 
earlier  results  obtained  show  that  in  all  quinones  1  oxygen-atom  can 
be  i'ej)laceil  by  the  oximidu-gioui),  but  that  both  oxygen-atoms  can 
only  be  so  replaced  in  those  (juinonus  in  which  both  CU-groups  are  i  n 
the  ortho-jjosition.  A.  J.   G. 
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Para-  and  Ortho-nitrophenyl  Ethers  of  Dinitrcphenol  and 
of  Picric  Acid.  By  C.  Willgerodt  and  E.  Hueti.in  {Ber.,  17, 
1764 — 1766). — These  four  ethers  were  prepared  by  the  action  of 
alcoholic  solutions  of  a-diuitrochlorobenzene  and  of  picryl  chlorido 
(trinitrochlorobenzene)  on  potassium  para-  and  ortho-uitrophenate. 
In  the  case  of  the  two  ethers  from  a-dinitrochlorobenzene,  heating  in 
closed  tubes  for  5 — 6  hours  at  150 — 160°  was  necessary  :  the  deriva- 
tives of  picric  acid  were  easily  prepared  by  digestion  on  the  water- 
bath.  In  the  preparation  of  the  potassium  phenates,  care  must  be 
taken  not  to  add  excess  of  potash,  or  the  ethyl  ethers  will  also  bo 
formed. 

oi-Dinitrophenyl  paranitroph emjl  oxide, 

CsHaCNOo.O.CfiHi.XOo  [0  :  NOo  :  NOo  =1:2:4;   0  :  KOo  =  1  :  4], 

crystallises  from  water  in  hexagonal  plates  melting  at  114°,  and  solu- 
ble in  ether,  benzene,   glacial  acetic  acid,    and  acetone.       a-Dinifro- 
phenyl  orthonitrophenijl  oxlle  crystallises  in  minute  needles  melting  at 
119°.     It  resembles  the  para-derivative  in  solubility,  &c. 
Trinitrophenylparanitrophenyl  oxide, 

Cs3.(N0.),.0.CMi.^0,  [0  :  NO2  :  NO.  :  NO,  =  1  :  2  :  4  :  6  ;  0  :  NO, 

=1:4], 

crvstallises  in  small,  thin,  transparent,  colourless  scales  which  melt  at 
153°,  and  are  easily  soluble  in  alcohol,  chloroform,  benzene,  glacial  acetic; 
acid,  and  acetone  ;  more  sparingly  in  ether  and  light  petroleum.  Tri- 
nitrophevyl  ortlionitrophen)jl  oxide  crystallises  from  alcohol  in  small 
and  almost  colourless  needles  which  melt  at  172 — 173°,  and  resemble 
the  para-compound  in  solubility,  &c.  L.  T.  T. 

Mercaptans.  By  0.  Stabler  {Ber.,  17,  2075— 2081).— From  the 
analogy  in  behaviour  between  mercaptans  and  phenols,  it  seemed 
probable  that  the  mercaptans  of  the  fatty  gi-oup  might,  like  the 
phenols,  yield  azo- compounds  by  reaction  with  diazo-compounds. 
The  author's  results  show  that  not  azo-  but  diazo-compounds  ai'o 
formed. 

By  the  action  of  diazobenzenesulphonic  acid  on  ethyl  mercaptau 
suspended  in  ice- water  and  mixed  with  soda,  a  substance  of  the 
formula  CgHsNoS.O.Na  (probably  SO3Na.C6H4.NziN.SEt),  is  obtained, 
crystallising'  in  clear  yellow  needles.  It  explodes  when  heated  on 
platinum-foil  ;  by  boiling  in  alcoholic  solution,  nitrogen  is  evolved  and 
the  sulphonic  acid  of  ethyl  phenyl  sulphide  is  formed.  The  sodium 
salt,  SO^Na.CeHi.SEt,  crystallises  in  white  plates.  Distilled  with 
ammonium  chloride,  it  yields  ethyl  phenyl  sulphide. 

Diazobenzene  chloride  and  ethyl  mercaptan  reacted,  giving  an  oily 
product,  which,  after  extraction  with  ether,  &:c.,  proved  to  be  a  mix- 
ture of  ethyl  bisulphide  and  ethyl  phenyl  sulphide.  On  repeating  this 
experiment,  however,  the  ethereal  solution  exploded  with  considerable 
violence,  showing  that  an  unstable  nitrogen-compound  had  been 
formed,  but  its  isolation-could  not  be  effected. 

Phenyl  mercaptan  is  conveniently  prepared  by  distilling  a  mixture 
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of  sodium  bonzcncsulplionate  auJ  potassium  liydrosulphide  in  a 
vacuum.  A.  J.  G. 

Bromoparaxylenol.  By  P.  Adam  (Bnll.  Soc.  Cht'm.,  41,  288  — 
2'^9). — Wlu'ii  tliis  compound  is  prepared  bj  the  ordinary  metliod, 
condensation-products  are  formed  which  render  the  pui-ification 
of  the  brorainated  derivative  extremely  difficult.  It  may  be  readily 
j)repared  by  the  action  of  bromine  on  xylenol  heated  to  160°  ;  the 
source  of  lieat  is  removed  and  the  bromine  is  introduced  I'apidly 
(;iO  grams  per  minute).  Tlie  solid  product  is  puriticd  by  distilling 
with  steam,  or  better,  by  exposing  it  in  a  vacuum,  then  washing  with 
a  little  light  petroleum  and  pressing  between  paper.  It  crystallises  in 
white  needles  insoluble  in  water,  but  soluble  in  half  their  weight  of 
boiling  alcohol;  they  melt  at  74°.  When  boiled  with  a  large  excess  of 
water,  bromoparaxylenol  is  decomposed,  hydrobromic  acid  is  evolved, 
and  a  substance  remains  in  .solution  which  is  deposited  when  the  liquid 
is  evaporated  in  a  vacuum.  The  author  is  continuing  the  study  of 
the  derivatives  of  this  compound.  W.   R.  D. 

Derivatives  of  Dimethylquinol.  By  A.  Bakssi.kr  (Ber.,  17, 
2l\8—2l'2'J).—Am!<lodimrff,yh2uinoI,  CGH,3(0Me),.NH,  (comp.  ]\Iiihl- 
hauser,  Abstr.,  1882,  30"2).  Sodium-amalgam  is  gradually  added  to 
an  alcoholic  solution  of  nitrodimethyhjuinol,  acidulated  with  acetic 
acid,  until  j-ed  needles  are  deposited  on  the  sides  of  the  vessel.  The 
alcohol  is  then  evaporated,  water  added,  and  the  liquid  extracted  with 
ether.  On  evaporation,  the  ethereal  solution  leaves  a  mixture  of  red 
and  yellow  crystals  which  are  boiled  with  very  dilute  alcohol ;  this 
leaves  a  residue  consisting  of  azodimethylqainol  mixed  with  small  quan- 
tities of  hydrazodimethylquinol.  The  solution  contains  amidomethyl- 
(|ninol,  which  is  purilied  by  crystallisation,  conversion  into  the 
hydrochloride,  &c.  Aniidodimethylquinol  crystallises  in  nacreous 
plates,  melts  at  81 — 82°,  is  sparingly  soluble  in  cold,  soluble  in  hot 
water,  alcohol,  benzene,  light  petroleum,  and  carbon  bisulphide.  It  is 
very  unstable,  being  readily  decomposed  when  heated  above  the  melt- 
ing point,  and  partially  also  by  evaj)orating  its  aqueous  solution.  The 
hydrochloride  crystallises  in  white  efflorescent  needles.  The  platino- 
chloride  is  obtained  as  a  brow  n  precijntate. 

AcefamidmlimL'tln/Iijitinol,  CoH3(OMe).,.NHAc,  obtained  by  the  action 
of  acetic  anhydride  on  the  base,  crystallises  in  silvery  white  plates 
and  melts  at  91°.     Nuroacctamidodimethijlqauiol, 

C6H2(N02)(OMe),.NHl3, 

fibtained  by  adiling  fuming  nitric  acid,  di-op  by  drop,  to  a  saturated 
aqueous  solution  of  the  acetyl-comjiound,  crystallises  in  nodular 
groups  of  needles  and  melts  at  104°. 

])inu'tkijlq7iin'iltriinrt/njl<i)inn()nintn  indid<\  CeHjfO^Ieyj.NMeJ,  is 
prepared  by  heating  amidodimethylquinol  with  methyl  iodide  and  a 
iiitle  methyl  alcohol  in  sealed  tubes  at  l'»0°  for  five  Ixmi-s.  It  crys- 
1:dli.ses  in  white  needles,  melts  at  202'',  is  readily  soluble  in  water  and 
dilute  alcohol,    nearly   insoluble    in    benzene,    chloroform,    and    light 
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petrolenin,  sparingly  soluble  in  absolute  alcohol.  By  the  action  of 
moist  silver  oxide,  it  is  converted  into  the  corresponding  hydroxide, 
whicli  crystallises  in  colourless  needles.     The  chloride, 

CeHaCOMeoJ.NMesCl, 

crystallises  in  needles,  melts  at  172°,  and  is  readily  soluble  in  water. 
The  pJahnochloride,  [C,H3(OMe)2XMe3Cl]2,PtCli,  is  a  yellow  crystalline 
substance. 

By  the  action  of  phenyl  isothiocvanate  on  amidodimethylquinol,  a 
compound  of  the  formula  I^  HPh'.CS.NH.CHaCOMe),  is  obtained, 
crystallising  in  white,  microscopic  needles,  and  melting  at  137°  ;  it  is 
readily  soluble  in  hot  benzene  and  alcohol,  insoluble  in  water. 

Dimethi/Iqiiinol-thiocarhamide,  CS[NH.CfiH3(OMe)2]2,  is  pi'epared 
by  digesting  amidodimethylqiiinol,  alcoholic  potash,  and  carbon  bi- 
sulphide for  some  hours  on  the  water-bath  ;  it  crystallises  in  white 
microscopic  needles,  melts  at  109°,  is  readily  soluble  in  hot  alcohol, 
benzene,  and  chloroform,  sparingly  in  light  petroleum,  and  insoluble 
in  water. 

AzodimefhyJqinnol,  ]Sr2[C6H3(0^re)2]2,  is  prepared  from  an  alcoholic 
solution  of  nitrodimethylquinol  by  the  action  of  sodium-amalgam  in 
presence  of  a  small  amoimt  of  ammonia,  or  by  the  action  of  zinc  and 
]iotash.  It  is  separated  from  the  hj-drazodimethylquinol  simulta- 
neously formed,  by  heating  it  with  dilute  hydrochloric  acid,  in  which 
the  hydrazo-compound  dissolves  completely.  The  azoquinol  crystal- 
lises in  red  needles,  melts  at  140",  is  readily  soluble  in  absolute  alcohol, 
benzene,  chloi'oform,  carbon  bisulphide,  and  aniline,  more  sparingly  in 
light  petroleum  and  dilute  alcohol,  and  is  nearly  insoluble  in  water. 
It  dissolves  without  decomposition  in  strong  hydi'ochloric  acid  with 
deep  blue  colour,  and  in  concentrated  sulphuric  acid  with  violet  colour  ; 
the  latter  solution  suffers  partial  decomposition  on  standing,  turning 
first  blue  and  then  green.  By  the  action  of  bromine  on  an  alcoholic 
solution  of  the  azo-compound,  dihromazodhndhylquinol,  Ci6Hi6Br2N204, 
is  obtained.  It  forms  a  red  crystalline  mass,  melts  at  220°,  is  soluble 
in  benzene,  chloroform,  and  carbon  bisulphide,  very  sparingly  in 
alcohol,  and  is  insoluble  in  water.  It  dissolves  in  sulphuric  acid 
without  decomposition  to  form  a  deep- violet  solution. 

The  hydrazo-compound  could  not  be  isolated  ;  in  solution  it  oxidises 
with  great  readiness  to  form  the  azo-compound. 

Teframethoxydiamidodiphenyl,  NH2.C6H2(OMe)2.C6H2(OMe)2.N'H2, 
is  obtained  as  hydrochloride  by  the  action  of  hydrochloric  acid  on 
solutions  of  the  hydrazo-compound,  and  by  the  action  of  stannous 
chloride  and  hydrochloric  acid  on  the  azo-compound.  The  free  base 
crystallises  in  snow-white  needles,  melts  at  210°,  is  easily  soluble  in 
chloroform,  carbon  bisulphide,  hot  benzene,  and  boiling  alcohol,  but 
only  sparingly  in  light  petroleum  or  water.  The  hydrochloride, 
Ci6H2oX.>0,,2HCl, 

crystallises  in  stellate  groups  of  small  white  needles,  and  is  readily 
soluble  in  water.    The  platinochloride,  Ci6Hn(|X204,H2PtCl6,  is  obtained 
as  a  yellow  precipitate.     Thephen^-lthiocarbamide-derivative, 
Ci2H.(OMe)i(XH.CS.NHPh)2, 
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forms  white  flocks,  melts  at  184°,  is  soluble  in  alcohol  and  benzene, 
insoluble  in  liirht  petroleum  and  watei".  The  diacetyl-derivativc, 
C,2Hi(OMe)4(NHXc)o,  crystallises  in  white  needles,  melts  at  251°,  is 
readily  soluble  in  alcohol,  benzene,  chloroform,  and  carbon  bisulphide, 
but  only  very  sparingly  in  light  petroleum  or  water.  A.  J.  G. 

Compounds  of  Phenols  with  Ethyl  Acetoacetate.  /:J-Methyl- 
umbelliferone  II.  iiy  H.  v.  Pixhma.nn  and  J.  13.  Cohkx  (liti:,  17, 
2129 — 2138). — In  the  first  communication  on  this  subject  (v.  Pech- 
mann  and  Duisberg,  this  vol.,  p.  66),  a  series  of  compounds  were 
described,  obtained  by  the  action  of  phenols  on  ethyl  acetoacetate  in 
presence  of  sulphuric  acid.  These  compounds  were  regarded  as 
coumarins,  or  hydroxycoumarins,  in  which  substitution  had  occurred  in 
the  side-chains.  In  particulai-,  the  compound  derived  from  resorcinol 
showed  such  strongly-marked  analogy  with  the  hydroxycounuirin, 
umbelliferone,  that  it  was  termed   /i-methvlumbelliferone,  and    had 

assigned   to   it    the    constitution  OH.C6H3<^  |  W .      This  view 

(4;  \o CO 

(2) 

although  opposed  to  that  of  Willenberg  (Abstr.,  1882,  1289)  and 
of  Michael  (this  vol.,  p.  73G),  is  confirmed  by  the  results  now  brought 
forward. 

Allyl  resorcinol  methyl  ether, 

C6H3(OH)(OMe).CMe  I CH^  [OH  :  OMe  :  C.AreHo  =  2:4:1], 
isomeric  "with  engenol,  is  obtained  by  heating  umbellic  acid.  It 
forms  a  nearly  colourless  thick  oil,  of  agreeable  odour,  distils  at 
245 — 250°,  is  insoluble  in  water,  but  miscible  with  most  other 
solvents.  Concenti-ated  sulphuric  acid  dissolves  it  with  red  colora- 
tion.    It  is  soluble  in  aqueous  soda,  but  not  in  sodium  carbonate. 

Methylic  diiiieth/I-3-nn'flii/IiimbeUate  is  obtained  by  heating  the 
monomethyl  acid  with  methyl  iodide  and  sodium  methylate  in  sealed 
tubes  for  tive  hours  at  90°.     The  free  acid, 

C6H,(0Me),.CMe:  CH.COOH  [4:2:  1], 

crystallises  in  small  colourless  needles,  melts  at  145°,  is  insoluble  in 
water,  readily  soluble  in  ether,  benzene,  alcohol,  and  chloroform.  A 
.solution  of  tlie  ammonium  salt  gives  a  white  curdy  precipitate  with 
lead  acetate,  a  clear  grocTi  precipitate  with  copper  sulphate,  and 
a  yellow  amoi-phous  precipitate  with  ferric  chloride.  The  silver  salt 
forms  a  white  granular  powder.     The  nuthyl  i<nlt, 

CeHa(OMe)j.CMe  :  CH.COOMe, 

is  an  oil  boiling  at  310 — 320°,  and  soluble  in  the  ordinary  solvents. 
By  oxidation  with  an  alkaline  solution  of  potassium  permanganate, 
it  is  converted  into  dimcthyl-/:}-resorcylic  acid.  This  acid  was  shown 
l)y  Tiemann  and  Will  {li<r.,  15,  2080)  to  be  formed  by  the  oxidation 
of  umbelliferone,  thus  proving  the  si<le.chains  in  these  compounds  to 
occupy  the  same  positions  as  in  umbelliferone. 

The  authors  regard  Michael's  tribromo-derivative,  obtained  bv  the 
action  of  bromine  on  ,/3-nu'thylunib 'llifci-onc,  as  ft-iHethyllrumumbdli- 


1:132  ABSTRACTS  OF  CHEMICAL  PAPERS. 

fcvone  dibroniide.  Tliey  have  only  to  add  to  Michael's  description  that 
it  gives  a  violet  coloration  with  dilute  soda. 

f:i-Methi/luinhel  lifer  one  dihromide  methyl  ether, 

OMe.C6H3<^Q^^|5>CHBr. 

The  action  of  bromine  on  the  methyl  ether  differs  slightly  from  that 
du  /3-methylumbelliferone,  an  additive  product  being  obtained.  It 
crystallises  in  colourless  needles,  melts  at  233 — 235°,  is  insoluble  in 
■water,  somewhat  soluble  in  alcohol,  ether,  chloroform,  and  glacial 
acetic  acid.  Both  bromine-atoms  are  removed  by  boiling  it  with 
alcoholic  potash. 

^CMe 
Broinhydroxy-^-methylcoumarilic  acid,  OH.C6n2Br<'  \C.COOH, 

is  obtained  by  boiling  the  tribromo-corapound  with  alcoholic  potash. 
It  forms  slender  colourless  needles,  melts  with  decomposition  at  221°,  is 
readily  soluble  in  alcohol,  ether,  and  chloroform,  sparingly  in  benzene, 
insoluble  in  water.  It  dissolves  in  sulphuric  acid  to  a  colourless 
solution,  which  turns  purplish-violet  on  heating.  Ferric  chloride 
gives  a  yellow  coloration.  When  the  silver  salt  is  distilled,  it  yields  a 
(rystalline  substance,  probably  hromhydroxy-fi-mcthylcoumarone ;  this 
\  ields  a  deep  blue-coloured  body  by  the  action  of  gentle  oxidising  agents. 

Metlioxy-li-metliylliydrocoumaric  anhydride,  C22H2206,  is  obtained  by 
tlie  action  of  sodium-amalgam  on  a  solution  of  /i-methylumbelliferone 
methyl  ether  in  dilute  alcohol.  It  crystallises  in  nearly  colourless 
])risms,  melts  at  243 — 244°,  is  soluble  in  hot  glacial  acetic  acid, 
insoluble  in  alcohol  aud  ether.  Sulphuric  acid  dissolves  it,  with 
feeble  blue  fluorescence.      Soda  only  dissolves  it  on  boiling. 

Nitro-(3-met]n/l nmhelliferoue,  CioH7(N02)03,  is  prepared  by  adding 
tlie  calculated  quantity  of  nitric  acid,  drop  by  drop,  to  the  finely 
divided  /S-methylumbelliferoue  suspended  in  glacial  acetic  acid,  and 
well  cooled.  It  crystallises  in  straw-yellow  needles,  is  insoluble  in 
water,  sparingly  soluble  in  alcohol,  benzene,  and  glacial  acetic  acid. 

I)initro-^-methylumheUiferone,  CinH6(N02)203,  is  prepared  by  the 
action  of  excess  of  nitric  acid  on  /S-meth^dumbelliferone  suspended  in 
acetic  acid,  the  mixture  being  finally  heated  on  the  water-bath.  It 
crvstallises  in  lustrous  golden-yellow  needles,  melts  at  220°,  is  readily 
soluble  in  alcohol  and  glacial  acetic  acid,  sparingly  in  chloroform, 
benzene,  and  carbon  bisulphide. 

Amido-ji-methylamheJliferoiie,  CinH,03.NH2,  is  prepared  by  the 
action  of  tin  and  hydrochloric  acid  on  the  mononitro-compound.  It 
forms  yellowish  needles,  melts  at  247^,  is  sparingly  soluble  in  the 
ordinary  solvents,  and  gives  an  intense  green  coloration  with  ferric 
chloride.  The  sulphate,  (CioH9N03)2,H2S04  +  2H20,  is  very  sparingly 
soluble  in  cold  water. 

Nitrosoainido-lB-methyliivihelliferone,  CinH6(NO)03.NH2,  is  obtained 
by  the  action  of  nitrous  acid  on  the  sulphate  of  the  amido-derivative. 
It  crystallises  in  yellowish-red  needles,  melts  at  140°,  is  readily 
soluble  in  alcohol,  sparingly  in  water,  ether,  benzene,  and  chloroform. 
It  has  no  basic  properties,  is  soluble  in  alkalis,  with  deep  red  colour. 


ORGANIC  CHEMISTRY.  1333 

is  not  decomposed  by  boiling  with    acids,   and  gives    Liobcrraann's 
reaction.  A.  J.  G. 

Azoresorcinol  and  Azoresonifin.  By  H.  Brfxxfr  and  C. 
Kkakmki;  {Her.,  17,  ls47 — iM'.t'-).— In  a  ])ivliininary  notice  (Abstr., 
1882,  78-4 ),.H.  Brunner  stated  that  by  acting  with  sulphuric  acid  on  a 
mixture  of  nitrobenzene  and  resorcinol,  ho  bad  obtained  a  colouring 
matter  which  he  believed  to  be  identical  with  the  diazoresorufin  de- 
scribed by  Weselsky  {Ber.,  4,  614).  In  conjunction  with  C.  Kriimer, 
he  has  now  carefully  compared  these  two  substances,  and  proved  the 
correctness  of  his  surmise.  This  body  was  prepared  by  Weselsky  by 
heating  bis  diazoresorcinol  with  sulphuric  acid  at  210°  ;  by  Lieber- 
mann  (this  Jour.,  187-i,  G'J3)  by  heating  resorcinol  with  sulphuric  acid 
containing  nitrous  acid  ;  by  Bindschedler  and  Busch,  and  also  by  Fevre, 
from  nitrosoresoi'ciuol  (from  aniyl  nitrite  and  sodium  resorcinol)  and 
sulphuric  acid.  When  picpared  by  Brunner's  method,  the  substance  in 
question  is  always  accompanied  by  paramidoidienolsulphouic  acid  (see 
]).  1354)  in  the  form  of  white  silky  needles.  The  mi.Ked  compounds  are 
dissolved  in  hot  ammonia,  and  hydrochloric  acid  is  added  to  the  still  hot 
solution.  Diazoresorufin  is  at  once  precipitated,  and  if  the  solution  be 
not  too  concentrated,  all  the  sul phonic  acid  remains  in  solution  and 
crystallises  out  on  cooling.  The  diazoresorcinol  employed  by  We- 
selsky was  obtained  by  acting  on  resorcinol  with  nitric  acid  saturated 
with  nitrous  anhydride.  It  forms  deep  green  crystals,  which  dissolve  in 
alkalis  to  a  bluish-violet  solution  with  brown  fluorescence.  Weselsky 
gave  CinHnNjOe  as  the  formula  of  this  compound,  but  a  careful 
re-examination  by  the  author  has  proved  that  its  true  composition  is 
CuHaNOi,  so  that,  taking  into  account  its  formation  from  nitroso- 
resorcinol,  it  may  be  looked  upon  as  formed  according  to  the  reaction — 

C6H,(0H)a  +  NO.C6H3(OH)3  =C6Hi<2>N.C6H3(OH)2. 

As  it  is  not  a  diazo-compound,  the  author  proposes  to  substitute  the 
name  azoresorcinol  for  diazoresorcinol,  and  in  like  manner  diazo- 
resorufin becomes  azoresorujin. 

Azuresonijin  prepared  by  any  of  the  above-mentioned  methods  has 
the  formula  CoiHisNjO;  (CseHi^XiOj,  Weselsky).  It  is  a  reddish-brown 
powder  sparingly  soluble  in  alcohol,  insoluble  in  water  and  in  ether.  It 
di.ssolves  in  sulphuric  acid  to  a  blue  solution  containing  a  sulplionic 
acid,  which  is,  htnvever,  decomposed  by  water.  Alkalis  convert  it  into 
a  very  intense  brilliant  carmine  solution,  having  a  vermilion  fluor- 
escence. This  is  an  intensely  strong  colouring  matter,  and  forms  a 
valuable  test  for  the  presence  of  traces  of  alkali. 

By  the  action  of  acetic  chloride  on  azoresorcinol,  Weselsky  obtained 
a  compound  (crystallising  in  yellow  scales)  to  which  he  ascribed  the 
formuht  CiJlyiNiClsOu,  and  which  he  regarded  as  hexacetyl-azo- 
re.sorcinol,  in  which  each  of  the  four  nitrogen-atoms  is  finther  com- 
bined with  tw(i  chlorine-atoms.  The  authors  have  carefully  examined 
this  reaction,  and  have  obtained  two  compounds.  The  one  crystal- 
lises in  small  golden-yellow  scales  of  the  foiniula  CijHhCIX03,UCl,  and 
is  not  an  acetyl-compound.    The  other  compound  forms  a  green  amor- 
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phous  mass  easily  soluble  in  ether.  It.  g^ave  results  leading  to  tbe 
formula  CosHoiNoCl.Oe  (or  C24Hi4EtClN.,0«,2HCl).  It  is  probable  that 
here  we  have  first  the  formation  of  a  dihydrochloride  of  chlorazoreso- 
rufin  monacetate,  which  in  the  process  of  purification  with  alcohol 
exchanges  its  acetyl -group  for  ethyl. 

Azoresornfin  diacetate,  [C6H402I^.CbH3(OAc)]2,  was  obtained  by  di- 
gesting azoresorcinol  with  sodium  acetate  and  acetic  anhydride  at 
135°.  It  forms  a  yellowish-brown  amorphous  substance,  easily 
soluble  in  acetone,  chloroform,  and  acetic  acid,  sparingly  in  alcohol  or 
ether.  When  evaporated  with  hydrochloric  acid  on  the  water-bath,  it 
yields  a  yellow  hydrochloride. 

Azoresonifyl  hydrochloride,  C24HuCLNo05,2IICl,  was  obtained  by 
digesting  azoresorcinol  with  fuming  hydrochloric  acid  under  pi-essure 
at  100°.     It  forms  bluish-violet  crystals. 

Both  azoresorcinol  and  azoresorufin  yield  identical  products  on  re- 
duction, either  in  acid  or  in  alkaline  solution.  When  azoresorcinol  is 
reduced  with  tin  and  hydrochloric  acid,  a  compound  is  formed  which 
is  soluble  in  dilute  hydrochloric  acid,  and  crystallises  in  iridescent 
scales.  Its  formula  is  C48H4eN40i3,4HCl  +  4H2O.  When  quickly 
dried  at  100°,  it  forms  a  blue  powder  which  dissolves  in  boiling 
acetone  or  alcohol  (if  slightly  acidulated  with  hydrochloric  acid)  with 
an  indigo  colour,  and  these  solutions  both  yield  large  well-formed 
crystals  very  much  resembling  potassium  permanganate  in  appearance. 
When  once  formed,  these  crystals  redissolve  with  difficulty.  Although 
exactly  alike  in  appearance,  analysis  showed  these  two  substances 
differed  in  the  quantity  of  hydrochloric  acid  they  contain.  That  crys- 
tallised from  alcohol  has  the  formula  C48H4,;N40i3,3HCl,  that  from 
acetone,  C48H46N40i3,HCl.  Hydrating  agents  (such  as  dilute  alkalis) 
gradually  convert  these  compounds,  first  into  azoresorufin,  then  into 
azoresorcinol. 

Tetrahydrazoresorufin,  C24Hi6]S^207,H4,  is  fonned  if  azoresorcinol  is 
subjected  to  reduction  with  zinc  and  hydrochloric  acid.  It  crj'stallises 
in  dark  blue  crystals  with  a  strong  coppery  iridescence.  At  100°  it 
loses  water,  and  is  reconverted  into  azoresorufin.  It  forms  a  dihydro- 
chloride yielding  colourless  crystals.  The  tetrahydro-compound  is 
also  formed  when  sulphuretted  hydrogen  is  passed  into  an  ammoniacal 
solution  of  resorufin.  Sodium-amalgam  seems  to  form  a  colourless 
leuco-compound,  but  this  is  so  unstable  that  the  authors  have  not 
succeeded  in  isolating  it. 

Dihromazoresorcinol  h.ydrohromide,  Ci2H7Br2N04,IIBr,  is  obtained  by 
adding  bromine  to  a  solution  of  azoresorcinol  in  sodium  hydroxide. 
It  forms  a  glistening  green  mass  soluble  in  alcohol  to  a  blue  liquid 
having  a  brownish-red  fiuorescence. 

Hexabrom azoresorufin  hydrohromide,  Co4HioBr6!N'207,HBr,  is  probably 
identical  with  the  bromodiazoresorufin  of  Bindschedler  and  Busch, 
and  of  the  Bavarian  Aniline  and  Soda  Works.  It  is  obtained  from 
resorufin  in  a  manner  similar  to  that  by  which  the  last-named  com- 
pound is  prepared  from  azoresorcinol.  It  is  an  amorphous  red  sub- 
stance, soluble  in  alcohol  to  a  violet  liquid  with  a  bluish-i-ed 
fluorescence. 

Trinitrazoresorcinol,    Ci2H(;(N02)ajS'04,   was    obtained   by   nitration 
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with  nitric  acid  of  sp.  gr.  VST.  Care  must  be  taken  in  the  nitra- 
tion, or  the  substance  will  be  completely  oxidised.  It  forms  green 
glistening  crystals.  This  compound  is  probably  what  Weselsky  de- 
scribed as  tetrazoresoi-cinol  nitrate,  and  to  which  he  ascribed  the 
formula  C3gHioN»Oi>,6N03.  It  is  soluble  in  water,  ether,  and  alcohol, 
forming  indigo-coloured  solutions. 

IL'.ranitrazoresoriijin,  C2iHi,i(N02)gN207,  prepared  in  a  similar 
manner,  crystallises  in  small  green  needles,  which  dissolve  in  water, 
alcohol,  and  ether  to  purple  solutions.  L.  T.  T. 

Derivatives  of  Pyrogallol  and  Phloroglucinol,  and  their 
Relation  to  Daphnetin  and  -ffisculetin.  By  W.  Will  and 
K.  Alukkcht  (Her.,  17,  2U1)8— 2109). — Wliilst  daphnetin  was  known 
to  be  a  deriyative  of  pyrogallol,  it  was  still  uncertain  which  of  the 
two  other  trihydroxybenzenes  fesculetin  was  derived  from.  The  re- 
sults given  in  the  present  paper  show  that  it  is  not  derived  from 
phloroglucinol,  and  must  therefore  be  derived  from  hydroxyquinol. 

Ethijlic  triffhuhjaUnfe,  CfiH.>(OEt):,.COOP:t,  is  prepared' by  boiling 
ethyl  gallate  and  ethyl  iodide  with  potash.  It  crystallises  in  lustrous 
needles,  melts  at  51°,  and  is  readily  soluble  in  alcohol,  ether,  and 
benzene. 

TriidhyJ gallic  acid,  C6H2(OEt)3.COOB[,  is  obtained  by  saponiBcation 
of  the  ethyl  salt  with  alcoholic  potash,  and  decomposition  of  the 
potassium  salt  formed  with  hydrochloric  acid.  It  is  crystalline,  melts 
at  112°,  is  sparingly  soluble  in  cold,  more  readily  in  boiling  alcohol. 
It  does  not  give  a  coloration  with  ferric  salts.  The  neutral  solution  of 
the  ammonium  salt  gives  a  clear  greenish-blue  precipitate  with  copper 
salts,  white  precipitates  with  lead  and  zinc  salts.  The  silver  salt, 
CisHpOjAg,  is  obtained  by  precipitation  with  silver  nitrate  as  a 
voluminous  white  precipitate  sparingly  soluble  in  hot  water,  and  can 
be  cry.stallised  from  it.  It  melts  at  2fX)°,  and  decomposes  into  car- 
bonic anhydride  and  pyrogallol  triethyl  ether. 

Ethxjl  }njroijaUocnrho.r>jlaft',  C6Ho(OH)3.COOEt,  obtained  by  satu- 
rating a  solution  of  pyrogallocarboxylic  acid  in  alcohol  with  hydro- 
chloric acid,  forms  a  crystalline  mass  ;  when  crystallised  from  hot 
water  it  unites  with  1  mol.  of  H^O,  and  then  melts  at  86°  ;  the  anhy- 
<lrous  salt  melts  at  102^.  It  commences  to  sublime  at  100°.  It  is 
soluble  in  alcohol  and  ether,  insoluble  in  hot  water.  With  ferric  chlo- 
ride, it  gives  a  greenish-brown  coloration  like  that  produced  by  the 
free  acid.  By  the  action  of  ethyl  iodide  and  potash,  it  is  converted  into 
ethi/lic  trictliyJpi/ro'/nllocarbo.vi/latt^,  a  colcnirlcss,  odourless,  volatile  oil, 
in.sf)luble  in  water  and  alkalis,  readily  soluble  in  alcf)liol  and  ether. 

Tri>'tl,ylpyro</all<,carbo.ri/Uc  acid,  CcH,(OEt):,.COOH  [COOH  : 
<  iKt :  OEt  :  OEt  =  1:2:3:4],  prepared  from  the  ethyl  salt,  is  crys- 
Mlline,  melts  at  100"5°,and  is  identical  with  the  triethoxybensjoic  acid 
"litained  from  daphnetin.     The  silver  salt,  CuHnOjAg,  is  moderately 

luble  in  water,  and  decomposes  at  130"  into  carbonic  anhydride  and 
.  iT)gallol  triethyl  ether. 

Fhloroglucinncarhoxi/lir  acid,  C„H3(0H),.C00H,  is  prepared  by 
liiating  pure  })hloro</lucinol  (I  part),  hydrogen  ])otassium  carbonate 
(  !■  parts),  and  water  (4-  j)artsj  in  sealed   tuljcs   for  13   hours   at   13U°. 

4x2 
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The  product  of  the  reaction  is  treated  with  dilute  hydrochloric  acid 
aud  extracted  with  ether.  The  ethereal  solution  is  next  shaken  with 
aqueous  hydrogen  sodium  carbonate,  whereby  the  acid  passes  into  the 
aqueous  solution,  whilst  unaltered  phloros'lncinol  remains  dissolved  in 
the  ether.  The  sodium  carbonate  solution  is  then  acidified,  the  acid 
extracted  with  ether,  and  the  ethereal  solution  allowed  to  crystallise. 
The  free  acid  resembles  gallic  and  pyrogallolcarboxylic  acids  in  appear- 
ance and  behaviour.  It  crystallises  with  1  mol.  H^O,  decomposes  slowly 
when  heated  (even  below  100°).  and  finally  melts  at  206°  (the  melting 
point  of  phloroglucinol).  The  aqueous  solution  on  boiling  is  completely 
decomposed  into  carbonic  anh^-dride  and  phloroglucinol.  An  alkaline 
solution  turns  brown  if  exposed  to  the  air.  Ferric  chloride  gives  an 
intense  blue  coloration,  which  soon  turns  to  a  dirty  brown.  An 
aqueous  solution  of  the  acid  gives  white  precipitates  with  lead  and 
silver  salts. 

In  preparing  this  acid  with  phloroglucinol  prepared  from  resorcinol 
there  is  obtained  in  addition  another  acid  quite  insoluble  in  water, 
and  therefore  readily  separated  from  phloroelucinolcarboxylic  acid. 
DiresorcmoldicarhoxyHc  acid,  COOH.CeH,(OH)2.C6H,(OH).,.COOH, 
obtained  thus,  is  sparingly  soluble  in  alcohol,  more  readily  in  ether. 
It  decomposes  above  300°  without  previous  fusion.  Diresorcinol 
w^hen  heated  with  hydrogen  potassium  carbonate,  as  described  above, 
vields  this  acid  exclusively.  The  potassium  salt,  CuHfOsKo,  crystal- 
lises in  slender  white  needles ;  the  barium  salt,  Ci4H808Ba  +  6H.>0, 
forms  lustrous  needles ;  the  silver  salt,  CuH808Ag2,  is  ■preeipitated  in 
white  flocks. 

Phloroglucinol  diethyl  ether,  C6H:j(0Et)o.0H. — By  the  action  of 
hydrochloric  acid  gas  on  an  alcoholic  solution  of  phloroglucinol- 
carboxylic  acid,  there  was  obtained,  not  as  was  expected,  the  ethyl 
salt  of  the  acid,  but  phloroglucinol  diethyl  ether,  a  substance  crystal- 
lising in  long  colourless  lustrous  needles,  and  melting  at  75°.  It 
distils  unaltered,  is  soluble  in  water  or  dilute  alcohol,  and  is  also 
readily  soluble  in  alkalis,  from  which  solution  addition  of  acids  repre- 
cipitates  it  unchanged.  It  may  also  be  prepai'ed  by  the  action  of  hydro- 
chloric acid  gas  on  an  alcoholic  solution  of  phloroglucinol.  Attempts 
to  prepare  an  ethylated  phloroglucinol-carboxylic  acid  were  unsuc- 
cessful. 

Phloroglucinol  trietliAfl  ether,  C6H3(OEt)3,  is  obtained  by  the  action 
of  ethyl  iodide  and  alcoholic  potash  on  phloroglucinol  diethyl  ether. 
It  is  crystalline,  melts  at  43°,  can  be  distilled  with  steam,  is  readily 
soluble  in  alcohol  and  ether,  insoluble  in  w^ater  and  alkalis.  It  is  not 
identical  w4th  the  triethyl  ether  obtained  by  dry  distillation  of  the 
calcium  salt  of  the  triethoxybenzoic  acid  derived  from  gesculetin.  As 
the  three  triethoxybenzenes  theoi^etically  possible  are  now  known,  and 
as  two  of  them  are  chai-acterised  as  the  triethyl  eth el's  of  pyrogallol 
and  phloroglucinol  respectively,  it  follows  tliat  the  third  must  be  the 
triethyl  ether  of  hydroxyquinol. 

This  conclusion  that  sesculetin  is  not  a  phloroglncinol-derivative,  is 
in  agreement  with  the  results  lately  obtained  by  v.  Pechmann  and 
Welsh  (this  vol.,  p..  1346).  A.  J.  G. 
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Nitro-derivatives  of  Paracresyl  Benzyl  Ether.  By  P.  Frischb 
(AnualtH,  224,  lo7 — lo5). — Nitrucremjl  btnzijl  dlier, 

CH.Ph.O.CsHaMe.NO.  [NO, :  CH3  =  2:4], 

prepared  by  tlie  action  of  potassium  nitroeresol  on  benzyl  chloride, 
crystallises,  in  broad  needles  which  dissolve  in  benzene,  ether,  lip^ht 
petroleani,  and  alcohol.  The  crystals  melt  at  5-i^  and  decompose  when 
strongly  heated. 

Dinitrocresyl  benzijl  ether,  CH2Ph.O.C6H2(N02)Me.N02,  can  only  be 

1  2  4        6 

prepared  by  acting  on  silver  diniti-ocresol  with  benzyl  iodide.     It  is 

deposited  from  hot  alcohol  in  crystalline  plates  melting  at  100°,  which 

decompose  on  exposure  to  the  light. 

Cresyl  nitrohenzyl  ether,  C6H4Me.O.CH2.C6Hi.N02,  also  crystallises 

4       11  4 

in  plates  which  melt  at  91°. 

Nifrocresijl   nitrobenzyl  ether,  NOa.C6H3Me.O.CH2.C6H4.N02,  forms 

2  4     1  4 

silky  needles  which  arc  soluble  in  benzene  and  hot  acetic  acid  and 
melt  at  163°. 

Duiitrocresyl  nitrobenzyl  ether,   N02.Me(N02)C6H2.0.CH2.C6H4.N02, 

2        4  6  ll  4 

melts  at  18G"5°  and  dissolves  in  hot  glacial  acetic  acid.  It  is  not  only 
formed  by  the  actions  of  nitrobenzyl  iodide  on  silver  dinitrocresol,  but 
also  by  the  nitration  of  many  of  the  above  ethers. 

Nitrocresyl  benzyl  ether,  on  niti-ation,  yields  nitroeresol  and  benzyl 
alcohol,  which  are  further  changed  into  dinitrocresol  and  nitrobenzyl 
niti-ate,  a  small  quantity  of  dinitrocresyl  niti-obenzyl  ether  is  also 
formed.  Under  similar  treatment,  the  isomeric  cresyl  nitrobenzyl 
ether  gives  a  much  larger  yield  of  dinitrocresyl  nitrobenzyl  ether. 
Dinitrocresol  paranitrobenzyl  nitrate  and  a  large  quantity  of  dinitro- 
cresyl nitrobenzyl  ether  are  obtained  by  the  action  of  strong  nitric 
acid  on  nitrocresyl  nitrobenzyl  ether. 

Alcoholic  ammonia  acts  slightly  on  nitrocresyl  benzyl  ether,  and 
has  no  action  on  cresyl  nitrobenzyl  ether.  It  converts  dinitrocresyl 
benzyl  ether  into  dinitroparatoluidine  and  benzyl  alcohol,  and 
saponifies  dinitrocresyl  nitrobenzyl  ether,  forming  nitrobenzyl  alcoliol 
and  dinitrotoluidine. 

Attempts  to  reduce  these  nitro-ethers  to  amido-compounds  were 
unsuccessful.  VV.  C.  W. 

Nitration  of  the  Phenyl  and  Cresyl  Ethers  of  Phosphoric 
Acid.  J{y  y\.  KaI'I'  (Ainnilrii,  224,  l.^ij — 17.S;.— When  a  solutiun  of 
inonophcnyipliosphoric  acid  in  strong  nitric  acid  is  poured  into  water, 
the  uitro-product  is  not  j)recipitated,  but  on  evaporating  the  mixture 
(after  the  addition  of  alcohol)  to  remove  the  excess  of  nitric  acid, 
numonitromonopjieni/l  fhosphate  is  obtained  in  crystalline  plate.s 
melting  at  112'.  The  crystals  are  soluble  in  ether,  benzene,  chloro- 
form, and  in  hot  water.  They  are  decomposed  by  potash,  yielding 
paranitrophenol  and  potassium  phosphate,  and  they  are  also  decom- 
posed by  the  prolonged  action  of  nitric  acid. 

Diuitrodiphi-uyl-phnsphiric  acil,  P()(O.C«H4.N02)o.OH,  prepared 
from    diphenyl    phosphate,   crystallises  in    white   neeilles   melting  at 
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133'5°,  "wliich  are  soluble  in  ether,  benzene,  and  hot  alcohol.  If  the 
crystals  are  mixed  with  the  mononitro-derivative,  they  dissolve 
freely  in  cold  chloroform. 

Trinitrotriphenyl  2^hosphate,  PO(O.C6H4.N02)3,  is  deposited  from 
hot  acetic  acid  in  oblique  prisms  which  melt  at  155°  and  are  insoluble 
in  the  ordinary  solvents.  On  decomposition  with  potash,  the  theo- 
retical yield  of  paranitrophenol  is  obtained.  This  substance  may 
with  advantage  be  prepared  by  means  of  this  reaction.  Trinitrotri- 
phenyl phosphate  is  converted  into  dinitrodiphenyl  ethyl  phosphate 
by  prolonged  boiling  with  alcohol.  Trinitrotriphenyl  phosphate  has 
also  been  obtained  by  Engelhardt  and  Latschinoif  (Zeit.  f.  Chem., 
1870,  230),  by  the  action  of  phosphorus  pentachloride  on  paranitro- 
phenol. 

Monoparacresyl  phoqiliate,  PO(O.C6HiMe)(OH)2,  forms  white  plates 
which  melt  at  116°,  and  dissolve  freely  in  alcohol,  ether,  and  w^ater. 
Triparacresyl  phosphate  has  been  previously  described  by  A.  Wolkow 
(ibid.,  1870,  322),  who  found  the  melting  point  8°  too  low,  viz.,  68° 
instead  of  76°.  No  nitro-derivatives  of  these  ortho-  or  para-cresyl 
phosphates  could  be  obtained.  W.  C.  W. 

Hydroxydihydrocarbostyril.     By  A.  Eixhoex  (Ber.,  17,  2011 — 

CH(OH).CH, 

2014). — Hydroxy dihi/drocarbosfyril,    CeHi^  |  ,    the    lac- 

^y C.OH 

time  of  ortharaidophenyllactic  acid  is  prepared  by  the  reduction  of 
orthonitrophenyl..3-lactic  acid  or  orthonitrophenyllactamide  with 
ferrous  hydroxide  and  ammonia.  It  crj-stallises  with  2H2O  in  well- 
formed  lustrous  white  needles,  and  is  readily  soluble  in  water,  ether, 
and  chloroform.  The  hydrated  compound  melts  at  95 — 97°  ;  after 
drying  over  sulphuric  acid,  it  loses  its  water  of  crystallisation  and  then 
melts  at  149°.  It  is  converted  into  carbostyril  by  heating  it  several 
times  to  the  fusing  point,  or  by  adding  a  small  quantity  of  acid  or 
alkali  to  its  aqueous  solution,  or  even  by  boiling  the  solution  for  five 
minutes.  It  is  isomeric  with  the  hydroxy hydrocarbostvril  (m.  p. 
197—198°),  obtained  by  Erlenmeyer  aiid  Lipp  (Abstr.,  1883,  992)  by 
the  reduction  of  the  nitration-products  of  phenyl-«-lactic  acid. 

A.  J.  G. 
Safrole.  By  J.  Schiff  (Ber.,  17,  1935— 1940).— ^So/roZe  is  the 
main  constituent  of  the  essential  oil  of  sassafras  (from  Launm 
sassafras).  It  crystallises  at  Ioav  temperatures  (Arzruni,  this  Journal, 
1877,  ii,  202),  melts  at  8  ,  foT*ms,  at  ordinary  temperatures,  a  clear 
colourless  oil  of  sharp  taste;  its  sp.  gr.  1"0956  at  18'^.  Is  of  neutral 
reaction,  optically  inactive,  and  boils  at  232°.  The  author's  analysis 
confirm  the  formula  C:„HioOo,  assigned  to  safrole  by  St.  Evre  (Ann. 
Chiin.  Phys.  [3],  12,  107),  and  by  Grimaux  and  Knotte  (Compt. 
rend.,  68,  928).  The  oxygen-atoms  in  safrole  would  appear  not  to  be 
present  as  hydroxyl,  as  neither  hydrochloric  acid  nor  phosphoric 
chloride  converts  it  into  a  chlorine-derivative.  Safrole  is  not  affected 
by  aqueous  or  alcoholic  potash,  and  is  only  very  slightly  attacked  by 
fusion  with  caustic  potash,  does  not  reduce  ammoniacal  silver 
solutions,   does  not   unite   with  bisulphites,  and  is   not  acted  on  by 
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ammonia  or  nascent  hydrogen.  It  is  therefore  neither  an  ethereal 
salt,  an  aldeliyde,  nor  a  ketone.  A  large  number  of  reducing  agents 
were  tried  but  had  no  action  on  it.  Heated  for  2^;  hours  with 
metallic  sodium,  it  suffers  no  change  beyond  apparently  partial 
polymerisation.  Oxidation  Avith  nitric  acid  and  with  a  saturated 
.solution  of  potassium  permanganate  completely  convert  safrole  into 
carbonic  anhydride  and  oxalic  acid.  Dilute  permanganate  oxidises  it 
to  carbonic  anhydride,  oxalic  acid,  formic  acid,  propionic  acid,  and  a 
small  quantity  of  a  neutral  substance  of  the  formula  C10H1.O4, 
crystallising  in  microscopic  rhombic  prisms;  this  melts  at  59°, 
decomposes  on  heating  to  120,  is  soluble  in  hot  water,  alcohol,  ether, 
and  in  aqueous  ammonia  and  potash ;  iodine  completely  decomposes 
safrole  ;  chlorine  converts  it  into  a  mixture  of  liquid  chlorine- 
derivatives  which  decompose  below  100^  and  could  not  be  separated. 

A.  J.  G. 
Constitution  of  Safrole.  By  T.  Poleck  (Ber.,  17,  19J.U— 19-44). 
—  From  a  consideration  of  the  results  detailed  in  the  preceding  paper, 
of  the  negative  result  of  his  own  experiments  with  reducing  agents, 
and  of  its  indifference  to  hydroxylamine,  the  author  considers  that 
the  constitution  of  safrole  is  best  expressed  by  the  formula 

Pr» 


°<l 


Me 


>o, 


/.p.,  as  cymene  in  which  four  hydrogen-atoms  have  been  replaced  by 
oxygen.  ^leasurcmeuts  of  the  refractive  index  give  results  showing 
that  pr.)bably  either  three  or  four  carbon-atoms  are  in  double  union. 
At  present  there  is  no  direct  proof  of  the  presence  of  the  benzene- 
ring.  A.  J.   G. 

Salts  and  Ethers  of  Aurin  and  Rosolic  Acid.  By  E. 
A<'KKi:.\iANN  (Urr.,  17.  1G21 — li)27). — Gracbe  and  Caro  showed  that, 
i)y  treating  aurin  and  rosolic  acid  with  acetic  anhydride,  it  cannot  be 
proved  that  these  substances  contain  two  hydroxyl-groups ;  the 
author,  howevei',  proves  tliis  by  means  of  salts  and  ethers.  The 
silvt^r  salt  of  aurin,  obtained  by  precipitating  the  ammonium  salt, 
ibrms  an  insoluble  brownish-red  crystalline  powder,  apparently  of  no 
very  definite  compo?ition  ;  the  potcissmm  salt  obtained  by  neutralising 
aurin  with  potash  dissolves  very  readily  in  water,  readily  also  in 
alcohol  ;  it  was  found  to  contain  17'1  per  cent,  potassium,  whilst 
the  formula  Cii,H,,jK..03  requires  21  3  per  cent.  On  adding  lead 
acetate  to  an  ammoniacal  solution  of  aurin,  a  reddish-brown  basic 
salt,  2C,,jH,.():,Pb  -\-  PbO,  is  precipitated.  Better  results  are  obtained 
with  the  nitro-  and  bromo-derivatives,  these  more  negative  com- 
pounds yielding  .salts  of  constant  comj)osition.      Tetraniiru-aurin, 

c,,n,.,(xo,).o„ 

forms  brownish-yellow  microscof)ic  needles  which  explode  on  heating; 
it  melts  at  sibout  140',  is  almost  insoluble  in  water,  benzene, 
chloroform,    and    ether,     readily    soluble    in    alcohol ;     alkalis    and 
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alkaline  carbonates  dissolve  it  with  dai-k-red  coloration;  the  laruim 
salt  dried  at  150"  has  the  composition  Ci9H^(N02)403Ba,  and  forms  a 
black  powder  with  greenish  Instre  ;  the  silver  salt,  Ci9Hs(N02)403Ag2, 
forms  a  black-brown  precipitate  which  detonates  when  heated ; 
the  ethyl-derivative,  Ci9H8(NO:)403Et2,  obtained  by  heating  the  silver 
salt  with  ethyl  iodide,  melts  at  105",  dissolves  readily  in  benzene  and 
alcohol,  bnt  is  insoluble  in  water  and  alkaline  carbonates.  The  silver 
salt  of  tefrabrojnaurin,  Ci9HsBr403Ag2,  forms  a  dark -violet  precipitate 
which  when  dry  has  a  strongly  metallic  lustre  ;  it  is  insoluble  in  water, 
ether,  and  benzene.  The  ethyl-derivative,  Ci9H3ri03Et2,  is  readily 
soluble  in  alcohol,  ether,  and  benzene,  insoluble  in  alkaline  car- 
bonates;  it  forms  reddish  microscopic  crystals  melting  at  110 — 115°. 
The  silver  salt  of  tetrabromorosolic  acid,  CidHioBriOjAgj,  is  obtained  as 
a  dark-violet  precipitate ;  the  ethyl-derivative,  C2oHioBr403Et2,  melts  at 
110 — 115°,  is  soluble  in  alcohol,  benzene,  and  ether,  but  insoluble  in 
water  and.  alkaline  carbonates.  A.  K.  M. 

Fluoresceins  from  Maleic  Acid.  By  G.  Lunge  and  R.  Burck- 
HARDT  {Ber.,  17,  1598 — 1600). — Maleic  anhydride  (1  mol.)  and  resor- 
cinol  (2  mols.)  are  heated  together  for  two  hours  at  150"^,  the  product 
poured  into  cold  water,  and  then  extracted  with  boiling  water.  The 
solution  on  cooling  deposits  a  yellowish-red  substance,  which  decom- 
poses above  240"  without  melting.  Its  formation  may  be  expressed 
thus : — 

C2H2<^Q>0  +  2CbH4(OH)2  =  Ci6Hi20e  +  H2O. 

This  fluorescein  of  maleic  acid  is  sparingly  soluble  in  water,  more 
readily  in  alcohol  and  in  other  indifferent  solvents.  Its  alcoholic 
solution  is  yellowish-red  with  greenish  fluorescence  ;  the  addition  of 
soda  or  ammonia  produces  a  splendid  magenta  coloration,  with  strong 
green  fluorescence.  Lead  acetate  produces  a  reddish-brown  preci- 
pitate, CieH^OsPb,  1  mol.  H2O  being  eliminated ;  barium  acetate  also 
yields  a  precipitate,  but  neither  of  these  salts  has  been  obtained  in  the 
crystalline  state  ;  silver  nitrate  produces  decomposition  ;  aluminium 
salts  yield  pink,  and  iron  salts  brownish-red  compounds. 

When  maleic  anhydi-ide  and  a-naphthol  are  heated  together,  no 
fluorescein  appears  to  be  formed,  whilst  in  the  presence  of  zinc 
chloride  or  sulphuric  acid  a  substance  is  obtained  soluble  in  water. 
Its  alcoholic  solution  is  bright  yellow,  with  a  deep  yellow  fluor- 
escence ;  its  ammoniacal  solution  is  of  a  magenta  colour,  with  yel- 
lowish-red fluorescence.  /3-Naphthol  also  yields  a  fluorescein,  which 
gives  a  brown  solution  with  alkalis,  showing  greenish-blue  fluorescence, 
whilst  from  orcinol,  a  brown  solution  with  moss-green  fluorescence  is 
obtained.     Further  experiments  are  being  made.  A.  K.  M. 

Phenol  Colouring  Matters.  By  C.  Kraemer  (Ber.,  17,  1875 — 
1884). — After  calling  attention  to  the  fact  that  the  three  compounds, 
nitrobenzene,  Weselsky's  reagent  (nitrous  nitric  acid),  and  Lieber- 
mann's  reagent  (nitrosylsulphuric  acid),  give  in  reaction  with  phenols 
sometimes  identical,  sometimes  difi^erent  results,  the  author  describes 
some  new  compounds  related  to  the  classes  of  bodies  formed. 
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Azoresorujin  dimetlnjl  etJwr,  [CeH,0:'N.CJl,(Oy[e)'],0,  obtained  bv 
heating  paranitrotoluene  with  resorcinol  and  sulphuric  acid,  forms 
dark-red  needles,  soluble  in  alcohol  to  a  purple  liquid,  having  a  ver- 
milion fluorescence.  Ortho-  and  meta-nitrotoluene  appear  to  give  no 
such  reaction. 

Phdin^ihjps. — Exactly  following  Liebermann's  direction  for  the 
preparation  of  his  phenol-dye  to  which  he  ascribed  the  formula 
CibHijNOs  (this  Journal,  1875, 167),  the  author  finds  that  the  product 
so  obtained  is  a  mixture  of  two  substances,  tlie  one,  A,  soluble,  the 
other,  B,  insoluble  in  ether.  A,  soluble  in  ether,  has  the  formula 
CigHijNO:,  ascribed  to  his  compound  by  Liebermann.  It  forms  a  red 
amorphous  mass,  easily  soluble  in  alcohol  and  ether,  and  is  un- 
doubtedly Liebermann's  compound.  Its  constitution  is  probably 
OH.CeHi.N^OPh)...  B,  iiisuluble  in  ether,  is  a  black  amorphous  mass, 
soluble  in  strong  suli^huric  acid  to  a  green,  and  in  alkalis  to  a  brown 
liqui^.  When  exposed  to  the  atmosphere,  it  gradually  becomes  violet 
in  colour,  and  this  takes  place  immediately  when  it  is  treated  with 
hypochlorites.  In  properties,  it  resembles  the  substance  obtained  by 
Lex  (Ber.,  3,  457)  by  the  action  of  pota.ssium  nitrite  on  an  aqueous 
solution  of  phenol.  It  has  the  fornmla  Cit,Hi5N04,H20,  and  is  an 
oxidation-product  of  the  soluble  compound.  Its  constitution,  there- 
fore, is  probably  0H.C6H,.N0(0Ph),  +  H,0. 

Orcinol-dyes. — 1.  By  the  action  of  niti-osylsulphuric  acid  on  orciuol, 
Liebermann  obtained  a  green  substance,  to  which  lie  gave  the  for- 
mula CaiHioNoOj,  together  with  a  second  less  nitrogenised  compound. 
On  repeating  this  experiment,  the  author  has  obtained  two  colouring 
matters,  which  are  both  soluble  in  alcohol,  but  can  be  separated  by 
means  of  their  sodium  salts.  The  sodinm  salt  svluLle  in  alcohol  yields 
a  brown  amorphous  dye,  having  a  green  iridescence.  In  alkalis,  it 
forms  a  red  fluorescent  solution.  It  has  the  foi-mula  C2iH>iNOo,  and 
the  probable  constitution  C6H,Me(OH)2.N(O.C«H3Me.OH)o.  The 
sodium  salt  insoluble  in  alcohid  yields  a  very  similar  amorphous  greeii 
mass,  which  dissolves  in  alkalis  to  a  non-fluorescent  violet  solution. 
Its  formula  is  CoiH^iNOt,  and  thei-efore  stands  in  the  same  relation  to 
the  substance  just  described,  as  the  phenol-dye  A  does  to  B.  Its  con- 
stitution  is  probably  C6H2Me(OH)2.NO(O.C6H3Me.OH)2. 

2.  With  Weselsky's  reagent,  orcinol  yielded  a  scarlet  powder,  having 
the   formula  CuHnNOs,  already  ascribed  to   it   by    Weselsky.      It  is 

probably    C»H,MeO.^Xo>^'6iI^^^<^• 

Mononitroso-orcinol  was  prepared  by  the  action  of  amyl  nitrite  on 
the  sodium  compound  of  orcinol.  It  forms  small  dark  red  prisms 
which  blacken  at  llO".  It  is  easily  soluble  in  alcolml,  ether,  and 
acetone,  sparingly  so  in  water,  and  almost  insoluble  in  chlorofoi-m. 
Its  neutral  alkali  salts  give  with  lead  salts  orai'ge,  with  copper 
salts  brown,  and  with  mercuric  salts  yellow  precipitates.  When 
heated  with  orcinol  and  sulphuric  acid,  it  yields  Weselsky's  dye, 
CuHmNO... 

When  nitrobenzene,  orcinol,  and  sulphuric  acid  are  heated  together 
the  same  compound,  CuHuNOj,  is  produced,  but  only  in  exceedingly 
small  quantity.  L.  T.  T. 
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Action  of  Potassium  Cyanide    on   Nitrated  Benzaldehyde. 

By  B.  HoMOLKA  (Ber.,  17,  19U2— 1904).— The  introduction  of  a  nitro- 
group  into  benzaldehyde  does  not  generally  prevent  it  from  forming 
condensation-products  with  acetone,  aldehyde,  acetic  anhydride,  &c.  ; 
but  in  some  cases,  as  in  the  formation  of  benzoin-derivatives,  it  does 
prevent  such  reaction.  The  action  of  potassium  cyanide  on  paranitro- 
benzaldehyJe  jields  paranitrobenzoic  acid,  together  ■with  a  red  resinous 
body  not  further  investigated,  whilst  with  orthonitrobenzaldehyde, 
orthazoxybenzoic  acid,  described  by  Griess  (this  .lour.,  1875,  460),  is 
formed.  This  acid  was  converted  into  orthohydrazobenzoic  acid,  which 
crystallises  in  scales  (m.  p.  205'^) .  L.  T.  T. 

Benzeneazoketone.  By  V.  v.  Richter  and  H.  Mijnzer  {Ber.,  17, 
1926 — 1930).—  When  ethylic  benzeneazoacetoacetate,  prepared  ac- 
cording to  V.  Meyer's  directions  (Abstr.,  1878,  896),  is  heated  with  an 
alcoholic  or  aqueous  solution  of  caustic  soda,  henzeneazoacetone, 
Ph.ISr.j.CHo.COMe,  is  formed.  It  crystallises  in  pale  yellow  needles 
or  prisms  which  melt  at  148 — 149°,  and  are  easily  soluble  in  alcohol, 
sparingly  so  in  boiling  water.  The  decomposition  takes  place  entirely 
in  the  ketone  direction,  no  benzeneazoacetic  acid  being  formed. 
Benzeneazoacetone  has  a  characteristic  odour.  Another  method  of 
preparation  is  to  heat  fi-ee  benzeneazoacetoacetic  acid  to  170 — 180°, 
when  carbonic  anhydride  is  eliminated.  Attempts  to  oxidise  the 
ketone  to  benzeneazoacetic  acid  were  unsuccessful. 

Etliijlic  paratolueyieacetoacetafe,  prepared  in  a  similar  manner, 
crystallises  in  3^ellow  needles,  which  melt  at  69 — 70"^.  When  saponified 
with  caustic  soda,  paratolueneaznacetone,  C6H4Me.N2.CH2.COMe,  is 
formed.  This  crystallises  in  yellow  needles  melting  at  114 — 115°. 
It  is  also  formed  from  the  free  acid  by  heat.  L.  T.  T. 

Action  of  Chromyl  Chloride  on  Cymene.  By  V.  v.  Richter 
and  Gr.  ScniJCHXER  (i'er.,  17,  1931 — 1935). — By  the  action  of  chromyl 
chloride  on  cymene,  Etard  obtained  two  aldehydes  of  the  formula 
CcHiPr^.COH ;  isocumaldehyde  melting  at  81°  and  boiling  at  220°, 
and  terecumaldehvde,  a  liquid  boiling  at  219 — 220°  {Ann.  Ghim. 
Plujs.  [5],  22,  259).  As  Paterno  and  Scichilone  (Abstr.,  1881,  423) 
could  not  obtain  an  aldehyde  from  cymene  it  appeared  ad\'isable  to 
repeat  the  reaction. 

The  authors  employed  the  pure  paracymene  obtained  by  heating 
camphor  with  phosphoric  anhydride  (cf.  Armstrong  and  Miller,  this 
vol.,  p.  44).  The  oxidation  was  effected  according  to  Etard's  directions. 
Although  the  preparation  was  repeated  many  times,  only  a  single 
aldehyde  was  obtained,  and  was  found  to  be  not  a  cumaldehyde,  but 
the  isomeric  paratolijlpropaldehj/de,  CeHiMe.CHo.CH^.COH  [1  : 4]. 
It  is  a  colourless  strongly  refi-active  oil,  boils  at  222 — 223^,  has  a 
peculiar  peppermint-like  odour,  does  not  solidify  at  — 15°,  and  at  13*^ 
has  a  sp.  gr.  0'9941.  It  unites  with  hydrogen  sodium  sulphite  to 
form  a  compound  of  the  formula  CinHi20,HNaS03,  crystallising  in 
white  nacreous  needles.  It  reduces  ammouiacal  silver  solution  and 
gives  a  violet  coloration  with  a  solution  of  magenta  decolorised  by 
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salplinrous  acid.  By  oxidation  with  potassium  permanganate,  it 
yields  tt'rej)hthalic  acid,  and  with  nitric  acid,  it  gives  paratohiic  acid 
together  witli  small  quantities  of  terephthalic  acid  and  of  a  nitro- 
acid.  The  aldehyde  unites  with  phenylhydrazine  to  form  an  oily  com- 
pound. With  acetone,  in  presence  of  })otash,  it  yields  an  oil  giving 
numbera  on  analysis  approximating  to  the  formula 

C„ir,Me.CH2.CH.,.CH  :  CH.COMe. 
Experiments  are  in  progress  to  endeavour  to  oxidise  the  aldehyde  to 
paratolylpropionic  acid.     Etard's  results  arc  probably  due  to  his  em- 
ployment of  the  impure  cymene  obtained  by  the  action  of  bromine  on 
turpentine.  A.  J.   G. 

Amidoacetophenone  and  Allied  Substances.  By  P.  Klingel 
{]!'/■.,  17,  1G1:> — IGl-i). — When  a  mixture  of  aniline,  zinc  chloride, 
and  an  excess  of  acetic  anhydride,  is  boiled  for  several  hours, 
the  acetyl-derivative  of  paiamidoacetophenone  is  produced,  fi-oni 
which  paramidoacetophenone,  COMe.C6H4NH,,  may  be  obtained, 
having  all  the  properties  assigned  to  it  by  Drewsen  (Annalen,  212, 
163).  Acctorthamidotoluene,  COMe.CeHaMe.NH^,  may  be  obtained 
in  the  same  way ;  it  forms  needles  when  crystallised  quickly,  and 
prisms  Avhen  slowly  crystallised;  it  melts  at  10'2°.  The  ])iatino- 
chloride,  (CaHnN0)..,lLjPtCl6,  forms  slender,  yellow,  spai-ingly  solu- 
ble needles.  Acetoparamidotoluene  is  more  difficult  to  prepare.  The 
author  is  continuing  the  experiments.  A.   K.  M. 

Preparation  of  Vanillin.  By  Haarmaxx  and  Reimkr  {Dingl. 
poli/f.  J.,  253,  391). — When  couiferin  is  oxidised  with  aqueous 
chromic  acid,  it  is  converted  into  glucovanillin.  For  this  purpose  a 
solution  of  10  parts  coniferin  in  200  parts  water,  is  treated  at  the 
ordinary  temperature  with  a  solution  of  8  parts  chromic  acid  dissolved 
in  a  small  quantity  of  water,  and  the  mixtui-e  allowed  to  stand  for 
several  days.  Barium  carbonate  is  then  added  to  precipitate  the 
chromium.  The  solution  is  evaporated  to  a  small  bulk,  treated  with 
alcohol  and  filtered.  The  filtrate,  on  evaporation,  yields  crj'stals  of 
glucovanillin,  melting  at  17U'.  Concentrated  suli)liuric  aciil  dissolves 
coniferin,  forming  a  dec])  violet  solution,  whilst  with  glucovanillin  it 
gives  a  pale  yellow  solution.  On  treating  glucovanillin  with  emulsin 
in  aqueous  solution,  or  on  boiling  it  with  dilute  mineral  acids,  it  is 
resolved  into  glucose  and  vanillin.  The  latter  may  be  extracted  from 
the  solution  by  ether.  D.  B. 

Cinnamaldehyde.  By  T.  Zixckr  and  D.  v.  ITaoen  (Brr.,  17, 
lyll — lbl7j.  \\  hen  an  alkaline  aqueous  solution  of  cinnamaldehyde 
is  treated  with  potassium  cyanide,  a  yellow  amorphous  product  is 
formed,  which  is  soluble  in  alcohol,  acetic  acid,  &c.,  and  gives 
numbers  on  analysis  very  close  to  those  required  by  cinnamaldehyde. 
The  authors  have  not  further  investigated  this  substance. 

Cinitamulilehi/de  dibromidc,  CHPh  Hi-.C'H  iJr.COH,  is  obtained  ])y 
the  direct  addition  of  bromine  to  the  aldehyde  dissolved  in  ether, 
chIorof(Hm,  or  carbon  bisulphide.  It  crystallises  in  small  needles, 
which  melt  at  lUO",  with  evolution  of  hydrobroiuic  acid,  and   have  a 
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veiy  pnngent  odour.  It  is  very  unstable,  deliquesces  on  keeping,  and 
gives  off  hydrohromic  acid.  When  boiled  "with  alcohol  or  acetic  acid 
it  gives  off  hydrobromic  acid,  and  forms  monohromocinnamaldphyde, 
CPhBr  !  CH.COH ;  this  is,  however,  best  prepared  by  the  action  of 
potassic  acetate  on  the  dibroniide.  Monobromocinnamaldehyde 
crystallises  in  plates  or  monoclinic  prisms,  soluble  in  alcohol  and 
ether.  It  melts  at  72 — 73°,  and  is  very  stable.  Alcoholic  potash, 
ammonia,  and  aniline,  react  with  it  at  high  temperatures,  but  no 
satisfactory  results  were  obtained.  It  does  not  combine  with  bromine, 
but  with  phenylhydrazine  it  yields  the  compound, 

CPhBr  :  C.,H2 :  N,HPh, 

which  forms  glistening  yellow  scales  melting  at  129 — 130°.  When 
boiled  with  an  acetic  solution  of  chromic  acid,  the  monobrominated 
derivative  is  oxidised  to  a-bromocinnamic  acid,  thus  proving  the 
correctness  of  the  above  formula.  Monobi'omocinnamaldehyde  when 
treated  at  10°  with  nitric  acid  of  1'5  sp.  gr.,  yields  two  mononifro- 
derivatives.  The  a-compmind  (which  is  the  less  soluble  in  alcohol) 
forms  yellowish  needles  melting  at  136°,  and  yields  a  ruby-coloured 
compound  with  phenylhydrazine  ;  this  melts  at  154°,  and  by  the  action 
of  reducing  agents  is  converted  into  an  easily  soluble  base,  which  is 
now  under  investigation.  The  Q-compound  forms  yellow  needles 
melting  at  96 — 97 ',  and  yields  a  hydrazine-compound  crystallising  in 
large  golden-yellow  scales,  melting  with  decomposition  at  134°.  This 
/:J-compound  also  yields  a  base  on  reduction.  L.  T.   T. 

Derivatives  of  Cinnamaldehyde.  Bv  G.  Peixk  {Ber.,  17,  2109 
—2llii).—Hiidrocinnamide  (Co.Ho^X,  =  N,(CH.CH  \  CHPh)^.— Lau- 
rent obtained  a  compound  to  which  he  assigned  this  name  and  formula 
by  the  action  of  ammonia  on  oil  of  cinnamon.  The  author  iinds  the 
first  product  of  the  reaction  to  have  a  more  complex  constitution  ; 
but  by  treatment  in  alcoholic  solution  with  concentrated  hydrochloric 
acid,  hydrocinnamene  hydrochloride  is  obtained,  although  the  yield  is 
very  small  owing  to  the  formation  of  resinous  bye-products.  By  shak- 
ing together  for  some  weeks  aqueous  ammonia  and  an  ethereal  solution 
of  cinnamaldehyde,  a  good  yield  of  hydrocinnamide  is  obtained.  It 
crystallises  in  white  needles,  melts  at  106°,  and  is  not  decomposed  by 
heating  with  concentrated  hydrochloric  acid  for  some  hours  at  250"'. 
The  hydrochloride,  C27H24N2,HC1  +  3H2O,  crystallises  in  colourless 
tables,  melts  at  220 — 221°,  is  soluble  in  alcohol  and  chloroform,  in- 
sokible  in  water,  ether,  benzene,  and  light  petroleum.  The  platino- 
chloride  has  the  formula  (C27H2iN2).:,Il2PtCl6.  Experiments  to  con- 
vert hydrocinnamide  into  bodies  resembling  amarine  and  lophine  were 
not  successful. 

Phentjl-x-hydroxy crofononitril e,  CHPli '.  CiI.CH(OH).CN,  is  obtained 
by  mixing  an  ethereal  solution  of  cinnamaldehyde  with  a  slight  excess 
of  potassium  cyanide,  and  adding  concentrated  hydrochloric  acid, 
drop  by  drop,  until  no  more  hydrocyanic  acid  is  evolved.  It  forms 
a  crystalline  mass,  melts  at  75°,  is  readily  soluble  in  alcohol,  ether, 
benzene,  and  chloroform,  insoluble  in  light  petroleum. 

Fhenyl-oc-lujdroxycrotonic  acid,  CHPh:  CH.CH(OH).COOH,  is  pre- 
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pared  by  boilino;  the  nitrilo  for  several  hours  with  dilute  hydrochloric 
acid.  It  crystallises  in  lonp:,  flat  needles,  and  melts  at  115 — 116°. 
It  lias  been  previously  obtained  by  Matsmoto  (this  Journal,  1876,  i, 
80).  The  methyl  salt,  C.,H,(OH).COOMe,  forms  a  clear  yellow  liquid 
of  ethereal  odour,  and  boils  at  290°.  The  ethyl  salt,  C.jlI»(6H).C00Et, 
boils  ati295°. 

FJunijl-x-anilidocrotononitrile,  CHPh  '.  CH(CHPh).CN,  obtained  by 
boiling  alcoholic  solutions  of  aniline  and  phenyl-a-hydroxycrotono- 
nitrile,  is  crystalline,  melts  at  loO',  is  insoluble  in  water  and  light 
petroleum,  readily  soluble  in  alcohol,  ether,  benzene,  and  chloroform, 
By  di.ssolving  it  in  concentrated  sulphuric  acid,  and  pouriii"-  the  solu- 
tion into  water,  it  is  converted  into  j^henyl-a-anUidocrotou amide, 
CHPh  :  CH.CH(NHPh).CONH.,.  This  crystallises  in  thin  plates, 
melts  at  171°,  is  readily  soluble  in  alcohol  and  chloroform,  spaiiugly 
solul)le  in  hot  water. 

rhrniil-n-anlHdocrotonic  acid,  CMPh  !  CH.CH{XIIPh).COOH,  pre- 
pared by  the  action  of  hydrochloric  acid  on  the  amide,  crystallises  in 
microscopic  needles,  melts  at  154',  is  readily  soluble  in  alcohol,  ether, 
and  chloroform,  somewhat  soluble  in  benzene,  insoluble  in  water  and 
light  petroleum.  Possessing  both  acid  and  basic  properties,  it  dissolves 
in  solutions  of  acids  and  bases.  With  a  solution  of  the  ammonium  salt, 
barium,  zinc,  lead,  and  silver  salts  give  white  crystalline  precipitates; 
copper  salts  give  a  green  precipitate  which  can  be  obtained  crystallised 
in  needles  of  the  formula  (C6HuNO-2))Cu. 

Cinnamahlehyde  can  be  synthesised  by  heating  a  mixture  of 
benzaldehyde  (10  parts),  acetaldehyde  (15  pai-ts),  water  (!K)0  parts), 
and  aqueous  soda  of  10  per  cent.  (10  parts),  with  frequent  shaking 
for  8 — lU  days  at  a  temperature  of  about  80°. 

Salts  nf  ('innawaldeh>ide-nnilide. — The  hydi-ochloride  forms  yellow 
needles  and  nults  at  149°.  The  sulphate,  (C,5}li:,Nj,H.,S04,  crystallises 
in  yellow  needles  and  melts  at  157°;  the  nitrate  also  crystallises  in 
vellow  needles.  The  platinochloride,  (Ci5Hi3N),,H2PtCl6,  crystallises 
Well.  A.  J.  G. 

Condensations  with  Orthonitrocinnamaldehyde.  Bv  A. 
KlNHUiwV  {litr.,  17,  2U2G — 2028). — Baeyer  and  Drews(ju  have  shown 
(this  vol.,  p.  58)  that  orthonitrobenzaldeliyde  and  acetaldehyde 
react  to  form  a  loose  compound  of  orthonitrophcnvllactic  aldehyde 
with  1  mol.  acetaldehyde  ;  and  this,  when  boiled  with  acetic 
anhydride  is  converted  into  orthonitrocinnamaldehyde.  The  author 
now  shows  that  orthonitrocinnamaldehyde  can  fntther  react  with 
acetaldehyde  to  forra  a  condensation-product.  Nitrocinnainaldehyde 
is  mixed  with  7 — 8  times  the  amount  of  acetaldehyde,  and  dilute 
soda  added  from  time  to  time  until  a  permanent  alkaline  reacti(jn  is 
obtaincid.  At  tirst  the  reaction  is  moderated  Ijy  cooling  the  contain- 
ing ves.std  with  ice-water,  later  on  the  temjierature  is  allowed  to  rise. 
The  produ(rt  is  .separated  by  precipitation  with  water  and  j)urilied  by 
treatment  with  animal  charcoal  and  recrystallisation  from  alcohol. 
It  then  forms  sulphur-yellow  crystals  and  melts  at  15o'.  It  combines 
readily  with  bromine  and  shows  all  the  properties  of  ar.  aldehyde. 
Its  analysis  agrees  with  the  formula  Clllla^<'03,  and  it  is  probably 
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ortlion'itrncinnamylacraldeliycle.  Its  further  investigation  is  in  pro- 
gress. -A.  J.  G. 

Some  New  Coumarins.  IT.  By  H.  v.  Prchmann  and  W. 
Welsh  {Ber.,  17,  1646 — 1652). — This  is  a  continuation  of  Pechmann's 
woi"k  on  the  production  of  coumarins,  by  the  action  of  sulphuric 
acid  and  a  phenol  on  malic  acid  (this  vol.,  p.  1173).  It  is  found  that 
the  different  phenols  behave  very  differently,  although  phloroglucol  is 
the  only  one  experimented  with  which  did  not  yield  a  coumarin-like 
compound;  thus,  whilst  resorcinol,  orcinol,  and  pyrogallol  give  an 
abundant  yield  of  the  respective  coumarins,  only  small  qaantities  are 
obtained  from  phenol,  cresol,  thymol,  quinol,  and  naphthol. 

CH  '  CH 

Orthomethylijarapropylcotiviarin,  C6lIiMePr< ^ >C0,  ob- 
tained from  malic  acid  and  thymol,  crystallises  from  water  or  very 
dilute  alcohol  in  slender  white  needles ;  it  has  an  odour  resembling 
that  of  thymol  and  coumarin.  It  melts  at  53°,  distils  between  220° 
and  230°,  is  very  sparingly  soluble  in  water,  readily  in  alcohol,  ether, 
glacial  acetic  acid,  benzene,  and  chloroform.  In  its  behaviour  to 
alkalis  it  resembles  ordinary  coumarin. 

Metahydroxycoumarin,    OH.C6H3< q  ''     >C0,     prepared     from 

malic  acid  and  quinol,  is  isomeric  with  umbelliferone.  It  melts  at  248 
— 250°,  dissolves  sparingly  in  water,  readily  in  alcohol  and  glacial 
acetic  acid  ;  it  yields  colourless  solutions  with  concentrated  sulphuric 
acid  and  with'  alkalis,  and  gives  no  reaction  with  ferric  chloride. 
When  boiled  with  acetic  anhydride,  it  forms  an  acetyl-derivative 
which  crystallises  in  splendid  needles  melting  at  147°,  is  insoluble  in 
water,  but  readily  soluble  in  alcohol,  ether,  benzene,  and  chloroform. 

Homo-imhelUferone,  OiI.C6H2Me< o___>C?0)  irom  malic  acid 

and  orcinol,  melts  at  248°,  dissolves  in  alcohol,  glacial  acetic  acid,  and 
acetone,  and  is  insoluble  in  water,  benzene,  and  chloroform.  In  its 
physical  and  chemical  properties  it  bears  a  strong  resemblance  to 
umbelliferone.  It  forms  blue  fluorescent  solutions  with  alkalis 
which  become  colourless  on  heating ;  its  solution  in  concentrated 
sulphuric  acid  also  exhibits  blue  fluorescence.  Ferric  chloride  shows 
no  reaction.  Bv  fusion  with  potash,  it  is  converted  into  acetic  acid, 
and  orcylaldehyde,  CgH^Os  (Ber.,  12,  1001)  ;  this  melts  at  179°,  is 
soluble  in  alcoliol,  ether,  and  chloroform,  gives  a  reddish-brown 
reaction  with  ferric  chloride,  and  yields  a  crystalline  compound  with 
phenylhydrazine.  The  acetyl-derivative  of  homo-umbelliferone  melts 
at  126 — 127°,  and  is  identical  with  Tiemann  and  Helkenberg's 
homacetoxycoumarin  {Ber.,  12,  1002).     The  compound, 

obtained  from  /3-naphthol  and  malic  aoid,  is  different  from  Kauff- 
mann's  ^-naphthacoumarin  (Abstr.,  1882,  1068).  It  crystallises 
from  dilute  alcohol  in  yellowish  needles,  melts  at  141°,  is  insoluble  in 
water,    sparingly  soluble   in    ether,  readily  in    alcohol,    acetic    acid, 
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benzene,  and  chloroform.  a-Naplitbol  yields  mere  traces  of  a  crys- 
talline cnmlensation-product.  Attempts  to  prepare  a\sculetin  from 
malic  acid  and  phloroglucol  yielded  no  coumarin.  The  dihydroxy- 
coumarin  obtaiTied  by  the  condensation  of  phloroglucol  with  ethyl 
acetoacetate,  does  not  bear  the  sb'o^htest  resemblance  to  sesculetiu. 
From  tl^se  results,  it  seems  probable  that  a^sculetin  bears  no 
relation  to  phlorofjlncol,  and  the  authors  intend  to  try  to  produce  it 
from  Barth  and  Sehrcder's  hvdroxvquinol  (Abstr.,  1883,  987j. 

A.  K.  M. 
Bromoxylic  Acid  and  Hydroxy.xylic  Acid.  By  E.  Guntkr 
(Ber.,  17,  ItidS — 1()U0). — Siissenyuth's  monobromopseudocumic  acid 
is  a  bromoxylic  acid,  identical  with  that  obtained  on  brominating 
xylic  acid  dissolved  in  glacial  acetic  acid.  When  treated  witli 
sodium-amalrjam,  it  yields  xylic  acid  (m.  p.  126°),  and  on  heating  this 
with  hydrochloric  acid  at  220°,  metaxylene  is  obtained.  By  fusing 
the  broniinated  acid  with  potash,  three  hydroxy-acids  are  obtained. 
The  acid  formed  in  largest  quantity  melts  at  ITOo^,  yields  no  blue 
coloration  with  ferric  chloride,  is  scarcely  A^olatile  in  steam,  and  is 
not  decomposed  by  hydrochloric  acid  at  200 — 210°.  Assuming  that 
no  molecular  change  occurs  during  its  formation,  its  constitution 
must  be  aH,:\le,(OH).COOH  [OH  :  Me  :  Me  :  COOH  =  1:2:4:5]. 
The  second  acid  melts  at  144°,  gives  a  blue  colour  reaction  with  ferric 
chloride,  is  readily  volatile  in  steam,  and  is  completely  decomposed 
on  heating  it  with  hydrochloric  acid  at  200 — 210°,  yielding  carbonic 
anhvdride  and  para.viilenol ;  this  shows  that  it  has  the  constitution 
.C6H,Me,(0H).C00H  [Me  :  OH  :  COOH  :  Me  =  1 :  2  :  3  :  4].  The  third 
hydroxy-acid  melts  at  153°,  is  not  coloured  blue  by  ferric  chloride, 
and  yields  para.vylenol  when  heated  with  hydrochloric  acid  at  200 — 
210°  ;  its  constitution  is  therefore 

C6H,Me,(0H).C00H  [OH  :  Me  :  COOH  :  Me  =  1 :  2  :  4  :  5]. 

From  these  results,  it  would  appear  that  either  a  molecular  change 
takes  place  by  the  action  of  potash  on  the  bromoxjlic  acid,  or  that  tlii' 
latter  is  mixed  with  isomeric  acids,  which,  however,  is  not  probable. 
On  brominating  paraxylic  acid,  a  monobromo-derivative  is  obtained, 
crystallising  in  slender  white  needles  melting  at  189°  ;  it  dissolves 
readily  in  alcohol,  sparingly  in  water.  The  barium  salt  is  moderately 
soluble,  and  crystallises  in  dense  atrgregates  of  needles ;  the  calcium 
salt  forms  groups  of  colourless  prisms  easily  soluble  in  hot  water; 
the  cadmium  salt  forms  readily  soluble  flat  white  prisms  ;  the  potassium 
salt  cry&tiillises  in  small  needles  readily  soluble  in  water,  and  the 
copper  salt  in  small  blue  rhombic  plates.  A.   K.   !M. 

Synthesis  of  Hippuric  Acid  and  Hippuric  Ethers.  By 
T.  CriMirs  (/»''•/•.,  17,  l<it'>2  \0('<'.'>). — A  good  ^  icid  ol'  hijipuric  acid 
is  obtained  by  the  action  of  benzoic  anhydride  on  glycocoU  : 

2(NH,.CH,.C00n)  +  B^,0  =  2(Nin{^.CU,.C00II)  +  H,0. 

Finely  powdered  dry  glycocine  is  gi'adiially  added  to  an  excess  of 
hot  benzoic  aidiydride,  and  the  whole  heated  in  an  oil-bath  until  a  reil 
ma88  is  obtained ;  this  is  dissolved  in  water,  neutralised  with  alkali, 
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acidulated,  and  allowed  to  remain  for  some  days.  The  precipitate  is 
boiled  -vvitli  water,  using  animal  cliarcoal,  and  the  filtrate  is  con- 
centrated and  allowed  to  crystallise.  The  product  contains  some 
benzoic  acid,  "which  may  be  removed  by  treatment  with  light 
petroleum.  In  order  to  prepare  ethyl  hippurate,  a  mixture  of  benzoic 
anhydride  and  glycocoll  ether  in  calculated  quantities  is  digested  at 
about  100°  and  the  product  crystallised  from  boiling  water  ;  it  forms 
white  needles  which  melt  at  60  '.  A.  K.  M. 

Derivatives  of  Phenylcinnamic  Acid.  By  A.  G.  Cabella 
{Gazzeita,  14,  114 — 116).- — Phenylcinnamic  acid  was  prepared  by 
Oglialoro  (Abstr.,  1879,  640),  and  its  silver,  lead,  barium,  and  ethyl 
salts  examined  and  desci'ibed.  The  author  has  prepared  viethylic 
phenijlcinnamate,  CHPh  '.  CPh.COOMe,  by  passing  dry  hydrochloric 
acid  gas  into  a  solution  of  the  acid  in  methyl  alcohol.  It  crystallises 
from  dilute  alcohol  in  long  needles  which  melt  at  77 — 78°.  Bromine 
does  not  combine  with  it  when  the  two  are  dissolved  in  chloroform 
and  allowed  to  remain  at  the  ordinary  temperature,  but  if  the  mixture 
is  heated  in  a  water-bath,  in  a  flask  furnished  with  a  reflux  con- 
denser, an  action  takes  place,  and  the  dibrominated  compound, 
CHBi-Ph.CBrPh.COOMe,  is  obtained.  This  crystallises  in  transparent 
plates  which  melt  at  105 — 108°.  The  bromine  in  it  could  not  be 
determined  by  Carius'  method,  as  it  was  not  completely  oxidised  by 
the  nitric  acid.  C,  E.  Gr. 

Derivatives  of  Benzoylimidocinnamic  Acid.  By  J.  Plochl 
{Ber.,  17,  1616 — 1624). — The  author  refers  to  a  previous  paper  (this 
vol.,  p.  604)  in  which  he  described  the  formation  of  benzoylimido- 
cinnamic acid  by  the  condensation  of  hippuric  acid  with  benzaldehyde, 
and  also  its  decomposition  by  acids  or  alkalis  into  benzoic  acid, 
ammonia,  and  phenylglycidic  acid.  When  benzoylimidocinnamic  acid 
is  heated  in  a  sealed  tube  with  concentrated  aqueous  ammonia._the  lact- 

imicle  of  henzoiildiamidoliydrocinnamic  acid.  CHPh\  mtt        yCO, 

is  obtained,  crystallising  in  lustrous  needles  or  prisms.  It  melts  at 
187°,  is  insoluble  in  water,  dilute  acids,  or  alkalis,  sparingly  soluble 
in  ether,  but  more  readily  in  hot  alcohol  or  acetic  acid  ;  it  is  very 
stable,  but  may  be  decomposed  by  hot  mineral  acids  or  caustic  alkalis. 
The  ammoniacal  mother-liquors  from  the  lactimide  contain  benzamide 
and  an  acid,  C16H13O3N,  isomeric  with  benzoylimidocinnamic  acid. 
The  acid  CieHiaOsN  is  separated  from  its  ammonium  salt  by  adding  a 
mineral  acid,  and  is  purified  by  crystallisation  from  dilute  acetic  acid ; 
it  melts  at  131°,  dissolves  very  readily  in  ether  and  alcohol,  is  also 
soluble  in  hot  water  and  crystallises  in  needles  or  prisms.  It  is 
identical  with  a-henzoylamidocinnamic  acid,  obtained  as  giveu  below, 
and  its  formation  from  benzoylimido-cinnamic  acid  is  explained  by 
a  simple  molecular  change  similar  to  that  of  hydrobenzamide 
into  amarine  (Abstr.,  1882,  329).  a-Beiizoijlamidoci7inamic  acid, 
CHPh  :  C(NHBz).COOH,  is  prepared  by  heating  the  lactimide  of 
benzovldiamidohydrocinnamic  acid  in  acetic  acid  solution  with  a 
quantity  of  dilute   hydrochloric  acid  rather  more  than   suflicient  to 
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remove  1  mol.  NH3;  as  the  solution  cools,  the  acid  crystallises  out  in 
nodular  groupsof  prisms.  a,-Amidocinnamicacid,  CHPh!C(NH5).C00H, 
is  prepared  by  heating  benzoylamidocinnamic  acid,  or  the  lactimide 
of  the  benzoyldiamido-acid,  with  20  per  cent,  hydrochloric  acid 
a*".  120°.  The  acid  liquid  is  separated  from  the  benzoic  acid  pro- 
duced, Qvapox-ated  to  dryness,  the  residue  dissolved  in  a  little 
water  and  the  amido-acid  separated  by  the  addition  of  sodium  carbo- 
nate or  acetate.  It  forms  white  scales  of  silvery  lustre,  and  in  its 
physical  properties  is  scarcely  to  be  distinguished  from  phenylalanine. 
When  heated  in  a  capillary  tube,  it  is  gradually  decomposed  between 
240 — 250°,  whilst  phenylalanine  melts  above  260°  with  vigorous 
evolution  of  carbonic  anhydride.  Its  copper  salt,  (C9HgNO>)jCu,2H;;0, 
also  agrees  in  its  properties  with  that  of  phenyhilanine,  and  in  the 
amount  of  water  of  crystallisation.  The  hydrochloride  of  amido- 
cinnamic  acid  has  the  composition  (C9H9NO>)o,HCl,  and  crystallises  in 
flat  needles,  sparingly  soluble  in  cold  water  and  alcohol,  whilst  phenyl- 
alanine yields  a  normal  hydrochloride,  readily  soluble  in  water  but 
very  sparingly  in  concentrated  hydrochloric  acid.  When  rapidiv 
heated,  a-amidocinnamic  acid  yields  styrolamine  and  the  lactide  oi 
the  acid,  phenylalanine  yielding  phenylethylamine  and  a  lactimide. 
With  nitrous  acid,  a  sparingly  soluble  oily  hydroxy-acid,  probably 
a-hydroxycinnamic  acid,  is  obtained.  The  formation  of  the  amido- 
cinnamic  acid  is  expressed  thus  : 

CHPh  :  C(NHBi).COOH  +  H^O  =  CHPh  :  C(Nn,).COOH  +  B^OH. 

But  besides  this  reaction,  another  takes  place  resulting  in  the  forma- 
tion of  phenylacetic  acid.  Reducing  agents  convert  amidocinnamic 
acid  into  phenylalanine,  identical  with  that  obtained  by  Erlenmeyer 
and  Lipp  {Anvalen,  219,  200).  A.  K.  M. 

Hydroparacoumaric  Acid.  By  G.  C.  Stohr  {Annalen,  225, 
57 — 'Jij. — Considerable  interest  is  attached  to  hydroparacoumaric 
acid,  chemically,  from  its  connection  with  the  cinnamic  acid  group, 
and  physiologically,  as  a  product  of  the  decomposition  of  tyrosine 
from  the  albumin  in  the  intestines  ;  as  such,  it  has  been  found  in 
patients  suffering  from  peritonitis,  and  in  normal  human  ui-iue.  The 
ethyl  .salt  of  this  acid  is  also  probably  present  in  the  rhubarl). 

The  acid  is  best  prepared  by  converting  ethyl  paranitrocinnamate 
by  hydrogenation  into  paramidohydrocinnamic  acid,  which  by  means 
of  the  diazo-compound  is  then  transformed  into  the  corresponding 
hydroxyl-compouud,  or  hijdroijardcoinnaric  acid, 

OH.aH4.CH2.CH2.COOH. 

It  crystallises  from  its  solutions  in  ether  in  pale-golden  prisms  of  the 
nionoclinic  system;  it  melts  at  128°.  It  gives  a  chai-acteristic  blue 
coloration  with  ftrric  chloride,  the  phenol  reaction  with  nitious  acid, 
and  a  white  precipitate  with  mercuric  nitrate.  It  does  not  reduce 
Fehling's  8()iuti<jn.  The  salts  of  this  acid  have  been  describetl  bv 
Hlasiwetz  and  Baumann. 

With  bromine,  the  acid  yields  a  dlhromo-dcrivative, 

OII.CeU.Br^.C^Hi.COOH, 
VOL.  xLv:.  4  ?/ 
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which  crystallises  in  needles  melting  at  107° ;  its  ammonhim  salt  forms 
colourless  needles  ;  its  silver,  copper,  and  lead  salts  are  amorphous 
precipitates. 

Z^MaYroZ/T/rt'r'iparflcowTOaricac/fZ,  OH. C6H2(N02);.CH2.COOH,  obtained 
by  the  action  of  concentrated  Bitric  acid  on  hydroparacoumaric  acid, 
forms  flat  pinsmatic  crystals  of  the  rhombic  system,  melting  at  137*5°, 
soluble  in  alcohol  and  acetic  acid.  This  acid  forms  two  series  of  salts,  the 
one  strongly  acid,  decomposing  carbonates,  the  other  neutral.  Of  the 
former,  the  ammonium  salt  crystallises  in  reddish-golden  needles,  the 
silver  salt  in  grouped  needles,  the  calcium  salt  in  golden  prisms;  the 
iron  and  copper  salts  are  amorphous  precipitates;  of  the  latter  the 
ammoninm  salt  crystallises  in  golden  needles,  and  the  silver  salt  in 
dark-red  needles.  The  hydrogen  ethereal  salts  are  best  obtained  by 
saturating  alcoholic  solutions  of  the  acid  with  hydrochloric  acid,  and 
the  neutral  ethereal  salts  by  the  action  of  the  alcoholic  iodides  on  the 
silver  ethereal  salts.  Of  the  former,  the  methyl  salt  crystallises  in 
long,  colourless  needles  melting  at  87°,  the  ethijl  salt  in  citron,  six- 
sided  tables  ;  both  decompose  carbonates  readily.  Of  the  latter,  the 
dimethyl  salt  forms  colourless  prismatic  needles,  melting  at  53° ;  the 
onethyl  ethyl  salt,  MeO.C6H2(N'02)2.C,Hi.COOEt,  colourless  glistening 
needles  melting  at  71° ;  the  ethyl  methyl,  Et  O.C6H,(NO,)2.C2H,.COOMe, 
colourless  needles  melting  at  3G°,  and  the  diethyl  salt,  glistening  needles 
melting  at  49°. 

jyinitromethylhydroparacoumnrlc  acid,  MeO.C6H2(N02)2.C2H4.COOH, 
obtained  by  the  decomposition  of  either  the  methyl  ethyl  or  dimethyl 
salt  by  heating  it  wnth  sulphuric  acid,  crystallises  in  aggregated  flat 
prisms  melting  at  124°,  readily  soluble  in  alcohol ;  the  corresponding 
ethyl  compound  in  long  colourless  needles  melting  at  12(3°.  In  order 
to  determine  the  relative  position  of  the  two  nitro-groups  in  dinitro- 
hydroparacoumaric  acid,  its  methyl  salt  was  subjected  to  oxidation  by 
chromic  mixture ;  dinitroanisic  acid  was  obtained,  convertible  into 
chrysanisic  and  dinitroparoxybenzoic  acids  and  /3-diiiitrophenol. 
These  results  show  that  the  two  nitro-groups  are  in  the  ortho- 
position  to  the  hydroxyl,  and  in  the  meta-position  to  the  side-chain  : 
thus  to  dinitrohydroparacinnamic  acid  must  be  ascribed  the  formula 

OH.aH.(NO.0o.C.H4.COOH  [OH  :  NO^  :  C2H,  :  COOH  :  NO,  = 

1:2:4:6.] 

DinitroparamidoliydrocinnamiG  acid,  NH2.C6H2(N02)2.C2H4.COOH, 
obtained  from  the  above-mentioned  methyl  salt  by  heating  it  with 
ammonia,  crystallises  in  dark-golden  needles  with  a  green  reflection  ; 
it  melts  at  190°,  is  sparingly  soluble  in  cold,  but  moderately  in  hot 
water  and  in  alcohol.  Its  metallic  salts  crystallise  in  golden  needles, 
its  methyl  salt  in  brilliant  reddish  leaflets  melting  at  102°,  its  ethyl 
salt  in  golden-yellow  leaflets  melting  at  95°.  The  acid  and  its 
ethereal  salts  ai'e  readily  converted  by  heating  Avith  alkalis  into 
dinitrohydroparacoumaric  acid. 

Mononitrohydroparacoumaric  acid,  HO.C6H3(N'0-.).C2H4.COOH,  ob- 
tained from  hydroparacoumaric  ncid  by  treatment  with  nitric  acid, 
crystallises  in  tufts  of  needles  melting  at  90'5° ;  its  nietJnjl  salt  crystal- 
lises in  golden  needles  melting  at  64°,  and  its  ethyl  salt  in  concentri- 
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cally-srioup'cl  golden  needles  meltings  at  30°.  As  the  acid  does  not 
yield  Lydroxyhjdrocarbostjril  on  reduction,  the  nitro-group  is  in  the 
ortho-position  to  the  hydroxjl-group,  and  in  the  meta  to  the  side- 
chain.     The  formula 

OH.C6H,(XO,).C,H4.COOH  [OH  :  XO,  :  CH^.COOH  =  1:2:4], 

therefore  represents  its  constitution.  Y.  H.  V. 

Etherification  of  the  Three  Isomeric  Nitrophenyl./3-lactic 
Acids,  iiy  A.  EiNiioHX  and  G.  Pkausnitz  (liei\,  17,  1G59 — it)G2). — 
Ac-curding  to  Easier  (Jier.,  16,  30U7),  paranitrophenyl-/34actic  acid 
may  be  converted  into  the  coa-responding  ^-lactone  by  heating  it  with 
an  alcoholic  solution  of  zinc  chlofide.  The  authors  have  repeated 
the  experiment,  but  cannot  contii-m  BasliM-'s  results;  not  a  trace  of 
lactone  could  be  detected  in  the  product,  which  consisted  of  the 
ethyl-derivative  of  the  acid,  oi-,  when  methyl  alcohol  was  employed, 
«)f  the  methyl-derivative.  Oitho-  and  meta-Tiitropheiiyl-/^-lactic  acids 
yield  the  same  results.  OrtIioiiitrophenyl-,(3  lactic  acid  was  heated 
with  methyl  alcohol  and  zinc  chloride  tor  2 — 3  hours  at  100°,  and  also 
120°,  and  the  product  when  cold  poured  into  water.  The  methyl 
()rthonitrophenvl-|3-lactate,  CioHuNOs,  obtained  melts,  after  puritick- 
tion,  at  50 — 51°,  and  is  identical  with  the  product  of  the  acti(jn  of 
hydrochloric  acid  on  ortliOMitrophenyl-/3-lactic  acid  and  methyl  alcohol. 
When  either  of  the  three  nitrophenyl-S-lactic  acids  is  heated  on  a  water- 
bath  with  arpieous  zinc  chloride,  no  action  takes  place,  the  original 
substance  being  recovered  unchanged.  Metanitroj)henyl-/3-lactic  acid 
was  ti"eated  as  above,  ethyl  alcohol  being  employed ;  no  carbonic 
anhydride  was  evolved  on  heating  at  12(>°,  which  should  have-  been 
the  ca.se  luul  a  lactone  been  present:  the  product,  CnH^NOs,  melts 
at  56%  and  is  identical  with  the  ethyl-derivative  obtained  by  boilinf 
silver  metanitrophenyl-/3-lactate  with  ethyl  iodide.  The  same  experi- 
ment was  made  with  paranitrophenyl-p'-lactic  acid,  using  methyl  and 
ethyl  alcohols,  and  here  again  no  carbonic  anhydride  could,  be  detected. 
The  mefhyl  ether  melts  at  73—74°  (72—74°  Easier),  and  t\ie  ethyl 
ether,  CiiHuNOj,  at  45 — 46°,  as  given  by  Easier.  A..  K.  M.. 

/5-Lactone  of  Isopropylnitrophenyllactic  Acid.  By  A.  Eix- 
llOKX  and  W.  Ukss.  (llt-r.,  17,  2015— 2u2tJ). — Ey  the  nitration  of 
cumenylacrylic  acid  in  the  cold,  there  is  obtained  orthonitrocumcnyl- 
acrylic  acid,  and  a  small  quantity  (10 — 12  per  cent.)  cf  paranitro- 
cinnaraic  acid.  The  fonnation  of  the  bitter  is  intei'csting,  there  being 
no  analogous  case  of  so  moderately  energetic  a  reagent  as  cold  nitric 
acid  splitting  off  an  alkyl-group  from  a  svibstituted  benzeiije,  and 
replacing  it  by  a  negative  gioup.  The  acids  are  separated  by  repeated 
crystalli.sation  from  hot  alcohol,  in  which  j)araiiitrocinnamic  acid  is 
but  sparingly  solul)le. 

Orthnnilrnr.uminnlacnilie  add,  C6H,Pr^(N0,).CH  \  CH.COOH  = 
[4:2:  1],  when  perl'octly  pure,  crystallises  in  long,  pale  wine-yellow 
needles,  and  nudts  at  156  — 157°  (as  orilinarily  obtained  in  a  nearly 
pure  state,  it  forms  hard  prismatic  crystals,  and  melts  at  152  —  15.T). 
It  is  readil}'  soluble  iu  alcohol,  ether,  beizcue,  chk)i\)form,  and  glacial 
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acetic  acid  ;  sparingly  soluble  in  liot  water,  and  insoluble  in  light 
petroleum.  It  gives  a  brown  coloration  when  heated  with  concen- 
trated hydrochloric  acid.  The  barium  salt  crystallises  in  needles ; 
the  silver,  lead,  zinc,  and  copper  salts  are  sparingly  soluble  pre- 
'cipitates  ;  the  methyl  salt  forms  tnfts  of  thin  needles.  As  the  nitro- 
'cumaldehyde  obtained  on  oxidation  is  not  the  known  metaldehyde 
f  (metacuminol,  melting  at  54^),  the  nitro-group  must  be  in  the  ortho- 
position. 

Orthonifroaimaldeliyde,  C6H3Pi'^(N02).€OH  [4:2:1],  is  prepared 
by  oxidising  the  nitrocumenylacrylic  acid  -with  potassium  perman- 
ganate, the  well-cooled  liquid  being  shaken  with  benzene  throughout 
the  oxidation.  On  evaporating  the  benzene,  the  aldehyde  is  left 
as  an  oil,  and  is  purified  by  distillation  with  steam,  conversion  into 
•the  bisulphite-compound,  &c.  It  then  forms  an  oil,  showing  but 
little  tendency  to  crystallise,  even  after  standing  for  some  days  over 
snlphnric  acid  at  the  summer  temperature.  It  reduces  ammoniacal 
silver  solution,  and  yields  a  compound  with  hydrogen  sodium  sulphite, 
crystallising  in  needles.  When  treated  with  acetone  and  soda,  it  yields 
a  blue  colouring  matter,  which,  from  its  pi'operties,  is  undoubtedly 
di-isopropyl  indigo.  This  reaction  confirms  the  jiresence  of  a  nitro- 
group  in  the  ortho-position. 

Paraisopropylorthonitrophenyl-p-hromojpropionic  acid, 

C6H,Pr^(N02).CHBr.CH,.COOH, 

is  prepared  by  adding  excess  of  glacial  acetic  acid,  saturated  at  0°  with 
hydi'obromic  acid,  to  finely- powdered  nitrocumenylacrylic  acid.  It 
crystallises  in  nearly  colourless  silky  pi'isms,  melts  with  decomposi- 
tion at  127°,  is  readily  soluble  in  alcohol,  ether,  benzene,  chloroform, 
and  glacial  acetic  acid,  soluble  in  hot  water,  sparingly  soluble  in 
carbon  bisulphide-  On  long  boiling  with  water,  it  suffers  decom- 
position, the  liquid  acquiring  a  green  coloui-,  and  having  an  odour  of 
nitroisopropylvinyl,  and  containing  small  quantities  of  nitrocumenyl- 
acrylic acid.  Alkalis  in  the  cold,  and  sulphuric  acid  on  heating, 
remove  the  elements  of  hydro bromic  acid,  and  regenei-ate  nitro- 
cumenylacrylic acid.  From  its  chemical  behaviour,  and  from  analogy 
with  the  formation  of  the  |S-brominated  acids  by  the  action  of  hydro- 
bromic  acid  on  cinnamic  and  orthonitrocinnamic  acids,  there  can  be 
little  doubt  that  the  bromine-atom  occupies  the  /i-position, 
^-Lactone  uf  isopropi/lnitrophenyUactic  acid, 

€6H3Pr^(NO,).CH<^(^>CO  [4:2:  1], 

is  best  prepared  by  adding  soda  in  very  slight  excess  to  the  /3-bro- 
minated  acid,  and  allowing  the  solution  to  stand  for  12  hours.  In 
addition  to  the  lactone,  small  quantities  of  niti-oeiimenylacrylic  acid 
and  isopropylnitropheuyllactic  acid  are  formed.  It  crystallises  in 
hard  colourless  crystals,  melts  at  78°,  and  on  further  heating  is 
decomposed,  leaving  a  blue  residue  that  exhibits  the  indigo  spectrum. 
It  is  readily  soluble  in  alcohol,  ether,  benzene,  glacial  acetic  acid, 
chloroform,  and  ^carbon  bisulphide,  sparingly  in  light  petroleum.  On 
boiling  it  with  waiier,  the  chief  products  are  carbonic  anhydride  and 
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isopropylnitrostyrene.  Concentrated  sulphuric  acid  dissolves  it  to  a 
yellow  solution,  becoming  green  on  heating;  the  addition  of  water 
precipitates  a  green  colouring  matter  in  flocks  ;  this  is  soluble  in 
chloroform.  Hydrobromic  acid  reconverts  the  lactone  into  the 
brominated  acid.  By  the  action  of  alkalis,  or  their  carbonates,  or 
chalk,  it  is  converted  iuto  the  corresponding  pro}>ylnitrophenyl- 
lactate. 

IsopropijlnitroplieivjUadamicle,  CgH3Pi-^(NO,).CH(OH).CH2.CONH, 
[i  :  2  :  1],  prepared  by  the  action  of  ammonia  on  the  lactone  or  on  the 
brominated  acid,  crystallises  in  stellate  groups  of  pale  yellowish-green; 
prisms,  melts  at  150°,  is  readily  soluble  in  hot  water,  benzene, 
chloroform,  and  glacial  acetic  acid,  insoluble  in  ether  and  carbon 
bisulphide. 

Fara isopropyJorthonitrophenylladtc  acid, 

C6H3Pi-^(N02).CH(OH).CHo.COOH, 

is  best  prepared  by  boiling  the  brominated  acid  with  soda,  separating 
the  isopropylnitrostyrene  formed  sintultanconsly,  by  distillation  with 
steam,  and  finally  decomposing  the  sodium  salt  with  an  acid.  (There 
appears  to  be  no  formation  of  nitrocumenylacrylic  acid  or  di-isopropyl- 
indigo  in  this  reaction,  which  thus  differs  from  that  Avith  the  lower 
homologues  of  the  orthonitrocinnamic  scries.)  It  cr3'stallises  in 
.silvery  p  de-yeliow  laminae,  melts  at  119 — 120°,  is  readily  soluble 
in  alcohol,  ether,  benzene,  chloroform,  glacial  acetic  acid,  acetone, 
and  hot  Avater,  sparingly  soluble  in  carbon  bisulphide,  nearly  insoluble 
in  light  petroleum.  The  sodium  salt  is  crystalline;  the  calcium  salt 
forms  transparent  prisms ;  the  barium  salt  nodular  groups  of  very 
slender  needles;  the  cadmium  salt  forms  roundish  tables;  the  silver 
salt  is  obtained  as  <a  white  precipitate,  blackening  on  exposure  to  light ; 
the  copper,  lead,  and  zinc  salts  are  sparingly  soluble  precipitates. 
Hydrobromic  acid  reconveits  the  lactic  acid  into  the  brominated 
acid.  Sulphuric  acid  removes  the  elements  of  water,  nitrocumenyl- 
acrylic acid  being  formed. 

IsopropyJnitrostyrene,  C6H;iPr^(N0,).CII !  CH2  [4:2:1],  prepared 
as  mentioned  above,  is  an  oil  of  agreeable  aromatic  odour;  it  could 
not  be  solidified  in  a  freezing  mixture.  It  is  very  unstable,  soon 
suffering  spontaneous  decomposition  on  standing.  A.  J.  G. 

Cafifeic  Acid  in  Hemlock.  By  A.  W..  Hoiwiaxn  (7>Vr.,  17, 
1922 — ly2b). — From  the  great  similarity  between  conhydrine  and  tro- 
j)ine,  the  author  believed  that  the  former  compound,  like  the  latter, 
exists  in  plants  in  combination  with  an  acid.  He  has  now  isolated 
cati'eic  acid  from  the  alkaline  residues  left  after  driving  over  conine 
and  conhydrine  in  the  ])r(icess  of  their  extraction  from  hemlock.  The 
alkaline  residue  was  acidilietl  and  extracted  with  ethci',  and  the  j-esidue 
then  further  jjurilied.  L.  T.  T. 

Preparation  of  Phenolsulphuric  Acid  from  Urine.  l'.y  L. 
BltlKOKU  (Zri7.  i'liysiul.  L'lieiii.,  8  [4], .'ill — ol2). — TIk- author's  mcthoil 
may  in  some  cases  be  advantiigeous,  altlujugli  Baumann's  is  the  most 
accurate  for  quantitative  detcruiiiiaiions. 
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Fresh  urine  is  treated  with  neutral  acetate  of  lead  as  long  as  any- 
thing is  precipitated,  the  precipitate  filtered  off,  and  the  filtrate 
treated  in  the  same  way  with  basic  lead  acetate.  From  this  filtrate  the 
excess  of  lead  is  removed  by  sulphuretted  hydrogen,  the  filtrate  is 
evaporated  to  a  thick  syrup,  and  kept  for  some  time  in  a  vacuum.  The 
potassium  phenolsulphate  which  crystallises  out  in  plates  is  puri- 
fied by  recrystallisation  from  hot  absolute  alcohol.  A  small  quantity 
is  retained  by  the  basic  lead  acetate  precipitate.  J.  P.  L. 

Amidophenolsulphonic  Acids  and  their  Relationship  to 
Liebermann's  Colouring  Matters.  By  H.  Brunnkr  and  C. 
Keaemer  (Ber.,  17,  1867 — 1872). — When  prepared  by  Brunner's  reac- 
tion from  resorcinol  and  nitrobenzene,  azoresorufin,  as  already  men- 
tioned (p.  1333),  is  always  accompanied  by  paramidophenolsulphonic 
acid.  The  latter  is  not  formed  when  nitrobenzene  alone  is  heated 
with  sulphuric  acid,  so  that  its  origin  is  evidently  closely  connected 
witli  the  formation  of  azoresorufin.  Taking  into  account  the  forma- 
tion of  azoresorufin  from  niti'osoresorcinol,  the  authors  believe  that 
during  the  progress  of  the  above  reaction  an  intramolecular  re- 
arrangement takes  place  in  the  nitrobenzene,  somewhat  according  to 
the  following  equation  : — 

2CCH5.NO2  =  C6H4(OH).NO  +  C6H,(0H),N: 

This  dyad  radicle  C6H;,(OH)3N  '.  would  at  the  moment  of  its  forma- 
tion react  with  a  molecule  of  resorcinol  and  one  of  nitrosoresorcinol  to 
form  azoresorufin  and  paramidophenol— 

CsHaCOH),^:  +  CeH.CHO)^  +  C6H4(0H).N0  -H  Ho  = 

■C6H3(OH),.N<^>CoH,  +  CeH,(OH).NHo  +  H,0, 

the  latter  being  converted  into  paramidophenolsulphonic  acid  and  the 
former  into  azoresorufin  by  the  excess  of  sulphuric  acid.  Sulphurous 
anhydride  is  always  evolved  during  the  reaction,  and  thus  the  nascent 
hydrogen  required  is  accounted  for. 

The  authors  have  also  studied  the  action  of  the  isomeric  nitro- 
phenols  and  of  the  homologues  of  nitrobenzene  when  heated  with 
resorcinol  and  concenti-ated  sulphuric  acid.  Paranitrotoluene  and 
resorcinol  yield  a  dimethyl  ether  of  azoresorufin  together  with  par- 
amidophenolsulphonic acid,  and  not  amidocresolsulphonic  acid  as 
might  be  expected.  Of  the  three  isomeric  nitrophenols,  the  para- 
dei'ivative  alone  yields  a  colouiing  matter  analogous  to  resorufin,  but 
all  three  yield  amidophenolsulphonic  acids.  Only  the  mononitroso- 
derivatives  of  resorcinol  and  orcinol  appear  to  yield  these  colouring 
matters,  the  dinitroso-derivatives  showing  no  such  reaction. 

When  paramidophenolsulphonic  acid  is  subjected  to  dry  distillation, 
it  yields  a  dark  violet-coloured  sublimate,  which  appears  to  be  iden- 
tical with  Liebermann's  plu-nol  colouring  matter,  C18H15HO3.  Neither 
the  ortho-  nor  the  meta-compound  give  any  such  sublimate. 

a-Amidoresorcinolsul[»honic   acid,    obtained   by  the   reduction  and 


ORGAXIC  CHEMISTRY.  1355 

subsequent  sulplionation  of  Woselsky  and  Benedict's  nitroresorcinol, 
[OH  :  OH  :  NOj  =1:3:4],  appears  to  be  identical  with  the  acicl 
described  by  Hazura  (Abstr.,  1883,  lll-l),  but  the  author's  specimen 
ci'jstallised  in  green  lustrous  scales,  whilst  Hazura's  yielded  reddish 
prisms.  This  aciil  when  dry-distilled  yields  azoresoreinol  or  azoreso- 
rutin,  aceordinu^  to  the  temperature  employed. 

i'-Amidoresorcinolsul])honic  acid,  ])repared  t'foni  Weselsky  and 
Benedict's  nitroresorcinol,  [OH  :  OH  :  NOj  =:  1  :  3  :  2],  and  whicli 
therefore  has  not  a  hydroxyl-group  in  the  para-position  to  the  nitro- 
group,  yields  no  colouring  matter  when  heated.  The  acid  crystallises 
in  small  colourless  needles  or  prisms  soluble  in  boiling  water.  Its 
solution  reduces  an  ammoniacal  silver  solution  in  the  cold. 

From  the  results  of  their  own  and  other  investigators'  work,  the 
authors  conclude  that  the  nitrogen-atom  in  Liebermann's  colouring 
matter  is  in  the  para-position  to  oueof  the  hydroxyls,  and  that  in  polv- 
hydric  phenols  only  those  can  form  these  compounds  in  which  two 
hydroxyl-groups  are  in  the  meta-position  relatively  to  one  another. 

L.  T.  T. 

3-Metaisocymenesulphonic  Acid.  By  W.  Kelbk  and  N.  v. 
CzARNOMSKi  (lifr.,  17,  17-it3 — 1748). — The  author,  some  time  ago, 
(Abstr.,  1882,  (51!>)  described  a  bromisocymenesulphonic  acid  obtained 
by  dissolving  /i-bromisocymene  in  fuming  sulphuric  acid.  The 
author  now  finds  that  this  acid  yields  j3-metaisocymenesulphonic 
acid  on  reduction.  He  has  proved  the  identity  of  this  last-named 
acid  with  that  obtained  by  direct  sulplionation  of  isocymene  by  a 
comparison  of  their  salts.  Tlie  salts  nnd  derivatives  prepared  were  : — 
(C,oH,3SO,),Ba  +  8H,0;  (C,oH,3S03),Cu  +  3^H,0  ;  C.oH.sSO.Na  + 
SHjO;  CnH.aSOaNH,  melting  at  162°;  (Ci„H,3S03),Pb  +  8H,0 ; 
(CoH.^SOal.Ca  +  5iH,0. 

When  treated  at  40°  with  bromine  dissolved  in  hydrobromic  acid, 
this  acid  yields  princijially  a  bromisocymenesulphonic  acid  crystal- 
lising with  3  mois.  H^U,  together  with  small  quantities  of  bromiso- 
cymene.  L.  T.  T. 

Behaviour  of  Tannin  and  Oak-bark  Tannin  towards  Various 
Reagents.  J{y  C.  Em  {Jku:,  17,  1820 — 1823). — When  boiled  with 
dilute  sulphuric  acid  under  ordinary  pressure,  tannin  takes  up  water 
and  forms  gallic  acid,  whilst '*  oak-bark  tannin  "  gives  up  water  and 
forms  an  anhydride.  The  same  effects  are  produced  by  solutions  of 
the  caustic  alkalis,  exce])t  that  the  aidiydride  produced  is  of  a  different 
nature.  Heated  with  dilute  sulphuric  acid  at  130 — 140°  untler  pres- 
sure, oak-bark  tannin  only  yives  traces  of  gallic  acid.  Tannin  remains 
unchanged  at  2'.»U°,  oak-hark  tannin  loses  a  constant  weight  (jf  water 
at  130 — 140°,  and  is  converted  into  an  anhydride.  With  acetic  anhy- 
dride, tannin  forms  acelotannins,  whilst  oak  taiiinn  gives  anhydrides 
and  acetylised  anhydrides.  When  boiled  with  aqueous  ammonia  in 
an  atmosj)here  of  hydrogen,  tunnin  yields  gallamide  and  an  acid 
ammonium  gallate  in  almost  theoretical  quantity  ;  oak  tannin  yields 
nothing  but  indefinite  resinous  compounds. 
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It  is  tlius  clear  that  these  two  compounds  are  not  identical,  and  that 
oak  bark  does  not  contain  ordinary  tannin. 

From  the  analogy  of  the  formation  of  gallamide  and  ammonium 
gallate  by  the  action  of  ammonia  on  tannin,  to  that  of  lactamide  and 
ammonium  lactate  from  the  action  of  ammonia  on  lactic  anhydride, 
CHMe(OH).COO.CHMe.COOH,  the  author  is  inclined  to  look  upon 
tannin  as  C6H,(OH)3.COO.C6H,(OH).,.COOH.  L.  T.  T. 

Synthesis   of   Diphenylethane   from    Ethylidene    Chloride. 

By  R.  D.  SiLYA  {Ball.  Soc.  Chim.,  41,  4-iS— 44-'J). — Priority  is  claimed 
for  the  synthesis  of  diphenylethane  fi'om  ethylidene  chloride  and  ben- 
zene in  presence  of  aluminium  chloride,  which  has  recently  been 
announced  by  Angeblis  and  Anschiitz  (Abstr.,  188i,  753),  the  author's 
results  having  been  published  in  18S1  (Bull.  Soc.  Cliim.,  36,  66). 
By  passing  the  vapour  of  ethylidene  chloride  into  a  mixture  of  ben- 
zene and  aluminium  chloride  heated  at  70°,  ethylbenzene  is  obtained 
as  well  as  unsymmetrical  diphenylethane,  from  which  it  differs  by 
containing  one  CeHi  residue  less.  This  body  is  not  formed  in  the 
preparation  of  symmetrical  diphenylethane,  but  in  the  preparation  of 
unsymmetrical  diphenylpropane  a  notable  quantity  of  cumene  is  ob- 
tained ;  this  hydrocarbon  stands  in  the  same  relation  to  diphenyl- 
propane that  ethylbenzene  does  to  diphenylethane.  W.  R.  D. 

Acridines.  By  A.  Bernthsen  (Annalen,  224,1 — 56). — Most  of 
the  acridiue  and  phenylacridine-derivatives  have  been  previously  de- 
scribed by  the  author  (Annalen,  192,  1  ;  Abstr.,  1883,  580,  1099, 
1133,  1134,  1183).  The  best  yield  of  acridine  is  obtained  by  the 
action  of  zinc  or  aluminium  chloride  on  a  mixture  of  chloroform  and 
diphenylamine. 

In  addition  to  the  methods  which  have  been  pi'eviously  given  (loc. 
cit.),  phenylacridine  can  also  be  prepared  by  acting  on  a  mixture  of 
diphenylamine  and  benzotrichloride  with  zinc  chloride.  Phenylaci-i- 
dine  boils  above  400°.  Hydrophenylacridine  easily  loses  2  atoms  of 
hydrogen.  Phenylacridine  yields  cli-  and  ^rj-nitro-derivatives,  which 
are  converted  into  the  corresponding  amido-compounds  by  reduction 
with  tin  and  hydrochloric  acid.  The  salts  of  these  bases  dye  silk  and 
wool.  Phenylacridinedisulphonic  acid,  which  has  not  yet  been  ob- 
tained in  the  pure  state,  dissolves  in  water,  forming  a  brownish- 
yellow  solution,  which  exhibits  an  intense  green  fluorescence.  The 
sodium  salt  crystallises  in  colourless  needles.  It  is  decomposed  by 
fusion  with  potash,  yielding,  amongst  other  products,  a  yellow  colour- 
ing matter. 

Methylacridine,  dsTifi^Me,  melting  at  114°,  unites  with  methjd 
iodide,  forming  a  crystalline  compound  which  is  deposited  from 
aqueous  or  alcoholic  solutions  in  red  needles.  The  crystals  melt  at 
185°  with  decomposition.     Bimeth i/lacridinium  hydroxide, 

C^HuNMe.OH, 

forms  a  grey  powder,  which  is  decomposed  by  exposure  to  the  air. 
The  hydrochloride  crystallises  in  pi-isms  Avhich  are  freely  soluble  in 
water.    It  melts  with  decomjDosition  between  130°  and  135°.    Cautious 
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oxidation  with  potassinm  permanganate  appears  to  convert  metliyl- 
acridine  into  quinolinetricarboxjlic  acid.  Strong  nitric  acid  trans- 
forais  it  into  trinitroacrldinccarboxjlic  acid,  Cian3(N02)3N.COOH. 
Butylacridinc  and  acridylbenzoic  acid  have  been  already  described 
(this  vol.,  p.  1183).  W.  C.  W. 

Phenyl-/3-naphthacridine.     ]{y  C.  Ris  (7>Vr.,  17,  2029—2032).— 

/CPh 
riienijI-^-naphthacrUine,    C27H17N  =  Ci„Ho\  |        /CuJls,    is   obtained 

\V— ^ 
by  heating  a  mixture  of  /:J-dinaphthylamine  with  three  times  its 
weight  of  benzoic  chloride  for  eight  hours  at  the  boiling  point  of  the 
mixture.  It  is  also  formed  by  the  action  of  zinc  chloride  on  benzoyl- 
di-/:J-naphthylamine  at  240°,  and  on  a  mixture  of  /3-dinaphthylamine 
and  benzoic  acid  at  280''.  It  crystallises  in  nearly  colourless  needles, 
melts  at  297°,  and  sublimes  in  needles.  It  is  readily  soluble  in  hot 
benzene  and  glacial  acetic  acid,  sparingly  soluble  in  ether  and  alcohol. 
100  parts  of  alcohol  at  18°  dissolve  0  U-i  part,  and  100  ])arts  of  benzene 
0"2y  of  phenyl-/:J-naphthacridine.  The  substance  has  been  previously 
obtained  by  Chius  and  Richter  (this  vol.,  p.  1358).  The  hijdrochlorixh', 
(.'27Hi-;X,HCl,  foi-ms  a  yellow  crystalline  powder.  The  phitinochloridr, 
(C'i7H,7N)>,H.PtCl6,  crystallises  in  brilliant  yellow  plates.  The  sul- 
}jhate  forms  tufts  of  yellow  crystals.  A.  J.  G. 

The  Question  of  the  Ammonium  Bases  derived  from  Acri- 
dine  and  Quinoline.  liy  A.  lii;i;Miisi:\  (JJrr.,  17,  I'Ji?  — 1'.>">7).^ 
A  reply  to  Claus  (this  vol.,  p.  1359),  in  which  the  author  reaffirms  the 
accuracy  of  the  constitution  a.ssigned  by  him  to  methylphenylacri- 
dine-ammonium  hydroxide  (Abstr.,  1883,  1133),  and  criticises  the  views 
of  Claus  as  to  the  nature  of  the  bases  obtained  by  the  action  of 
silver  oxide  ou  the  alkyl  haloid  addition-products  of  quinoline. 

A.  J.  G. 

Preparation  of  Propyl  and  Amyl-naphthalene.  By  L.  Kmx 
(Hall.  Soc.  CItiin.,  41,  379—382). — These  compounds  can  be  pre])ared 
by  Friedel  and  Crafts'  aluminium  chloride  reaction.  200  grams  of 
naphthalene  and  12U  grams  of  a-propyl  bromide  are  heated  in  an 
iipparatus  with  reflux  condenser,  and  as  soon  as  the  mixture  com- 
mences to  distil  10  grams  of  aluniinium  cldoride  are  added  in  very 
small  quantities  at  a  time.  When  the  theoreticral  quantity  of  hydro- 
bromic  acid  has  been  evolved,  the  mixture  is  cooled,  and  from  'AOO — 
4<JU  grams  of  carbon  bisulphide  added.  The  liquid  is  then  treated 
with  water,  the  carbon  bisulphide  decanted  and  distilled  to  dryness 
from  a  water-bath.  The  residue  is  fractionally  distilled  in  a  vacuum. 
In  this  way  a  highly  refractive,  aromatic  liquid  is  obtained  which  boils 
at  202 — 2t)7'.  It  is  insoluble  in  water,  but  soluble  in  benzene  and 
alcohol.  The  purified  com])ound  crystallises  from  Ix'nzene  or  alcohol 
in  slender  yellow  needles  melting  at  89 — 90'.  This  hydrocarbon  is  ])ro- 
liably  is()propyln!ij)hthalen(!,  for  it  has  been  shown  that  under  the 
iuHuence  of  aluminium  chloride  the  ])i'opyl-group  becomes  an  isopro- 
pyl-group.  By  a  similar  method,  iiniylnjqilitlialtne  is  obtained  from 
amyl  chloride  boiling  at  lUO — lU2  ,  and  najilithiilene.      It  is  a  colour- 
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less  liquid  boiling  at  288 — 292°  ;  the  picric  acid  compound  melts  at 
105 — 110".  This  hydrocarbon  appeal's  to  be  isomeric  with  the  two 
amylnaphthalenes  already  obtained ;  the  one  by  the  action  of  hydr- 
iodic  acid  and  phosphorus  on  lapachic  acid,  the  picric  acid  compound 
of  which  melts  at  140 — 141°  ;  the  other  by  Fittig's  method,  the  picric 
acid  compound  of  which  melts  at  85 — 90°.  In  the  preparation  of  both 
propyl-  and  amyl-naphthalene,  isodinaphthyl  is  formed  by  the  reducing 
action  of  aluminium  chloride.  This  secondary  reaction  occurs  exclu- 
sively when  amyl  chloride  is  allowed  bo  fall  drop  by  drop  into  a  mix- 
ture of  100  grams  of  naphthalene  and  25  grams  of  aluminium  chlo- 
ride heated  at  120°.  Under  these  conditions  pentane,  boiling  at  29 — 
34°,  and  isodinaphthyl  are  formed  according  to  the  equation, 
2CioH8  +  CsHuCl  =  HCl  +  CsHia  +  (CoH,);,  but  noamylnaphthalene. 

W.  R.  D. 

Action  of  Phosphorus  Pentachloride  and  Pentoxide  on  Ben- 
zoyl-/i-Naphthylphenylamine  and  on  Benzoyldi-z^-naphthyl- 
amine.  By  A.  Claus  and  C.  Richter  (]>pr.,  17,  1590—1597).— 
BeHZoyl-S-naplithi/lphenylamine,  /S-CioHv.NPliBz,  is  readily  obtained 
by  heating  a  mixture  of  benzoic  chloride  and  /3-naphthylphenylamine 
at  50 — 60°  ;  it  crystallises  from  alcohol  in  colourless  lustrous  needles 
melting  at  147 — 148°.  It  is  insoluble  in  water,  sparingly  soluble  in 
cold  alcohol,  readily  in  benzene  and  acetic  acid.  It  is  decomposed  by 
boiling  alcoholic  potash,  yielding  benzoic  acid  in  theoretical  quantity, 
whilst  the  naphthylaniline  is  converted  into  a  brown  resinous  mass. 
The  action  of  phosphorus  pentachloride  on  benzoyl-/i-naphthylphenyl- 
amine  takes  place  much  more  readily  than  witli  the  corresponding 
diphenyl-derivative  (Abstr.,  1882,  1060),  and  is  best  effected  in  chloro- 
form solution  ;  hydrochloric  acid  is  evolved  with  forrnation  of  phos- 
phorus trichloride,  and  the  compound  /i-CmHeCl.NPhBz  is  produced. 
This  is  insoluble  in  water,  soluble  in  alcohol,  ether,  chloroform, 
benzene,  and  glacial  acetic  acid  ;  it  crystallises  in  colourless  needles 
melting  at  152°.  That  the  substitution  takes  place  in  the  naphthyl- 
group  is  proved  by  the  following  facts : — On  again  treating  the 
substance  with  the  ])entachloride,  a  higher  chlorinated  derivative 
is  not  formed  ;  benzoyldi-/i-naphthylamine  when  treated  as  above  is 
readily  converted  into  a  dichlorinated  derivative,  whilst  benzoyldi- 
phenylamine  yields  no  substitution-derivative  with  phosphorus  penta- 
chloride unless  the  mixture  is  heated  above  150"  (Ber.,  15,  1285). 
Benzoyldi-jB-iuqjhtliylamine,  (|^-Cloll^)^iNBz,  obtained  by  heating  /:J-di- 
naphthylamiiie  with  benzoic  chloride  at  120°,  ciystallises  in  white 
needles  and  melts  at  173°.  It  yields  benzoic  acid  and  a  resinous  mass 
on  saponitication.  The  dichlorinated  derivative,  (/J-CinH8Cl)2lSrBz, 
crystallises  from  alcohol,  benzene,  and  chloroform  in  small  white 
needles  melting  at  203°  ;  it  also  yields  benzoic  acid  on  treatment  with 
alkalis. 

By  the  action  of  phosphorus  pentoxide  on  the  /3-naphthyl-deriva- 
tive,   water  is   abstracted  and   bases  produced  which    belong  to   the 

acridiue  series.     Phenyl- ji-naplithacridine,  CioHs^  |       /CioHe,  is  ob- 

^CPl/ 
tained   by  extracting  with  potash  solution  the  melt  from  dinaphthyl- 
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amine  (1  part),  benzoic  acid  (1  part),  and  pluisphoric  anhydride 
(1| — 2  i)arts),  tlie  residue  being  then  washed,  dried,  and  sublimed.  It 
forms  bright  yellow  needles  nitdting  at  204";  its  basic  pro[)ei'ties  are 
very  feeble.  The  hi/iIrocJiluride  crystallises  in  long  golden-red  lustrous 
needles  which  aredecomposed  by  water  oralcohol;  the  pint  inochluridi', 
(C..7HnNj-.jH..PtCl6,  forms  yellow  needles,  and   the  chrryinate  reddish- 

brown  needles,     rheuijlheiizo-fi-nnjilithacndine,  CJIi\  |        /CioHc,  ob- 

^CPl/ 
tained  from  /^-na])lith3lphenylamine  and  benzoic  acid,  sublimes  in 
almost  colonrless  needles  melting  at  198".  The  liydrochlorlde  melts  at 
285°,  and  can  be  crystallised  from  water  or  alcohol  containing  a  litths 
free  acid  ;  the  plafhiochloride,  (C23Hi5N)2,HjPtClG,  forms  lustrous  yellow 
needles.  When  the  above  bases  are  heated  in  sealed  tubes  with  methyl 
iodide,  both  yield  compounds  crystallising  in  red  needles.  No  additive 
product,  however,  could  be  obtained  from  phenylacridine  and  benzyl 
chloride  even  at  20U^,  whilst  at  210 — 220°  phenylacridine  hydrochlo- 
ride is  produced.  In  conclusion,  the  authors  object  to  the  view  held 
by  Bernthsen  {Annalmiy  124,  1),  that  the  alkyl-derivatives  of  phenyl- 
acridine are  quarternai-y  ammonium  bases.  A.   K.  M. 

Orthonitrosonaphthols.  By  H.  Goldschmidt  and  H.  Schmid 
{B'-r.,  17,  20(;i;—2t,t(;<J).— Goldschmidt  has  shown  (this  vol.,  735  and 
1187)  that  both  /i-nitroso-»-naplithol  and  «-nitroso-/:i-naphthol  are 
converted  by  the  action  of  hydroxy lamine  hydrochloride  at  loO"  into 

N 
a  .substance  of  the  formula  CioHo^    ^0   [1:2],   that  must    be  re- 

garded  as  the  anhydride  of  a  body  derived  from  naphthalene  di- 
hjdride  by  replacement  of  -i  hydrogen-atoms  by  2  isoiiitroso-groups. 
The  authors  have  succeeded  in  isolating  this  isonitroso-compound  by 
the  action  of  hydroxylamine  hydrochloride  on  both  the  orthonitroso- 
naphthols at  the  temperature  of  100^.  Viisonitrosonapldhalene 
dihi/dride,  CioHbNoOo  =  C,oH6(NOH)2,  [1  :  2]  crystallises  in  yellow 
needles,  melts  at  149°,  but  shows  signs  of  decomposition  at  140° ;  is 
soluble  in  hot  water  and  benzene.  It  dissolves  in  alkalis  with  reddish- 
yellow  colour,  yields  a  red  sodium  salt,  and  an  orange-red  silver  salt. 
It  dissolves  in  concentrated  sulphuric  acid  witli  a  durk-brown  colora- 
tion ;  the  compound  is  reprecipitated  on  adding  water.  It  is  readily 
converted  into  the  anhydride,  Ci„H,;XjO,  by  the  action  of  acetic  chlo- 
ride by  heating  the  solution  in  sulphuric  acid,  or  still  more  readily  by 
heating  the  solution  in  alkalis. 

The  two  orthonitrosonaplitlujls  do  not  behave  alike  towards  alkaline 
solutions  of  hydroxylamine,  a.nitroso-/:J-naphthol  giving  mainly  the 
anhydride  CkiHgN^O,  whilst  with  /i-nitroso-a-naphthol  little  more 
than  a  trace  of  this  compound  is  obtained.  A.  J.   G. 

Phenylhydrazine  -  derivatives    of   Hydroxynaphthaquinone. 

By  T.  ZiN.Ki:  and  Jl.  TiiKi-iN  (/'"••,  17,  Ism;)  _i,s  l:;;._  WImmi  ;,  ^.,,i,| 
alcoholic   solution   of   hydroxynaphtha([uinone   is   mixed    with   a  cold, 
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aqueous,  alcoliolic,  or  acetic  solution  of  phenylhydrazine,  hydroxy- 
vaplifhaquinoneluidrazine,  CioH6(OH)0!  N2HPI1,  is  formed.  It  ci'jstal- 
lises  in  glistening  orange  crystals  wliicli  are  easily  soluble  in  ether, 
boiling  alcohol,  or  acetic  acid,  and  melts  -with  decomposition  at  230°. 
]t  forms  well  characterised  compounds  with  metals,  alcohol  radicles, 
and  acetyl.  The  barium  derivative,  prepared  by  precipitating  the 
ammouiacal  solution  of  the  hydrazide  with  barium  chloride,  crystallises 
in  brownish -gold  scales  or  long  red  needles  soluble  in  alcohol :  the 
first-named  form  is  the  less  stable  and  usually  passes  gradually  into 
the  needles.  Their  formula  is  (Ci6H„No02)2Ba  +  lOHoO.  When 
dehydrated  by  heating,  it  is  insoluble  in  alcohol,  but  is  rendered  soluble 
again  by  moistening.  The  sodium  salt  crystallises  in  small  orange 
needles  soluble  in  alcohol ;  the  calcium  salt  forms  orange  needles  ;  the 
silver  salt  a  reddish-brown  amorphous  precipitate  which  immediately 
blackens  on  heating.  The  other  metallic  salts  are  orange  or  red  pre- 
cipitates, the  lead  and  mercuri/  salts  being  insoluble  in  alcohol.  The 
acetate^  CioH5(OAc)0  1  NoHPh,  formed  by  boiling  the  hydrazide  with 
acetic  anhydride,  forms  long  red  needles  melting  at  178 — 179°,  and 
soluble  in  alcohol  and  boiling  acetic  acid.  The  efhyl-derivative, 
CioHs(OEt)0  '.  NoHPh,  is  formed  by  treatment  of  an  alcoholic  solution 
of  the  potassium  salt  with  ethyl  bromide,  by  boiling  the  free  hydraz- 
ide with  alcohol  and  sulphuric  acid,  or  by  heating  it  with  alcohol  and 
ethyl  iodide.  It  forms  orange  needles  which  are  easily  soluble  in 
boiling  alcohol  and  acetic  acid,  and  melt  at  172 — 173°.  The  methyl- 
derivative  forms  small  red  needles  melting  at  174 — 175°.  When  an 
alcoholic  solution  of  the  hydrazide  is  boiled  with  benzaldehyde,  a 
deep-red  crystalline  compound  of  the  formula 

[CioH5(OH)O.N2Ph].,CHPh 

is  formed.  It  is  sparingly  soluble  in  the  usual  solvents,  and  forms 
well  characterised  metallic  derivatives,  the  2^otass{um  and  sodium  deri- 
vatives crystallising  in  small  orange  needles  soluble  in  alcohol.  When 
suspended  in  carbon  bisulphide,  the  hydrazide  may  be  easily  bromin- 
ated,  and  if  equal  molecular  weights  of  bromine  and  the  base  are 
used,  vioiiohromohydroxynaphtliaquinoneliydrazine  is  formed  :  this  crys- 
tallises in  dark-red  needles  which  melt  with  decomposition  at  19G — 
198°,  and  are  easily  soluble  in  boiling  acetic  acid,  sparingly  so  in 
alcohol.  It  forms  metallic  derivatives,  and  as  it  is  not  decomposed 
by  dilute  acids  or  alkalis  the  position  of  the  bromine  could  not  be 
determined.  Strong  hydrochloric  acid  decomposes  it,  but  the  reaction 
is  of  a  complex  character,  dark  coloured,  amorphous,  and  uncrystal- 
lisable  compounds  being  formed. 

As  the  hydrazide  is  so  easily  converted  into  the  ether  by  boiling 
with  alcohol  and  sulphui-ic  acid,  the  same  reaction  was  tried  with 
hydroxynaphthaquinone,  when  the  authors  found  that  here  also  the 
formation  of  the  ether  took  place  readily.  L.  T.  T. 

Derivatives  of  Naphthoic  Acid.  By  A.  Gr.  Ekstraxd  (Ber.,  17, 
1600 — 1605). — By  the  action  of  fuming  nitric  acid  on  a-naphthoic 
acid,  a  mixture  is  obtained  fi'om  which  the  author  has  succeeded  in 
isolating  a  dinitro-a-naj.ddhoic  acid,  Cion5(N02)2.COOH  ;  this  melts  at 


OROAXIC   CHEMISTRY.  1361 

-*j3 — 265°,  crystallises  from  alcohol  in  small  prisms  or  needles,  dis- 
solves readily  in  warm  alcohol  and  glacial  acetic  acid,  spaiingly  in 
ether  and  benzene,  slightly  also  in  hot  water.  On  sublimation,  it  is 
obtained  in  yellowish-white  needles.     The  calcium  salt, 

[CioH5(N02)2.COO]oCa,3H,0, 

c-rystallises  in  needles  moderately  soluble  in  warm,  sparingly  in  cold 
water  (1  in  138).  The  ethyl-derivative,  CioH5(NOo)o.COOEt,  crystal- 
li.ses  from  alcohol  in  slender  needles  melting  at  N3°.  The  dinitro- 
naphthoic  acid  (or  acids)  is  accompanied  by  an  indiiferent  substance, 
which  appears  to  be  dinitronaphthalene.  It  is  separable  by  alcohol 
into  two  portions,  the  more  soluble  of  which  melts  at  155 — 160°,  and 
the  less  soluble  at  170°.  When  /-i-naphthoic  acid  is  treated  in  the 
same  way  as  the  a-acid,  it  yields  a  mixture  of  dinitro-ft-naphthoic 
acids,  but  no  dinitronaphthalene.  By  crystallisation  from  alcohol 
and  mechanical  separation  of  the  different  forms  of  crystals,  two 
dinitro-/:J-naphthoic  acids  have  been  isolated.  One  of  these  melts  at 
226",  crystalhses  in  long  slender  silky  needles,  and  dissolves  readily 
in  alcohol,  ether,  and  glacial  acetic  acid,  sparingly  in  benzene  ;  its 
etfii/l  salt,  C,oH5(N02)2.COOEt,  melts  at  141',  forms  long  silky  needles 
readily  soluble  in  warm  alcohol.  The  second  d in itro-fi- naphthoic  add 
melts  at  248  ,  and  crystallises  in  small  hard  rectangular  prisms  ;  it  is 
readily  soluble  in  warm  alcohol,  glacial  acetic  acid,  and  ether,  sparingly 
in  benzene ;  the  calcium  salt  forms  prismatic  needles,  moderately 
soluble  in  hot  water  ;  the  ethijl  salt,  CioH5CN02)2.COOEt,  forms  small 
hard  wedge-shaped  crystals  melting  at  165°,  and  sparingly  soluble  in 
alcohol.  Monochlorn-sc-naphthoiiitrile,  CjoHeCl-CN,  is  obtained  by 
passing  chlorine  into  a  solution  of  a-naphthonitrile  in  carbon  bisul- 
phide to  which  some  iodine  has  been  added.  It  crystallises  from 
alcohol  in  needles  melting  at  145°,  On  heating  it  with  concentrated 
hydrochloric  acid  in  a  sealed  tube,  chloro-a.-naphthoic  acid, 

CioHeCl.COOH, 

is  obtained,  and  crystallises  in  colourless  lustrous  needles,  readily 
soluble  in  alcohol,  sparingly  in  glacial  acetic  acid  and  in  benzene  ; 
this  acid  is  also  formed  by  the  action  of  chlorine,  in  the  presence  of 
iodine,  on  a  solution  of  a:-naphtlioic  acid  in  glacial  acetic  acid.  The 
calcium  salt,  (CioH,;Cl.COOJ2Ca,2HjO,  forms  colourless  needles,  solu- 
ble in  116  parts  water  at  the  ordinary  temperature;  the  etlii/l-deriva- 
/ire,  CioHcCl.COOP^t,  crystallises  in  quadratic  plates  melting  at  42°. 
Dichloro-fi-naphthoic  acid,  C10H5CI5.COOH,  is  prepared  by  passing 
chlorine  in  excess  into  a  solution  of  /3-naphthoic  acid  in  glacial  acetic 
acid  containing  also  iodine ;  the  crystals  are  separated  from  the 
mother-lic^uor  and  boiled  with  alcohol;  the  residue  consisting  of  di- 
chloronaphtlioic  acid  melts  at  2'Jl°,  is  very  sparingly  solnble  in  alcohol, 
and  still  less  soluble  in  glacial  acetic  acid;  it  ciystallises  in  coloui-- 
Ies3  needles.  One  or  more  other  and  more  readily  soluble  chlorine- 
derivatives  are  also  produced.     The  calcium  salt, 

(C,„H5CI..COO),Cn,2iH,0, 

of  the  alx)ve  acid  forms  small  prisms,  soluble  in  3018  parts  of  water 
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at  the  ordinary  temperature  ;  the  ethyl  salt,  CloHsClo.COOEt.  crystal- 
lises in  long  needles  melting  at  66°.  A.  K.  M. 

Amides  of  «-  and  iS-Naphthoic  Acids.  By  T.  Leone  (Gazzetta, 
14^  120— 124).— Rakowski  (Ber.,  5,  318)  found  that  the  product  in- 
soluble  in  water,  obtained  in  the  saponification  of  a-cyanonaphthalene 
with  alcoholic  potash,  is  not  naphthalene,  as  Merz  and  Mulhaiiser 
supposed  (ibid.,  3,  709),  but  the  amide  of  a-naphthoic  acid,  and  he 
o-ives  the  melting  point  as  128°,  whilst  Hofmann  (Compt.  rend.,  66,476) 
gives  the  melting  point  of  the  amide  as  207°.*  The  author  having 
occasion  to  prepare  a  large  quantity  of  naphthoic  acids  determined  to 
clear  up  the  discrepancy. 

The  a-cyanonaphthalene  employed  was  prepared  by  distilling  an 
intimate  mixture  of  potassium  ferrocyanide  and  a-naphthalenesul- 
phonate  in  equal  parts  ;  the  crude  distillate  was  boiled  with  alcoholic 
potash  until  ammonia  ceased  to  be  given  ofF,  the  alcohol  evaporated, 
and  the  residue  taken  up  with  water.  Only  a  very  small  portion 
remained  undissolved,  and  this,  when  distilled  with  water,  yielded 
naphthalene,  which  passed  over  with  the  steam,  and  a  residue  eon- 
tainino-  sulphur,  but  no  nitrogen  ;  this  substance  was  proved  to  be 
originally  present  in  the  crude  cyanonaphthalene.  If  pure  a-cyano- 
naphthalene be  used  there  is  no  residue  if  the  digestion  with 
alcoholic  potash  be  continued  until  ammonia  is  no  longer  given  off ; 
this  requires  some  days.  If,  however,  the  action  is  not  continued  so  far, 
there  is  a  product  formed,  insoluble  in  water,  and  which,  on  exami- 
nation, was  found  to  be  the  amide  of  a-naphthoic  acid,  C10H7.CONH2. 
It  forms  colourless  needles  which,  after  being  carefully  purified,  melt 
at  202°.  The  author  finds  that  the  saponification  of  the  nitrile 
takes  place  in  two  stages  ;  it  is  first  converted  into  the  amide,  and 
this  is  subsequently  decomposed,  yielding  a-naphthoic  acid  and  am- 
monia ;  bv  stopping  the  action  at  the  proper  time  the  whole  of  the 
nitrile  will  be  found  to  be  transformed  into  the  amide. 

This  is  represented  in  the  equations  : — 

Cu,H,.CN  +  H.O  =  CoHv.CONH..  and 

CioHvCOXHi  +  KHO  =  CioH,.COOK  +  NH3  +  H,0. 

The  ^-cj'anonaphthalene  was  prepared  in  like  manner  to  the 
a-derivative,  and  the  action  of  alcoholic  potash  on  it  is  perfectly 
similar  but  more  rapid.  The  amide  of  /3-naphthoic  acid  obtained  by 
stopping  the  action  before  saponification  is  complete,  crystallises  in 
1  dates  which  melt  at  192",  and  are  soluble  in  alcohol,  ether,  benzene, 
itc.  It  is  in  every  respect  identical  with  the  ctmipound  described  by 
Vieth  (Annalen,  180,  320).  C.  E.   G. 

Dinaphthylsulphone.  By  A.  W.  Hofmaxx  (Bci:,  17,  1921— 
1922). Tlie  author  has  succeeded  in  isolating  tlie  ^-dinaphthylsul- 
phone of   Stenhouse  and  Groves  from   the  bye-products  obtained  in 

*  In  Ser.,  1,  38.  Hofmann  g:iTes  tlie  melting  point  as  244°.  This  appears  to  be  a 
tvpo»iapliieal  error,  but  unfortunately  it  has  been  reproduced  iu  most  of  the  text- 
books. — C.  E.  Gc. 
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the  preparation  of  naplitlialeuesnlplionic  acid  ;  tlioir  a-clinnplitlivlsul- 
pbone  was  also  obtained,  but  only  in  small  quantity.  L.  T.  T. 

Wormseed  Oil.  By  C.  Hell  and  11.  SiOkcke  (7>Vr.,  17,  1970— 
1975). — The  ethereal  oil  of  wormseed,  the  flower  buds  of  Artemisia 
Vahliaua^  has  been  submitted  to  numerous  investio-ations  with  vary- 
ing results;  in  particular.  Kraut  and  Wahlfors  (Aniialen,  128,  'J!  3) 
found  the  cliief  constituent  to  be  an  oil,  Ci„Hi80,  converted  by  phos- 
phoiic  anhydride  into  cynene,  CioH,6,  whilst  Faust  and  Homeyer 
(this  Journal,  1875,  871)  found  the  product  of  the  action  of  phos- 
phoric anhydride  to  be  identical  with  cymene,  thus  giving  the  pai-ent 
compound  the  formula  CuiHirtO. 

The  fraction  of  wormseed  oil  distilling  between  172 — 175^"  was 
rectified  over  soda  ;  it  then  boiled  constantly  at  1725 — 173",  and  had 
a  very  faint  yellow  colour.  By  renewed  distillation  over  sodium,  it 
was  obtained  absolutely  colourless,  and  then  boiled  at  172'6°  (uncorr.), 
and  had  a  sp.  gr.  of  0"9255  at  16*^.  A  part  of  the  oil  was  still  furthei' 
purified  by  treatment  with  potassium  permanganate,  distillation  with 
steam,  and  rectification  over  sodium  ;  it  boiled  at  1725°  (uncorr  ),  had 
the  sp.  gr.  0-9275  at  16°,  08981  at  50°,  and  0-8553  at  100°.  On 
analysis  it  gave  numbers  agreeing  with  the  formula  Ci(,H,sO.  Vapour- 
density  determination  gave  4-98  and  503,  calc.  for  Ci.iHi^O  =  5-33. 
"When  heated  with  phosphoric  anhydride,  it  yielded  a  small  quan- 
tity of  hydrocarbons  boiling  between  120 — 160°,  apparently  par- 
aflBns,  cynene,  and  polymerised  cynenes,  mainly  dieynene.  Cyvnip, 
C|oH,6,  is  a  m.obile  colourless  liquid  of  aromatic  odour,  recall in^- 
that  of  oil  of  lemons;  it  boils  at  174  5°  under  731  mm.  pressure 
runcorr.),  has  sp.  gr.  O'tb  at  15°,  0-8238  at  50°,  and  0-7851  at  100°. 
Vapour-density  =  4-35,  calc.  =  47.  Ou  mixing  cynene  with  con- 
centrated sulphuric  acid  (sliglitly  fuming)  the  liquid  becomes  dark 
brown,  and,  especially  on  heating,  sulphurous  anhydride  is  fi-eely 
evolved;  the  sulphonic  acid  formed  was  found  to  be  cijmenesiilplionic 
acid,  thus  explaining  the  results  obtained  by  Faust  and  Homeyer. 

Dieynene,  C2nH3o,  is  a  yellowish  oil  of  pale  blue  fluorescence.  It 
distils  between  328 — 333°  ;  vapour-density  =  9-1  and  92  calc.  =  9-4. 

A.  J.  G. 

Action  of  the  Haloid  Acids  on  Wormseed  Oil.  By  C.  Hkll 
and  A.  KrriKR  (Jier.,  17,  1975— 1980).— By  the  action  of  hydrochloric 
acid  gas  at  10 — 12°  on  the  fi-acticm  of  wormseed  oil  distilling  between 
172°  and  173°  (see  preceding  Abstract),  a  mass  of  prismatic  or  tabular 
cry.stals  is  obtained.  Analysis  confirms  the  formula,  CmHi^O.HCl, 
a.ssigned  to  the  compound  by  Volckel  (Ainittlm,  87,  315).  It  melts 
at  30 — 35°  ;  loses  hydrochloric  acid  on  exposuie  to  air,  and  is  de- 
composed into  its  components  by  heating  or  by  treatment  with  water. 
At  high  temperatures,  the  reaction  takes  a  ditt'ei'eiit  course,  cvnene 
dihydrf)chloride  being  formed  with  sej)aration  of  water  ;  the  best 
j'ield  of  the  hydrochloride  is  oljtaiiied  at  40 — 50°. 

Cijnene  (lihi/fJrcirJiloridr,  CioHihCIj,  crystallises  in  colourh-ss  silky 
lancet-shaped  tables,  nielrs  nt  50 — 51°,  is  solui)le  in  alcohol,  elher, 
chloroform,  benzene,  liglit  petroleum,  and  glacial  acetic  acid.  It  is 
stable  in  air,  and  is  not  decom])osed  by  water.     It  has  a  camphor-like 
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odour,  and  volatilises  completely  at  ordinary  temperatui'es.  On  dry 
distillation  it  is  decomposed  into  cynene  and  hydrochloric  acid  ;  it 
also  yields  cynene  on  long  boiling  with  water  or  aqueous  po^^ash.  The 
action  of  hydrochloric  acid  on  woi'mseed  oil  is  therefore  represented 
by  the  equations:  C,„H,80  +  HCl  =  doH.sCl.OH  and  CoH.sCl.OH  + 
HCl  =  CioHigCU  +  H2O.     The  formation  of  the  compound, 

CiuHisCl.OH, 

seems  to  show  the  absence  of  a  CO-group  in  wormseed  oil,  and  this 
is  further  confirmed  by  the  indifference  of  the  oil  towards  hydroxyl- 
amine  ;  it  is  very  probable  that  the  oxygen  is  in  a  state  of  union 
similar  to  that  in  which  it  occurs  in  ethylene  oxide.  A.  J.   Gr. 

Camphor.  By  H.  Gtoldschmidt  and  R.  Zurrer  (Ber.,  17,  2069 — 
2073).— Niigeli  has  shown  (Abstr.,  1883,  728;  this  vol.,  610  and 
1190)  that  camphor  is  converted  by  hydroxylamine  into  camphor- 
oxime,  CmHnNO,  this,  by  the  action  of  acetic  chloride  into  an  anhy- 
dride, CioHislS^,  which,  finally  by  heating  with  alcoholic  potash,  is 
converted  into  isocaniphoroxime.  The  authors  show  that  the  last 
tvvo  compounds  are  respectively  the  nitrile  and  the  amide  of  a  new 
acid,  campholenic  acid.  The  anhydride  (nitrile),  CmHisN,  like  other 
nitriles,  unites  with  hydroxylamine  to  form  a  compound,  CmHigNzO, 
crystallising  in  white  plates  and  melting  at  lOl"".  It  is  soluble  both 
in  acids  and  in  alkalis. 

Campholenic  acid,  C9H15.COOH,  is  prepared  from  the  nitrile, 
C10H15N,  by  long  boiling  with  alcoholic  potash,  &c.  It  is  a  colourless 
oil  of  a  peculiar  odour,  boils  at  254 — 255°,  is  insoluble  in  water,  and 
has  marked  acid  properties.  It  is  isomeric  with  Montgolfier's  cam- 
phic  acid  (Abstr.,  1878,  891).  The  ammonium  salt  is  converted  into 
isocaniphoroxime  by  heating  it  for  some  hours  at  150°.  Isocaniphor- 
oxime is  converted  into  the  nitrile,  C10II15N,  by  distillation  with  phos- 
phoric sulphide. 

In  the  expectation  that  carvoxime  would  behave  like  camphor- 
oxime,  it  was  treated  with  acetic  chloride,  but  was  found  to  yield  not 
an  anhydride  but  an  acet.yl-derivative,  CioHuNOAc,  a  yellow  oil 
decomposing  on  heating.  ,  A.  J.  G. 

Sylvic  and  Pimaric  Acids.  By  C.  Liebermann  (Ber.,  17,  1884 — 
1887). — Silvic  and  pimaric  acids,  when  dissolved  in  acetic  anhydride 
and  treated  with  sulphuric  acid,  give  a  very  similar  colour  reaction 
to  quinovic  acid,  except  that  the  shade  is  bluer  and  rather  more 
evanescent. 

When  treated  with  hydriodic  acid  and  amorphous  phosphorus,  these 
bodies  behave  in  a  manner  similar  to  pyroquinovic  acid.  The  hydro- 
carbon produced  is  a  colourless  thick  liquid,  boiling  between  320° 
and  330°,  but  always  with  slight  decomposition.  In  properties,  it 
resembles  Deville's  colophene  (AtmaJen,  37,  162),  produced  by  the  dry 
distillation  of  colophonium.  The  analytical  results  are  very  close  to 
thcise  required  for  colophene,  but  agree  better  for  the  formula  C20H3). 
The  hydrocarbons  obtained  from  pimaric  and  sylvic  acids  are  identi- 
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cal  in  all  tlu-ir  properties  except  tlicir  rotatory  power.     These  acids 
may,  therefore,  be  considered  to  be  derivatives  of  a  terpene. 

Kraut  has  lately  obtained  a  new  acid  from  a  Siamese  gum-benzoin, 
which  resembles  sylvic  and  pimaric  acids  in  some  respects,  but  differs 
from  them  in  composition  and  nieltiu";  point,  whicli  lies  above  lOU". 
With  hvdriodic  acid,  it  gives  a  terpene  (CiuHio)  which  is  solid  in  the 
cold,  and  boils  above  3G0".  L.  T.  T. 

Juglone.  By  A.  Bernthsen  (Ber.,  17,  1945 — 1047). — Juglone  or 
Nuciii  has  been  studied  by  Reischauer  and  Vogel  (Abstr.,  1878,  233), 
who  assign  to  it  the  formula  Ci&Hi-.Os.  Their  analytical  results,  and 
also  the  author's,  agree  much  better  with  either  CuHyd  or  Ci„Hg0.x, 
and  the  latter  would  appear  to  be  correct,  as  juglone  is  apparently  a 
hydroxyuaphthaquinone.  It  crystallises  in  long  brilliant  clear  red 
needles,  and  melts  at  145 — 147°.  On  distilling  juglone  with  zinc- 
dust,  it  yields  naphthalene  (?)  It  resembles  the  (juinones  in  its  beha- 
viour, being  converted  into  a  substance  of  phenol-like  nature  on 
reduction  with  zinc  and  h^-drochloric  acid,  stannous  chloride,  or  sul- 
phurous acid.  This  substance  is  soluble  in  alkalis,  and  is  then  readily 
reoxidised.  Aniline  reacts  with  juglone  iu  a  manner  similar  to  its 
behaviour  with  ordinary  hydroxynaphthaquinone,  forming  a  red  sub- 
stance soluble  in  alcohol.  Juglone  crystallises  unaltered  from  dilute 
nitric  acid  ;  acid  of  sp.  gr.  115  converts  it  into  a  readily  soluble  acid. 
Reischauer's  analysis  of  the  copper-compound  of  juglone  agrees  better 
with  the  formula  (Cu.HsOajoCu  than  with  CmHioOsCu,  the  formula  he 
assigned  to  it.  A.  J.  G. 

Derivatives  of  Quercetin.  By  C.  Liebermann  (Ber.,  17,  1680 — 
1684). — It  has  been  shown  by  Herzig  (this  vol.,  p.  846)  that  quercetin 
can  be  converted  into  a  hexamethyl-  and  hexethyl-quercetin,  and 
these  further  into  diacetyl-derivatives  ;  he  concluded,  therefore,  that 
quercetin  contains  eight  hydroxyl-groups,  and  assumed  that  the  acetvl- 
derivative  described  by  Liebermann  and  Hamburger  {Ber.,  12,  1178) 
is  an  octacetyl-quercetin,  and  not  a  diacetyl-compound  as  stated  by 
them.  The  author  has  i-epeated  his  previous  experiments,  and  by 
decomposing  the  acetyl-derivative  by  means  of  dilute  sulphuric  acid, 
and  then  weighing  the  recovered  quercetin,  he  obtains  results  agreeing 
with  the  octacetyl-compound,  thus  confirming  Herzig's  experiments. 
The  percentage  of  carbon  and  hydrogen  aLso  agrees  better  with 
octacetyl-  than  with  diacetyl-quercetin.  The  author  has  ahso  re- 
examined the  compounds  previously  described  as  dibromo-quercetin 
and  dibromodiacetyl-quercetin,  and  finds  them  to  be  respectively 
trihroiiio-qiwrrj.tin,  C24Hi3BraOn,  and  trlhromoctacetyl-quercetin^ 

Cj4H5Br,0,I^6.  A.  K.  M. 

An  Alcohol  from  Birdlime.  By  J.  Personxk  (Compt.  rmd.,  98, 
1585 — 15^7).  —  Hirtliinic  is  obtained  by  the  fermentation,  under  special 
conditions,  of  the  inner  bark  of  the  holly,  and  is  a  greenish,  viscous, 
tenacious  substance.  When  dried  at  10U°,  it  loses  26—27  per  cent,  of 
water,  and  if  the  residue  is  tirated  with  chloroform  or  light  petroleum, 
about  23  per  cent,  of  vegetable  and  inorganic  usattwr,  consist  intr  mainly 

vol.   XLVl.  4   c 
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of  calcium  phosphate,  remains  undissolved.  The  solution  is  evaporated 
to  dryness,  and  the  residue  heated  at  120°  for  some  time  to  expel  the 
last  traces  of  the  solvent. 

The  purified  birdlime  thus  obtained  is  an  ethereal  salt  or  a  mix- 
ture of  ethereal  salts  of  an  alcohol  which  seems  to  be  homologous 
with  benzylic  alcohol.  In  order  to  isolate  this  alcohol,  the  birdlime  is 
subjected  to  prolonged  treatment  with  alcoholic  potash.  An  elastic 
substance  resembling  caoutchouc,  and  soluble  in  chloroform,  separates 
out,  and  the  liquid  portion  is  poured  into  a  large  quantity  of  water. 
The  gelatinous  matter  which  separates  is  washed  with  water,  treated 
with  acetic  acid  to  remove  traces  of  alkali,  again  washed  with  water, 
dissolved  in  boiling  alcohol  of  90°,  and  purified  by  filtration  through 
animal  charcoal  and  repented  crystallisation  from  boiling  alcohol. 

The  alcohol  thus  obtained  crystallises  in  slender  silky  needles,  in- 
soluble in  cold  water,  but  soluble  in  all  proportions  in  boiling  light 
petroleum,  alcohol  of  90°,  chloroform,  and  ordinary  ether.  It  is 
almost  insoluble  in  alcohol  of  80°,  but  its  solubility  increases  with  the 
concentration  of  the  alcohol.  It  melts  at  1  75°,  sublimes  at  115°  under 
a  pressure  of  100  mm.,  and  boils  above  350°.  Its  vapours  have  no 
aromatic  odour.  The  new  alcohol,  which  the  author  calls  ilicic  alcohol, 
has  the  composition  C20H44O.  It  yields  an  acetate  melting  at  204 — 
206°,  and  exists  in  the  birdlime  in  combination  with  one  or  several 
acids,  which  seem  to  belong  to  the  fatty  series.  C.  H.  B. 

The  Bitter  Principle  of  Hops.  By  H.  Bungener  {Bied.  Cenfr., 
1884,  431). — The  author  has  succeeded  in  isolating  from  the  lupulin  of 
hops,  a  crystalline  body  which  is  insoluble  in  water,  and  possesses  all 
the  properties  of  the  acid  obtained  by  Lemers.  The  lupulin  is  cleansed 
from  coarser  impurities  by  passing  it  through  a  sieve,  then  digested 
with  light  petroleum  for  24  hours  in  a  stoppered  flask,  the  dark  solution 
filtered  off  by  the  aid  of  suction,  and  distilled  down  until  a  dark  brown 
liquid  remains  in  the  flask ;  on  cooling,  this  solidifies  to  a  crystalline 
cake,  which  after  purification  by  several  recrystallisations  becomes 
an  almost  colourless  masv«.  It  melts  at  92 — 93°.  It  is  easily  soluble 
in  alcohol,  ether,  benzene,  chloroform,  carbon  bisulphide,  and  glacial 
acetic  acid,  less  so  in  cold  petroleum,  and  not  at  all  in  water. 
Analysis  agrees  best  with  the  formula  C25H35O4.  J.  F. 

Artificial  Production  of  Diastase.  By  C.  Schneider  (Bie/l. 
Centr.,  1884,  432). — The  diastase  formed  during  the  changes  which 
take  place  in  albumin  while  the  seed  corn  is  germinating,  has  been 
assio"ned  a  formula  by  some  experimentalists,  the  author  thinks 
incorrectly.  He  doubts  if  the  soluble  ferments  which  we  call  diastase 
have  a  definite  composition,  and  thinks  our  know^ledge  of  the  sub- 
stance meagre,  and  its  artificial  production  a  remote  possibility. 

J.  F. 

Chlorophyll.  By  A.  Mayer  (Bied.  Cenfr.,  1884,  390—394).— 
The  author  names  the  true  chlorophyll  corpuscles  trophoplasts,  and 
the  colourless  trophoplasts  he  names   anaplasts,  which  last  compre- 
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hends  tlie  starch  formers  of  Schiniper,  and  in  order  to  dlstinf»'ni.sli  tlie 
niorpliological  relation  between  tbe  organs,  tlie  colouring  corpuscles 
receive  the  name  of  chromoplasts,  and  the  chlorophyll  tliat  of  auto- 
plasts.  The  anaplasts  are  found  in  those  plant  cells  which  are  in 
darkness,  or  in  relatively  feeble  light  if  the  plant  is  under  the 
influence  of  direct  light;  the  presence  of  colourless  trophojilasts  in 
t.he  epidei-mis  cells  of  plants  growing  in  full  light  loads  to  the  belief 
that  it  is  here  the  transformation  of  the  chlorophyll  cor])uscle  takes 
place,  and  that  it  is  intimately  connected  with  the  amount  of  light 
])resont.  There  are,  however,  some  unaccountable  exceptions :  the 
anaj)lasts  are  found  abundantly  in  the  cells  of  the  unlighteil  portion 
of  the  plant,  both  in  presence  and  absence  of  starch  corpuscles.  The 
coloured  tro|)hoplasts  or  chromoplasts  exist  abundantly  in  the  flower 
leaves,  adding  to  the  attractions  Avliich  lead  to  fertilisation  by  insects. 
In  appearance  they  are  generally  round,  but  often  spindle-shaped. 
There  appear  to  be  only  two  colours,  yellow  and  orange,  all  the  otliers 
being  formed  from  them  by  action  on  the  other  constituents  of  the 
cell.  The  author  declares  the  lipochlor  of  Pringsheim  to  be  non- 
existent, and  tbe  hypochlorin  of  the  same  observer  to  be  identical 
with  chlorojddan,  but  agrees  with  Pringsheim's  view  of  the  structure 
of  the  autoplasts.  Crystalloid  bodies  of  a  long  needle-like  spindle 
form  are  often  found  in  connection  wdth  the  anaplasts.  Schiniper 
considers  these  bodies  as  the  actual  anaplasts,  the  author,  as  being  a 
jjrodiict  of  them  and  starch  corpuscles. 

The  spindle-shaped  substances  which  are  found  in  the  chloroplasts 
ai"e  stages  in  the  transformation  of  the  colour-substance  (xanthophyll). 
The  condition  of  those  bodies  is  changeable,  the  autoplasts  increasing 
by  fissure.  J.  F. 

Chlorophyll.  By  A.  F.  W.  Schimper  (Bled.  Centr.,  1884-,  394— 
•  !'.Mj). — Tlie  author  differs  from  Mayer  in  some  of  his  views  respecting 
chlorophyll,  particularly  as  regards  the  crystalloid  bodies  found  both 
in  the  coloured  and  colourless  corpuscles.  According  to  Meyer  they 
are  a  reserve  of  nitrogenous  matter  obtained  from  the  plastide ; 
kSchimper  declares  them  to  be  that  substance  itself.  J.  F. 

Action  of  Alkaline  Hypochlorites  and  Hypobromites  on 
Pyrroline.  Hy  G.  Ciamicia.x  and  P.  Sii.her  (Pxr.,  17,  1743—1745) 
—  lO  grams  pyiroline  were  added  slowly  with  constant  agitation  to 
1  litre  of  a  .solution  of  .sodium  hypochlorite  containing  50  grams  of 
active  chlorine.  The  solution  was  allowed  to  remain  for  some  hours, 
and  was  then  steam-distilled.  A  mixtui-e  of  unchanged  pyrroline  and 
chlorinated  pyrrolines  passed  over.  The  residual  licjuid  was  acidified 
with  dilute  sulphuric  acid,  and  again  steam-distilled,  when  tetrachloro- 
pyrroline  passed  over.  The  residue  from  this  second  distillation  was 
filtered  from  Re[)arated  carbon,  and  then  extracted  witii  ether.  On 
evaporating  the  etheric  solution,  dichloromaleic  acid  is  left;  this 
yielded  dichloromaleic  anhydri<le  on  distillaticm. 

When  treated  with  potassinm  h\  f)obromite,  ])yrroline  yields  bromi- 
nated  pyrrolines,  together  with  dibromo-uialiiiiiniide.  L.  T.  T. 

■]■  c  -J 
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Synthesis  of  Pyrroline- derivatives.  II.  By  L.  Kxorr  (Ber., 
17,  1635 — 1642). — The  autlior  previously  described  the  formation  of 
phenyl-ft-imidobutiiric  acid,  NPh  '.  CMe.CHo.COOH,  by  the  conden- 
sation of  aniline  with  ethyl  acetoacetate  (this  vol.,  p.  1198),  and  this 
led  him  to  assume  the  probability  of  Duisberg's  ethyl  paramido- 
acetaocetate  (obtained  from  ammonia  and  ethyl  acetaoacetate),  being 
ethyl  li-imiduhufijrate,  NH:  CMe.CHo.COOEt.  To  test  this  he  has 
examined  the  action  of  nitrous  acid  on  the  two  compounds. 

Phenyl-/^-imid()butyric  acid  is  converted  by  nitrous  acid  into  isn- 
nitrosoanilacetune,  NPh '.  CMe.CH  '.  NOH.  This  crystallises  in  splendid 
white  needles,  melting  at  180°  ;  it  dissolves  readily  in  ether  and 
hot  alcohol,  sparingly  in  cold  alcohol,  and  is  insoluble  in  water, 
acids,  and  alkalis  ;  it  is  not  attacked  by  boiling  liyd  och^o.  ic  acid, 
and  is  distinguished  frova  isonitrosoacetone  by  its  i^i  solubility  in 
alkalis.  When  heated  above  its  melting  point,  it  detonat  s.  When 
ethyl  /3-imidobutyrate,  prepared  according  to  Duisberg's  instruc- 
tions, is  submitted  to  the  action  of  nitrous  acid,  ethyl  isonitTOSO-/3- 
imidobutyrate,  NH  '.  CMe.C(NOH).COOEt,  is  obtained,  and  on  reduc- 
ing this  with  zinc-dust  and  acetic  acid  ethyl  (Umethylpyrroh'nedi- 
carboxylate,  CioHnNO^,  is  formed ;  this  melts  at  130°,  is  insoluble  in 
water,  acids,  and  alkalis,  moderately  soluble  in  alcohol  and  ether. 
On  saponification  with  alcoholic  potash,  potassium  ethyl  dimethyl- 
pyrrolinediearboxylate  is  obtained  as  the  chief  product,  together  with 
a  small  quantity  of  potassium  dimethylpyri'olinedioai'boxylate.  If 
the  saponification  be  effected  at  150 — 160^  in  sealed  tubes,  diraethyl- 
pyrroline  is  obtained.  The  monethylic  dimethylpyrrolinedicarhnxylate 
crystallises  in  slender  needles,  melting  above  200°  with  evolution  of 
carbonic  anhydride  ;  it  is  insoluble  in  water,  sparingly  soluble  in  cold, 
moderately  in  hot  alcchol  and  ether ;  the  lead  and  silver  salts  form 
white  amorphous  precipitates.  Dimethyl pyrrolinecarhoxijlic  acid  crys- 
tallises from  water  or  ether  in  dense  lustrous  prisms  ;  it  is  moderately 
soluble  in  water  and  alcohol,  less  so  in  ether;  it  melts  at  197°,  with 
^"iolent  evolution  of  carbonic  anhydride  ;  its  lead  and  silver  salts  are 
crystalline.  Limethylpyrroline,  CeHyN,  after  purification  by  distilla- 
tion in  steam,  forms  a  neai'ly  colourless  oil,  having  an  odour  resem- 
bling that  of  chloroform,  is  almost  insoluble  in  water,  but  readily 
soluble  in  alcohol  and  ether ;  it  combines  with  mercuric  chloride,  and  is 
converted  by  acids  into  a  brownish-red  resin.  It  is  uncei'tain  whether 
it  is  isomeric  or  identical  with  the  dimethylpyrroline  obtained  by 
Weidel  and  Ciamician  from  animal  tar. 

The  author  finds  that  on  reducing  ethyl  isonitrosoacetoacetate  by 
means  of  zinc-dust  and  acetic  acid,  a  compound  is  obtained  melting 
at  134°,  and  strongly  resembling  ethyl  diniethylpyrrolinedicarboxy- 
late.  Its  composition  agrees  with  the  foi-mula  Ci2Hifi05,  but  further 
experiments  are  necessary  to  prove  it  to  be  a  fui'furane-derivative. 

A.  K.  M. 
Pyridme-derivatives.  By  W.  Koenigs  and  R.  GeiCxT  (Ber.,  17, 
1832 — 1838). — In  a  former  communication  (this  vol.,  p.  1195),  the 
authors  described  the  formation  of  a  mixture  of  di-  and  tri-chloro- 
pyridine  by  the  action  of  phosphoric  chloride  at  200°  on  anhydrous 
barium  pyridinedisulphonate.      The  dichloropyridine  is  found  chiefly 
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in  the  aqueous  part  of  the  distillate,  and  is  purified  bj  help  of  its 
mercurioehloride.  DlchloropyruUne,  CoHjXCL,  crystallises  in  silky 
scales  -wbich  melt  at  66 — 67°.  It  is  freely  soluble  in  alcohol,  mode- 
rately so  in  water.  It  has  slightly  basic  properties,  dissolves  readily 
in  hydrochloric  acid,  and  with  mercuric  chloride  forms  a  compound 
■which  cr^tallises  in  long  needles.  It  is  easily  soluble  in  boiling 
alcohol,  and  melts  at  183".     The  platinochloride, 

(C5H3NCl,)2,H,PtCl6  +  2H,0, 

forms  yellow  needles.  The  crystalline  portion  of  the  distillate  from 
the  action  of  phosphoric  chloride  consists  chiefly  of  trlchfnmpijruJine, 
which  melts  at  49 — 50°,  and  crystallises  in  long  flat  needles,  easily 
soluble  in  boiling  alcohol,  almost  insoluble  in  water.  It  has  much 
feebler  basic  properties  than  diehloropyridine,  and  is  almost  insoluble 
in  hydrochloric  acid.  It  foru\s  a  compound  with  mercuric  chloride 
which  melts,  with  decomposition,  at  209'^,  and  is  easily  soluble  in 
boiling  alcohol,  iusoluble  in  water.  When  trichloropyridine  is  boiled 
with  sodium  ethylate,  dichloretlwxijpyridiae,  CsHoNCli.OKt,  is  foniied  ; 
this  is  volatile  in  steam,  and  the  crystals  melt  at  31°.  From  analogy 
to  the  easy  replacement  of  chlorine  by  ethoxyl  in  a-cbloroquino- 
line,  the  authors  are  inclined  to  consider  that  the  third  chlorine-atom 
in  trichloropyridine  occupies  the  a-position.  MonliifdroxydlcMoro- 
pyridine  is  obtained  by  the  saponification  of  the  ethoxy-compound 
with  hydrochloric  acid  at  150°.  It  forms  long  lanceolate  crystals, 
melts  at  17i°,  and  is  easily  soluble  in  boiling  water,  in  alkalis, 
alkaline  carbonates,  and  acids.  It  gives  no  coloi-ation  with  ferric 
chloride,  but  gives  a  precipitate  with  silver  nitrate.  DiJnjdro.vij- 
pyridine,  C5H3N(OH)2,  is  obtained  by  fusing  potassium  pyridiue- 
disulphonate  with  potash.  It  crystallises  from  water  in  long  yellow 
needles,  with  ^H,,0.  The  anhydrous  compound  melts  at  255°,  and  is 
sparingly  soluble  in  alcohol  and  the  other  usual  solvents,  but  dis- 
solves readily  in  acids  and  alkalis.  An  aqueous  solution  gives  an 
intense  brownish-red  coloration  with  ferric  chloride,  whilst  with 
phosphotungstic  acid  it  yields  a  yellow  precipitate  soluble  in  boiling 
water.  With  mercuric  and  cadmium  cblorides,  lead  acetate,  and 
silver  nitrate,  it  forms  white,  sparingly  soluble  compounds.  The 
hydrochloride,  CsHsNOjjHCl,  crystallises  in  yellow  needles,  easily 
soluble  in  alcohol  and  water.  Blackening  and  decomposition  begin 
at  140°,  but  the  mass  only  completely  melts  at  207°.  The  neidraJ 
sulphate  forms  deliquesce/it  plates.  Platinic  and  auric  chlorides 
yield  no  precipitiites.  The  sodium  salt  produces  sparingly  soluble 
precipitates  with  leal,  calcium,  barium,  and  silver  salts;  the  silver 
salt  bliickens  very  quickly.  When  dihydroxvpvridine  is  heated  with 
zinc-dust,  a  strong  odour  of  pyridine  is  produced,  but  it  is  scarcely 
acted  on  by  sodium-jimalgam,  oi-  by  tin  and  hydrochloric  acid 

The  mother- liquors  from  the  preparation  of  barium  pyridinodisul- 
phoriate  were  converted  into  the  potassium  salt,  and  this  salt,  when 
fused  with  potash,  yielded  (3-hydn)xyi»yri(line,  C5lIiN'.(J)H,  lately 
described  by  O.  Fischer  and  E,  llenouf  (this  vol.,  p.  1(J5U).  This 
shows  that  the  product  of  the  action  of  boiling  strong  sulphuric  acid 
ou   pipuridiiie   contains  /:{-pyridinemonosuipiionate,   but   its   presence 
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is  probably  due  to  the  action  of  sulphuric  acid  on  pyridine,  small 
quantities  of  which  are  produced  by  the  oxidation  of  some  of  the 
piperidine  by  the  sulphuric  acid  at  the  high  temperature  of  the 
reaction,  and  not  by  the  direct  action  of  the  acid  on  piperidine. 

The  fusion  of  the  sulphonates  should  be  carried  out  with  potash, 
as  more  bye-products  are  produced  when  soda  is  used,  and  the  yield 
is  not  so  good.  L.  T.  T. 

Derivatives  of  Hydroxypyridine  from  Pyridinesulphonic 
Acid.  By  O.  Fischer  and  E.  Rexouf  (Ber.,  17,  1896— 189L)).— In  a 
previous  communication  (this  vol.,  p.  1050),  the  authors  described  the 
above  /3-hydroxypyridine.  The  melting  point  of  the  pure  body  is 
124"5°.  The  jAatinochloride  yields  yellow  needles  easily  soluble  in 
water  and  alcohol;  the  o.valate  soft  yellowish  needles  melting  at  175", 
and  easily  soluble  in  water,  sparingly  in  absolute  alcohol  :  the  pi  crate 
yellow  needles,  sparingly  soluble  in  alcohol;  the  metJtioclide yellowish- 
white  needles,  easily  soluble  in  water  and  alcohol,  insoluble  in  ether ; 
the  7nethocJiloride  colourless  needles,  which  yield  a  platinochloride 
crystallising  in  orange-coloured  needles.  fi-Ethoxypyridine,  prepared 
by  the  action  of  ethyl  bromide  on  the  potassium-compound  of 
hydroxypyridine,  is  a  colourless  oil,  which  is  volatile  in  steam.  It 
yields  a  platinochloride  crystallising  in  prisms  of  melting  point  192°. 
Aceto.rypyridine,  C5H5N.OAC,  is  obtained  by  boiling  the  hydroxy- 
compound  with  acetic  anhydride.  It  is  an  almost  colourless  oil, 
boiling  at  2l0°  (uncorr.),  and  has  a  pleasant  odonr.  It  is  easily 
soluble  in  acids  and  water,  and  the  aqueous  solution  has  a  neutral 
reaction.  The  hydrocldorlde  and  platinochloride  are  both  easily  soluble 
in  water  and  alcohol,  the  oxalate  rather  less  so.  Dibromoxy pyridine 
is  obtained  by  treating  the  hydroxy-compound  with  bromine-water. 
It  forms  soft  colourless  needles,  easily  soluble  in  water  and  alcohol, 
sparingly  so  in  benzene.  An  aqueous  solution  gives  a  violet  colour 
with  ferric  chloride.  The  hydrobromide,  hydrochloride,  oxalate,  and 
picrate,  are  sparingly  soluble  ;  the  sulphate  and  platinocldoride  easily 
soluble.  Tin  and  hydrochloric  acid  act  very  slowly  on  /:J-hydroxy- 
pyridine,  ammonia,  and  probably  pyridine  being  fornaed;  but  the 
latter  in  such  small  quantity  that  the  authors  have  not  yet  been  able 
to  conclusively  prove  its  presence.  L.  T.  T. 

Derivatives  of  Orthhydroxyquinoline.  By  0.  Fischer  and 
E.  Renouf  {Ber.,  17,  1642— 1646).— The  azo-compound,  C15HUN3SO4, 
obtained  from  diazobenzenesul phonic  acid  and  orthhydroxyquinoline 
is  an  orange  dye  forming  magnificent  crystalline  alkali  salts.  On 
reducing  the  azo-compound  with  stannous  chloride,  and  subsequently 
decomposing  the  yellow  tin  compound  with  sulphuretted  hydrogen, 
amidohydroxyquinoline  hydrochloride  is  formed,  from  which  the  base 
may  be  obtained  by  adding  soda  and  extracting  with  ether.  Amido>- 
hydroxyquinoliue  is  somewhat  unstable,  but  yields  stable  salts  ;  the 
sulphate,  C9HgN^O,HoS04,  forms  sparingly  soluble  silky  needles;  the 
hydrochloride,  Cg}iiJSioO,2}lC\,  is  very  readily  soluble.  Quinoline- 
quinone,  CgHjNOz,  is  prepared  by  oxidising  amidohydroxyquinoline 
sulphate  with  chromic  mixture,  and  when  purified  by  crystallisation 
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from  benzene  or  alcohol  forms  soft  flat  needles  having  a  peculiar 
L,'reen  lustre.  It  decomposes  at  110 — 12U°.  Its  basic  properties  are 
but  feeble,  its  salts  being  decomposed  by  water.  Quinolinequinoue  is 
decomposed  by  soda,  baryta-water,  sodium  carbonate  solution,  and 
even  by  barium  carbonate.  The  anilide  of  quinolinequianne,  CiiHiyNoO-, 
is  prepared  by  boiliug  an  alcoholic  solution  of  the  quinoue  with  an 
excess  of  aniline.  It  is  very  similar  to  the  corresponding  naphtha- 
qainone  derivative  obtained  by  Zincke  {Ber.,  12,  104-4)  ;  it  crystallises 
in  small  copper-coloured  scales  with  gi-een  lustre,  dyes  deep  copper- 
red,  and  yields  violet  solutions  with  cold  dilute  mineral  acids  ;  it 
suems  to  melt  a  little  above  190°.  Qiiinoliiteqiunol  is  prepared  by  the 
action  of  sulphurous  acid  on  an  alcoholic  solution  of  the  quinone.  It 
is  moderately  soluble  in  water,  and  crystallises  from  benzene  in  slender 
needles ;  it  yields  stable  salts,  the  sulphate  crystallising  in  soft  orange- 
yellow  needles,  sparingly  soluble  in  water,  and  decomposing  when 
heated  to  about  220°;  the  hi/drochluride  forms  more  readily  soluble 
orange-coloured  needles.  Ferric  chloride  converts  quiuoliuequiuol 
into  the  quinone  even  in  the  cold. 

With  regard  to  the  constitution  of  the  above  compounds,  it  is 
:issumed  from  their  analogy  with  the  corresponding  naphthol  deriva- 
tives, that  the  side  groups  occupy  similar  positions,  so  that  in  amido- 
liydroxyquinoline  the  amido-  and  hydroxy-groups  occupy  the  para- 
position  in  the  benzene  nucleus.  That  the  substitution  occurs  only 
iu  the  benzene  nucleus  is  proved  by  the  oxidation  of  amidohydroxy- 
(juinoline  to  pyridinedicaiboxylic  acid. 

Parahydroxyquiuoline  and  metahydroxyquinoline  also  yield  orange- 
coloured  azo-dyes,  and  it  is  intended  to  prepare  from  these  the 
derivatives  corresponding  with  the  above.  A.  K.  M. 

Diquinoline  from  Benzidine.  By  W.  Roser  (Ber.,  17, 
^817— 182U). — Employing  Skraup"s  method  (Abstr.,  188.S,  85  and  92), 
the  author  heated  a  mixture  of  nitrobenzene  and  benzidine  with 
glycerol  and  sulphuric  acid.  Dinitrodiphenyl  may  be  used  in  place 
uf  nitrobenzene,  and  hydrazobenzene  in  place  of  benzidine. 

Diquinuline,  CigHuNj,  thus  prepared,  crystallises  in  small  yellow 
plates  which  melt  at  178°,  and  is  easily  soluble  iu  boiling  water  and  in 
l>enzene  ;  sparingly  in  alcohol  and  ether.  The  sulphate  crystallises  in 
bhort  needles;  the  Iti/drvchloride  in  concentrically  grouped  needles; 
the  chrumate  and  platinochluride  both  form  sparingly  soluble  yellow 
crystalline  powders.  Fuming  nitric  acid  yields  the  sparingly  soluble 
nitrate,  but  has  no  further  action  on  the  base  even  when  heated  with 
ir.  When  bromine-water  is  added  to  a  solution  of  the  hydrocldoride  a 
t'-trabroniu-addition  product,  CisHiiNdiri,  is  formed,  which  on  being 
Itoiled  with  water  gives  up  bromine  and  regenerates  diquinoline.  A 
Induction  product  of  di(juinoline,  obtained  by  boiling  with  tin  and 
hydrochloric  acid,  ccjuld  not  be  obtained  in  a  crystalline  form.  A 
iltsulphnuic  acid,  C,bH,„N2(S(>,H).^,  is  formed  when  the  base  is  heated 
with  fuminjr  sulphuric  acid  at  190°.  It  is  insoluble  in  water  and 
alcohol,  but  dissolves  in  ammonia  to  form  a  characteristic  mninauium 
liuU,  which  crystallises  in  glittering,  white,  sparingly  soluble  needles. 

'Hhe  p'-tassiuin  and  sodium  salts  are  both  vei-y  sparingly  soluble,  the 
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latter  crystallising  with  5  mols.  H2O.  The  magueaium  salt  is  precipi- 
tated in  rhe  form  of  small  needles  when  a  mixture  of  solutions  of  the 
ammonium  salt  and  of  magnesium  sulphate  is  heated.  When  fused 
with  caustic  potash,  the  disulphonic  acid  yields  a  very  unstable 
dihi/droxydiquinoline,  which  forms  a  red  colouring  matter  with  diazo- 
compounds.  Diquinoline  unites  readily  with  the  haloid  salts  of  the 
alcohol  radicles,  forming  easily  crystallisable  additive  products.  The 
dimethindide,  Ci!,Hi2N2(MeI)2,  forms  small  yellow  crystals  which  are 
easily  soluble  in  water,  sparingly  so  in  alcohol,  and  melt  with 
decomposition  at  300° ;  the  diethiodide  forms  yellow  needles  soluble  in 
water  and  melting  with  decomposition  at  270°  ;  on  oxidation  with. 
potassium  permanganate  it  yields  a  red  substance  of  acid  properties, 
which  is  now  under  investigation.  Weidel's  isomeric  a-diquinoline 
(Abstr.,  1882,  69)  forms  only  additive  products  with  1  mol.  methyl 
iodide,  &c.  The  metallic  salts  of  a-diquinoline  are  very  unstable  and 
are  decomposed  even  by  water ;  those  of  the  present  compound,  on 
the  other  hand,  are  quite  stable,  so  that,  although  resembling  one 
another  in  many  points  (melting  point,  sulphonic  acids,  crystalline 
form,  &c.).  these  two  compounds  are  certainly  not  identical. 

From  the  method  of  formation,  the  conjugation  of  the  two  quinoline 
jiuclei  in  this  compound  must  take  place  between  the  benzene-rings, 
whereas  in  Weidel's  diquinoline  it  is  probable  (trom  analog)^  with  the 
formation  of  dipyridine  by  the  action  of  sodium  on  pyridine),  that 
the  conjugation  takes  place  between  the  pyridine- rings. 

L.  T.  T. 

Formation  of  Diquinoline  by  Aid  of  Heat.  By  J.  Zimmermann 
and  A.  Muller  {Her.,  17,  19(35 — 1966). — By  passing  the  vapour  of 
quinoline  through  iron  tubes  heated  to  a  dull  red  heat,  the  authors 
obtained  a  diquinoline,  C1SH12N2,  identical  with  the  base  described  by 
Japp  and  Graham  (Trans.,  1881,  174)  as  diquinolyline.       A.  J.  Gr. 

Peculiar  Method  of  Formation  of  Diquinoline.  By  0.  Fischer 
and  H.  V.  Loo  (Ber.,  17,  1899 — 1902). — Orthoquinolinesulphonic  acid 
when  subjected  to  dry  distillation  yields  ^-diquinoline,  identical  with 
that  described  by  Japp  and  Graham  (Trans.,  1881,  174),  and  by 
Weidel  (Monafsh.,  2,  601).  The  yield  was  10  per  cent,  of  the 
sulphonic  acid  employed.  It  sublimes  in  beautiful  ii-idescent  scales,  and 
forms  a  characteristic  sulphate,  Cii,Hi2N2,H2S04.  The  hydrochloride 
forms  hard  stellate  clusters  of  needles ;  the  picrate  yellow  needles 
sparingly  soluble  in  benzene. 

Anaquinolinecarhoxylic,  acid,  CioHtNO;,  is  obtained  by  the  oxidation 
of  (S-diquinoline  with  chromic  acid.  It  crystallises  in  tufts  of  pale 
yellow  needles  ;  melts  at  255 — 257°,  and  decomposes  into  quinoline  and 
carbonic  anhydride  at  a  few  degrees  higher.  The  platinochloride  has 
the  formula  (CioH7N02)2-H2PtCl6.  The  alTcali  salts  are  easily  soluble, 
the  copper,  lead,  and  cadmium  salts  are  amorphous,  the  calcium  salt 
yields  silky  needles.  This  acid  is  therefore  different  from  all  the  six 
quinolinecarboxylic  acids  at  present  known. 

The  same  diquinoline  is  also  obtained,  but  in  much  smaller  pro- 
portion, by  the  dry  distillation  of  meta-  and  para-quinolinesulphonic 
acids.  L.  T.  T. 
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Formation  of  Quinaldine.  By  G.  Schultz  (Ber.,  17,  1965). — 
The  author  considers  Dobuer  and  Miller  to  be  in  error  in  supposing 
the  solid  bases  obtained  by  them  (Ber.,  17,  1698)  as  bye-products  in 
tlieir  method  of  preparing  quinaldine,  to  be  intermediate  products  in 
the  formation  of  (juinaldiiie,  inasmuch  as  that  they  are  not  converted 
into  qiiinaldiue  by  boiling  with  hydrochloric  acids.  A.  J.   G. 

Quinaldine  Bases.  By  0.  Doebner  and  W.  v.  Mhj^ek  (Her.,  17, 
1698  — 171-). —  In  a  previous  paper  (this  vol.,  p.  18o),  the  authors 
mentioned  the  formation  of  secondary  products  in  the  preparation  of 
quinaldine;  these  are  principally  etliylaniline,  boiling  at  2u5°,  and 
tetrahydroquinaldine,  boiling  at  246 — 248°.  If  aniline,  paraldehyde 
and  hydrochloric  acid  are  allowed  to  react  in  the  cold,  very  little 
quinaldine  is  produced,  a  mixture  of  amorphous  bases  being  obtained 
which  yields  quinaldine  when  heated.  The  same  product  is  obtained 
on  warming  an  aqueous  solution  of  aniline,  paraldehyde,  and  hydro- 
chloric acid. 

Nitro-derivatives  of  quinaldine  are  prepared  by  dissolving  quin- 
aldine (lOU  grams)  in  the  equivalent  quantity  of  nitric  acid,  and 
adding  the  solution  to  a  mixture  of  sulphuric  (600  grams)  and  fuming 
nitric  acids  (600  grams).  The  product  contains  ortho-  and  meta- 
nitroquinaldine.  OrthunitrnquinaJdine,  CmHgM.NOo,  crystallises  from 
dilute  alcohol  in  long  needles,  melting  at  137°  ;  it  dissolves  readily  in 
alcohol,  ether,  and  benzene,  sparinoly  in  cold  but  more  readily  in  hot 
water.  The  hydrorhloride,  CinHi,N202,HCl,  crystallises  in  large  vitreous 
prisms  which  are  decomposed  by  water  with  separation  of  the  base; 
the  platinfjcliloride,  (CioUnNoOo)3,HoPtCl6,  crystallises  from  hot  con- 
centrated hydrochloric  acid  in  small  needles.  OrtUamidoquinaldinp, 
C10H10N2,  melts  at  56^,  is  sparingly  .soluble  in  water,  very  readily  in 
alcohol,  ether,  and  hot  light  petroleum,  and  crystallises  from  the  latter 
in  long  prisms;  the  hi/drochloride,  CioHi„N,,HCl,  crystallises  from, 
alcohol  in  golden-yellow  needles ;  the  platinochloride  is  obtained  as  a 
yellow  precipitate,  which  is  decomposed  on  standing,  more  rapidly  on 
warming.  Metatiitroquinaldine,  C10HHN2O2,  is  much  more  readily 
soluble  in  dilute  alcohol  than  the  ortho-derivative,  and  crvslallises  in 
long  slender  needles  melting  at  82°;  it  is  sparingly  soluble  in  water, 
readily  in  ether  and  in  acids.  The  hydrochhuidc,  Ci„H«X20n,HCl, 
crystalli.ses  in  prisms,  and  dissolves  readily  in  water  without  decom- 
position ;  the  platinochloride,  (CiuHHN,i02)2,H2l'tClr,,  ci-ystallises  in 
nodules  or  in  needles.  ifrfamidoqninaldine,  Ci„HhN.NHo,  is  readily 
soluble  in  hot  water,  alcohol,  and  benzene,  sparingly  in  ether,  more 
readily  in  light  petroleum;  the  dry  base  has  a  greenish  lustre,  the 
ethereal  solution  a  bluish-green  fluorescence.  It  crystallises  from 
water  with  1  mol.  H^O,  which  it  loses  at  100°,  and  when  anhydrous 
it  melts  at  104— 105°.  The  hydrochloride,  C,oH,oN.,HCl,  ci-ystal- 
lises  from  alcohol  in  red  curved  needles,  soluble  in  water  with 
yellowish-red  coloration. 

By  the  action  of  fuming  sulphuric  acid  on  quinaldine,  three  sulph- 
onio  acids  are  produced,  all  of  which  probably  contain  the  sulphonic 
group  in  the  benzene  nucleus.  The  chief  product  is  named  by  the 
authors   fi-quinaldiiiesulphonic    acid,    CioHhN-SOjU  ;    it    is    sparingly 
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soluble  in  cold,  more  readily  in  hot  water,  and  crystallises  in  mono- 
clinic  prisms.  The  barium  and  silver  salts  are  sparingly  soluble,  the 
sodium  and  potassium  salts  readily  soluble.  The  other  two  acids  are 
ortho-  and  para-quinaldinesulphonic  acids.  The  ortlio-  acid  is  more 
readily  soluble  in  cold  water  than  tlie  y3-acid,  and  is  readily  soluble  in 
hot  water ;  it  crystallises  in  long,  flat,  triclinic  prisms.  When  fused 
with  potash,  it  yields  orthhydroxyquinaldine,  melting  at  74°.  Para- 
(pdnaldinesulplionic  acid  is  distinguished  from  its  isomerides  by  its 
greater  solubility  in  water.  It  is  much  more  advantageously  prepared 
by  heating  sulphanilic  acid  (100  grams),  with  paraldehyde  (80  grams), 
and  hydrochloric  acid  (100  grams).  It  forms  small  raonoclinic 
crystals,  and  yields  parahydroxyquinaldine,  melting  at  213°,  on  fusion 
with  potash. 

Ortlioliydroxyquinaldine,  0H.CgH3<^PtJ  •  prr^,  may  also  be  obtained 

by  heating  orthamidophenol  hydrochloride  (200  grams)  with  par- 
aldehyde (200  grams)  and  crude  concentrated  hydrochloric  acid  (150 
grams)  ;  the  product  is  diluted  with  water,  filtered,  saturated  with 
sodium  carbonate,  and  steam-distilled.  It  crystallises  from  dilute 
alcohol  in  colourless  prisms,  melts  at  74!°,  and  boils  at  206 — 267° ;  it  is 
sparingly  soluble  in  water,  readily  in  benzene,  ether,  and  hot  alcohol. 
It  forms  salts  with  bases  and  with  acids,  but  is  insoluble  in  alkaline 
carbonates ;  the  hydrochloride,  nitrate,  and  sulphate  are  readily 
soluble;  the  plat  inochloride,  (CioIl9NO)2,H2PtCl6  +  2H-.0,  crystallises 
in  clusters  of  yellow  needles,  sparingly  soluble  iu  cold  water. 

Tetrahydrorth(dtydni,i'i/qui)mldine,  CmHnN.OH,  obtained  by  the 
action  of  tin  and  hydrochloric  acid  on  hydroxyquinaldine,  is  a  liquid 
boiling  at  278 — 282°.  Benzoic  and  acetic  chlorides  react  energetically 
with  oi'tbohydroxyquinaldine,  yielding  benzoic  and  acetic  derivatives. 
The  methyl-derivative,  CmHsN.OMe,  may  be  obtained  from  methyl 
iodide  and  hydroxyquinaldine,  but  more  advantageously  by  heating 
a  mixture  of  orthanisidine  (2  parts),  hydrochloric  a^id  (4  parts), 
and  paraldehyde  (3  parts).  It  melts  at  125°,  boils  at  282°,  is 
sparingly  soluble  in  water,  readily  in  alcohol,  ether,  and  hot  benzene. 
The  hydrochloride,  sulphate,  and  nitrate  are  readily  soluble ;  the 
chroraate  crystallises  in  long  orange-red  needles,  sparingly  soluble  in 
cold  water;  the  platitwchloride,  (CuiIuNO)2,H3PtCl6,  forms  sparingly 
soluble  yellow  needles.  Tetrahydrorthomethoxyquinaldine,  CmHioN.OMe, 
boils  at  270°,  is  sparingly  soluble  in  water,  readily  in  alcohol  and 
ether  ;  its  salts  give  a  magenta  coloration  with  ferric  chloride;  a  nitroso- 
derivative  can  be  obtained.  The  hydrochloride,  CioIIioN.OMe,HCl,  is 
readily  soluble  in  water,  and  sublimes  at  about  150°  iu  stellate  crystals. 
On  heating  the  hydro-base  with  methyl  iodide  at  100°,  the  tertiary 
base,  CioHuMeN.OMe,  is  produced ;  this  boils  at  260 — 262°,  yields  a 
soluble  hydrochloride,  and  furnishes  a  green  dye  when  heated  with  benzo- 
trichloride  and  zinc  chloride.  The platiiiochloride,{Cio}lnl:^0)i,}i2PtGle., 
forms  stellate  clusters  of  yellow  needles. 

Paruliydroxyquimtldine  may  be  obtained,  in  the  same  way  as  the 
isomeric  ortho-compound,  from  paraquinaldinesulphonic  acid,  and 
from  paramidophenol,  aldehyde,  and  hydrochloric  acid.  It  is  not 
volatile  in  steam,  but  may  be  distilled  with  very  slight  decompositioiL; 
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it  forms  spear-shaped  crystals,  melts  at  213°,  dissolves  very  sparingly 
in  cold  water,  readily  in  alcohol  and  ether,  and  is  also  solulDle  in  acids 
and  alkalis.  The  plafhwMoride,  (C,„H,N0)2,H,PtClr,  +  2U,(),  forms 
stellate  clusters  of  yellow  needles.  li-Hyilroxi/quinaldiue,  CmH^N.OH, 
obtained  from  /:J-quinaldin"siilphonic  acid,  crystallises  in  colourless 
silvery  seales,  softens  at  about  220°,  melts  at  2o2 — 234?°,  and  can  be 
distilled  with  sliglit  decomjjosition  ;  it  is  almost  insoluble  in  boiling 
water,  sparingly  in  cold  but  more  readily  in  hot  nlcoliol,  readily 
in  ether.  Tlie  sulphate  and  hijdrocJdoride,  C,„H,,NtJ,IlCl  +  2H26, 
crystallises  in  long  lemon-yellow  needles,  sparingly  soluble  in  cold 
water;  the  phifiuocJilorlde,  (C,nH9NO),,H,PtCl6  +  2H.,0,  also  forms 
yellow  needles.  /i-Hydroxyquinaldine  is  soluble  in  dilute  alkalis,  but 
insoluble  in  alkaline  carbonates  ;  it  is  distinct  from  the  '/-compound 
obtained  by  Knorr  (this  vol.,  p.  335),  ami  jirobably  contains  the 
hydroxyl-group  in  the  meta-position. 

TriinethijlqninaJdi.ne,  CioHeNMc;,,  prepared  from  crystallised  cum- 
idine  (Ab.str.,  1883,  324),  paraldehyde  and  hydrochloric  acid,  is  an  oil 
boiling  at  297 — 300°,  and  solidifying  at  20°  ;  it  is  insoluble  in  water, 
readil}'  soluble  in  alcohol  and  ether.  The  chramate,  {Ci3H,5N),.,HjCr207, 
crystallises    in     long    golden-yellow    needles.       ix-Naphthaqui}ialdine, 

Cii)H6<^pu  -pLT^,  is  prepared   by  heating  x-naphthylamine  (1  part), 

with  paraldeliyde  (1  part),  and  hydrochloric  acid  (2  parts),  at 
100—110°.  It  is  a  heavy  liquid,  boiling  above  300"";  tlie  hydro- 
chloride, nitrate,  and  sulphate  are  readily  soluble  in  water,  and  in 
very  dilute  solution  exhibit  blue  fluorescence.  The  platlnochlorlde, 
(Ci4HnN)o,H2PtCl6  +  2H.0,  crystallises  in  concentrically  grouped 
needles ;  the  chromate,  (CuHiiN)2,H2Cr207,  forms  yellow  crystals. 
fi-Naphfhnquina Idine  forms  large  colourless  needles,  melts  at  82°,  and 
boils  above  300°  ;  it  dissolves  sparingly  in  water,  readily  in  alcohol 
and  ether.  The  plafinnrhloride,  (CiiH,,N)2,H2PtCl6  +  2H2O,  and  the 
chromate,  (CuHnXj2,U2Cr207,  both  form  yellow  sparingly  soluble 
needles.  A.  K.  M. 

Homologues  of  Quinaldine.  By  O.  Dokbner  and  W.  v.  Miller 
{Her.,  17,  1712 — I721j. — The  method  previously  given  for  the  pre- 
paration of  quinaldine  (this  vol.,  p.  183)  may  be  employed  for  the  pro- 
duction of  its  homologues,  provided  the  aldehydes  used  contain  primary 
alcohol  radicals,  that  is,  CtLR.CHO.  From  propaldehyde,  aniline, 
and  hydrochloric  acid,  a  base,  C12H13X,  is  obtained  which  melts  at  50' , 
boils  at  208 — 200°  (bar.  :=  711  mm.),  and  has  the  characteristic  odour 
oi  (juinaldiiie;  it  is  sparingly  solul)le  in  water,  readily  in  alcohol, 
benzene,  and  ether,  and  crystalli.ses  from  the  last  solvent  in  large  well- 
formed  monoclinic  j)risms.  The  sulphate  and  hydrochloride  crystallise 
from  alcohol  in  small  prisms  extremely  soluble  in  watei-.  The  platino- 
fhloride,  (Ci2HiiN)2,H;PtClr„  crystallises  in  bright-yellow  needles,  the 
picrafp,  CijIlnNiCclljNiO;,  in  yellow  crystals,  and  the  chromate, 
(  C|jHiiN)2,H2Cr2(J7,  in  small  yellowish-brown  prisms.  The  Jiiethiodide, 
CitHisNjMel,  forms  lemon-yellow  needles  very  readily  soluble  in  hot 
water  or  hot  alcohol,  but  insoluble  in  ether;  it  melts  at  100°  witli 
partial  decompr)sition.     On    o.xiilising  the  base  CuH^N  with  chromic 
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acid  dissolved  in  sulphuric  acid,  an  acid,  CuH9N^02,  is  formed  melting 
at  140^  and  yielding  a  sparingly  soluble  copper  salt,  (CnH^N02)2Cu. 
When  heated  with  soda-lime,  this  acid  furnishes  a  methylquinoline 
boiling  at  about  250"  (2'.e.,  higher  than  quinaldine)  and  the  platino- 
chloride  of  which  crystallises  in  orange-yellow  needles  of  the  composi- 
tion (OioH9N)o,H2PtCl6  +  2H2O.    This  is  no  doubt /3-methylquiuoline, 

C6H4<^pTT  •'  r^-KT  ^,  and  therefore  the  acid  must  be  regarded  as  a 

methylquinolinecarboxylic  acid,  and  the  base  C12H13N  as  an  ethylmethyl- 
qitinoline.  The  formation  of  the  latter  from  propaldehyde  being 
analogous  to  that  of  quinaldine  from  acetaldehyde,  it  is  extremely 
probable  that  an  intermediate  product,  ethylmethylacroleir, 
CHEt  !  CMe.COH,  is  first  formed,  and  then  unites  with  aniline  to 

form  tx.-etlujl-13-metJnjlquinoline,  Cil3.i<^p-^  .'  ^-.f'^.  The  constitu- 
tion   of    the    acid    C11H9NO2  must  then  be   C6Hi<^ PH     TAT  — --^' 

The  reduction  of  ethylmethylquinoline  takes  place  less  readily  than  is 
the  case  with  quinaldine ;  the  hydrogenated  base,  CnHnN,  obtained  is 
a  colourless  liquid  of  agreeable  odour,  boiling  at  260 — 262°  ;  it  gives 
a  red  coloration  with  ferric  chloride,  and  combines  with  nitrous  acid 
to  a  yellowish-red  nitroso-compound.  The  platinochloride  is  a  bright 
yellow  crystalline  precipitate  ;  the  hydrochloride  is  sparingly  soluble 
(distinction  from  ethylmethylquinoline),  and  crystallises  in  tufts  of 
needles.  Propyl anilinp,  NHPhPr,  and  the  above  hydrobase  are  ob- 
tained as  secondary  products  in  the  preparation  of  ethylmethylquino- 
line. Propylaniline  boils  at  214 — 216°,  and  yields  a  crystalline 
nitroso-derivative,  the  platinochloride  of  which  crystallises  in  long 
concentric  prisms.  Prnpyletliylquinoliue,  CuHnX,  obtained  from 
normal  butaldehyde,  aniline,  and  hydrochloric  acid,  boils  at  290° 
and  yields  a  crystalline  picrate.  Butylpropylquinoline,  C16H21N,  pre- 
pared from  isovaleraldehyde,  CHMe.CHa.CHO,  and  aniline,  forms  a 
bright  yellow  oil,  boils  at  293 — 294°.  and  yields  crystalline  salts  ;  the 
nitrate  is  almost  insoluble  in  cold  water,  the  hydrochloride  and  siclph- 
ate  are  readily  soluble;  the  platinochloride,  (CisHoiNyj.HoPtCle,  forms 
sparingly  soluble  yellow  prisms,  and  the  picrate,  Ci6H2iN,C6H3N307, 
large  yellow  plates.  Hexijlamylquinoline,  CaiHjgN,  obtained  from 
oenanthaldehyde  and  aniline,  is  a  colourless  oil  boiling  between  320° 
and  360°.  It  is  not  dissolved  by  concentrated  hydrochloric  acid,  but 
is  soluble  in  concentrated  sulphuric  and  nitric  acids,  the  addition  of 
water,  however,  reprecipitates  it  from  these  solutions.  The  sulphate 
separates  from  its  alcoholic  solution  in  needles  or  wart-like  crystals; 
the  picrate,  C2oH,>9'N',CfiH..(N03),.OH,  crystallises  in  yellow  needles, 
sparinglv  soluble  in  water  and  cold  alcohol;  the  platinochloride, 
(C2nHo9X)2,H2PtCl(;,  fomis  lai^gc  yellow  plates.  The  hydrogenated  base, 
C2oH?,3N,  is  obtained  as  a  secondary  product ;  it  yields  no  crystalline 
picrate  and  no  platinochloride. 

The  resemblance   which  the  above  bases    show   in   their  chemical 
behaviour  indicates  that  they  have  a  similar  constitution,  their  general 

formula  being  accordingly  CeHi*^^ CH     CK—^'      ^    table    is    ap- 


1 
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ponded  shnwincr  tlie  formula?  1,  of  the  aldehydes  experimented  on ; 
2,  of  the  hypothotieal  intormedi:ite  alkylacrolehis ;  and  3,  of  the 
quinaldine-bases  formed  from  them.  A.  K.  M. 


W   L.    KXORR 


Constitution  of  Quinizine-derivatives  (III).    B\ 
(Ber.,  17,    -2032 — 20-49).— The    author    applies    the    term    quinizme- 
derivatives  to  a  new  class  of  compound.s  derived  from  a  hypothetical 

NH 

CH     N 

base,  quinizine,  of  the  formula       ^V      Jt       V^     '  °^  which   the   first 

HC      C       CH2 

CH  CHo 
representative    methyloxyquinizine     formed    by   condensation    from 
plienylhydrazine  and  ethyl  aeetoacetate,  has  been  already  described  (this 

NH 

/I 

N      I 

vol.,  pp.  302,  1153)  ;  the  formula    ["^^l^^l  ^^^^  then  assigned  to  it  is 

I     i     J  CH. 
CO 
further  confirmed  by  the  following  considerations.     The  formation  of 
this  body  occurs  in  two  .stages.      The   intei-mediate  compound,  ethyl 
phenylhydnizineacetoacetate,  formed  in   tlie  cold  with  elimination  of 
water,  must  be  represented  by  either  one  of  the  forniula? 

<^-^|'>CMe.CH,.COOEt ;     NHPh.N  :  CMe.CH,.COOEt. 

The  dimethyloxyquinizine  formed  by  replacing  the  hydrogen-atom 
attached  to  nitrogen  by  methyl  does  not  jield  methylaniline  when 
decompo.sed  either  by  heating  with  hydrochloric  acid  at  200°  or  by 
distillation  with  zinc-dust.  Secondary  hydrazines  do  not  yield  the 
corresponding  alkyl  quinizines  by  condensation  with  ethyl  acetoaoe- 
tate.  These  fiicts  render  the  .second  formula  improbable.  In  the 
second  stage  of  the  reaction,  at  100°,  ethyl  phenylhvdrazinacetoacetate 
suffers  fuither  condensation  with  elimination  of  nicohol  ;  without 
doubt,  here  the  ethoxy-group  combines  with  a  hydrogen-atom  from 
the  benzene-ring,  and  not  with  one  from  the  neighbouring  methylene- 
group,  it  being  found  in  methyloxyquinoline  that  the  latter  must 
remain  intact,  as  the  isonitrosomethyI()xy(|uinoline  obtained  by  the 
action  of  nitrons  acid  on  the  base  is  identical  with  that  olitained  by 
direct  conden.sation  from  phcnylhydrazine  and  ethyl  isonitrosoaceto- 
acetate.  Ihe  chemical  behaviour  of  metliyloxy(|uinoline  is  in  com- 
plete acconlance  with  this  formula.  It  is  at  once  acid  and  base,  the 
acid  pro])eities  dissippearing  on  sul)stitutio!i  of  alcohol  radicles  for  the 
hydrogen  of  the  imido-group.  'i'hn  niethylene-gi-oup  is  no  longer 
lapablu  of    having  its  hydrogen  rei)laced   by   metals,  but    otherwise 


1378  ABSTRACTS   OF   CHEMICAL  PAPERS. 

shows  the  greatest  resemblance  in  behaviour  to  that  possessed  by  it 
in  acetoacetates. 

Dimethyloxyquinizine  (anUpyrine) , 

CgHfiNC :  NMe).MeO  [NMe  :  Me  :  0  =  1',  2'  :  2'  :  4'].* 

This  compound  has  been  already  shortly  described  (loc.  cif.).  It  is 
distinguished  from  its  isomerides  by  containing  the  second  methyl  in 
the  imido-group.  Under  the  name  of  antipj'rine  it  is  now  used  ex- 
tensively in  Germany  as  a  febrifuge. 

Isonitrosoantipyrine,  CuHi)N302,  is  prepared  by  the  action  of  nitrous 
acid  on  a  solution  of  antipyrine.  It  forms  green  crystals,  explodes 
when  heated  at  200°,  is  insoluble  in  water  and  dilute  acids,  soluble  in 
alkalis  and  acetic  acid,  moderately  soluble  in  alcohol,  sparingly  soluble 
in  chloroform  and  ether.  By  reduction  with  zinc  and  acetic  acid,  it  is 
converted  into  an  oily  base  that  has  not  been  further  investigated. 

Nitroanfipyrine,  CuHnNoO.NOo  [NOj  =  3'],  is  obtained  by  gently 
heating  a  solutioa  of  antipyrine  in  concentrated  nitric  acid  or  by  the 
action  of  nitric  acid  on  isonitrosoantipyrine.  It  crystallises  in  white 
needles,  melts  at  270 — 280°,  is  insoluble  in  water  and  alkalis,  sparingly 
soluble  in  strong  nitric  and  hydrochloric  acids,  from  which  it  is  repre- 
cipitated  unchanged  on  addition  of  water. 

Benzylidineantipyrine  is  obtained  as  hydrochloride  by  the  action  of 
concentrated  hydrochloric  acid  on  a  solation  of  antipyrine  in  benz- 
aldehyde.  It  has  the  formula  CogHosNiO,.  =  CHPh(CnHnN",0)o,  the 
benzylidine  being  most  likely  united  to  the  antipyrine-groups  at  the 
[3']  positions  as  the  compound  does  not  react  with  nitrous  acid.  The 
free  base  forms  lustrous  crystals  and  melts  at  201°.  The  hydi^o- 
chloride  crystallises  in  long,  interlaced,  silky  needles. 

By  heating  antipyrine  with  hydrochloric  acid  at  200°,  it  suffers 
complete  decomposition,  yielding,  amongst  other  products,  much 
aniline  and  small  quantities  of  methylamine.  By  distillation  with 
zinc-dust,  antipyrine  yields  benzene,  aniline,  a  base  boiling  at  86 — 87° 
(still  under  investigation),  and  other  products. 

Isonitrosometliy  loxy  q  uijviz  ine, 

C9H4N(:NH)Me(NOH)0  [=  1',  2'  :  2'  :  3' :  4'], 

is  obtained  by  the  action  of  nitrous  acid  on  methyloxyquinizine  or  by 
direct  condensation  from  phenylhydrazine  and  ethyl  isonitrosoaceto- 
acetate.       It    crystallises   in    orange-yellow    needles,    melts    at    137°, 

'■  In  the  notation  of  the  quinoline  series,  1.2.3.4  refer  to  the  positions  in  the 
benzene-ring,  and  1' .  2' .  3' .  4'  to  the  corresponding  positions  in  the  basic  ring  con- 
taining the  nitrogen,  where  N  =  1',  as  shown  in  the  annexed  symbol : — 

1' 

1       N 

2  /\/\  2' 


In  the  quinizines  where  the  ".  NH  or  other  similar  group  is  united  to  both  1'  and  2' 
the  constitutional  formula  is  written  ;  NK  =  1',  2',  &e.— C.  £.  G-. 
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slowly  snlilimes  helow  100°,  and  is  decomposed  -wlien  lieated  above  the 
meltinj;  point.  It  is  sparintjly  soluble  in  water  and  acids,  readily  in 
hot  glacial  acetic  acid  and  alcohol,  moderately  in  ether.  It  is  a  strong 
acid,  dissolves  in  alkalis  with  yellowish-red  coloration,  and  yields  a 
yellow  crystalline  sodium  salt. 
IsonitfOsomethijIdio.vyq  u  inizine, 

C9H^(:N0H)Me(N0H)0  [=  1',  2'  :  2'  :  3'  :  4'], 

is  prepared  by  mixing  an  alkaline  solution  of  methyloxyquinizine  with 
excess  of  sodium  nitrite  and  pouring  the  mixture  into  dilute  sul[iliuric 
acid.  It  crystallises  in  brilliant  ])risms,  melts  at  l^S"',  is  soluhh;  in 
alcohol  and  ether,  insoluble  in  acids,  soluble  in  alkalis  to  a  yellow 
liquid.  Nitric  acid  readily  converts  both  this  and  the  precedino-  com- 
pound into  a  blue  compound,  most  probably  identical  with  diquinizine- 
blue. 

By  the  action  of  nitric  acid  on  methyloxyquinizine,  an  oil  can  be 
obtained  which  is  probably  methyldioxyquinizine  ;  it  is  very  readily 
oxidised  to  di-quiTiizine-blue,  and  is  converted  into  nitrosomethyl- 
dioxyquinizine  by  the  action  of  nitrous  acid.  It  could  not  be  obtained 
in  a  pure  state. 

I)i-inrfhijJo.niqi(iii!zinp,  C-dHisN^Oo,  is  formed  by  heating  a  mixture 
of  methyloxyquinizine  and  phenylli\  di-azine  to  boiling.  As  it  is  also 
formed  by  condensation  from  ethyl  diacetosuccinate  and  phenylhydra- 
zine  (p.  1382),  it  must  be  regarded  as  formed  by  the  union  of  2  mols. 
of  methyloxyquinizine  with  elimination  of  2  atoms  of  hydrogen,  the 
position  of  union  being  [3'  :  3'].  It  crystallises  in  rhombic  forms,  is 
insoluble  in  nearly  all  solvents,  except  alkalis,  and  hns  both  acid  and 
basic  properties.  Heated  Avith  methyl  iodide  and  methyl  alcohol,  it 
yields  (Ivinfipi/rin'^,  C23H:2N402,  melting  at  250°.  The  corresponding 
ethyl  compound,  C2iHjr,N40n,  melts  at  240 — 250°.  These  bases  are 
distinguished  from  antipyrine  by  their  sparing  solubility  in  water. 

Diijuiuizutfi-hlue,  C2nHi6N402,  is  obtained  as  already  mentioned  by 
oxidation  of  many  of  the  quinizine-derivatives  :  it  is  best  prepared  by 
mixing  di-methyloxyquinizine  in  alkaline  solution,  with  excess  of 
sodium  nitrite  solution,  and  pouring  the  mixture  into  dilut(>  sulj)huric 
acid,  when  it  separates  in  flocks  which  can  be  crystallised  from 
chloroform.  It  forms  blue  needles,  is  insoluble  in  water,  dilute  acids, 
and  dilute  alkalis,  sparingly  soluble  in  alcohol  and  ether.  It 
dissolves  in  chlorofoirn  and  concentrated  sulphui-ic  acid,  the  solutions 
having  an  indigo-blue  colour,  and  giving  a  sjiecti-nm  similar  to  that 
of  indigo.  It  does  not  dye  fibres.  It  is  decomposed  on  boiling  it  with 
strong  alkali  or  acids,  and  is  decolorised  by  chloriin;  and  nitric  acid. 
Reducing  agents  convert  it  into  di-metliyloxyquiuizine.  The  author 
assigns  to  it  the  constitution 

N N. 

^CMeMeCr        Y   N 


nc 


v^ 
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Action  of  Substituted  Acetoacetates  on  Phenylhydrazine. 
ByL.  Knorr  and  A.  Blank  (ller., 17,  2iJ4'J—20h'2).— These  qiiiiuzme- 
derivatives  are  prepared  in  similar  maiiaer  to  that  described  for 
metlij-loxTquiuiziue  (this  vol.,  p.  302). 

2'.  ^'-Bimetlujloxyquinizine,  CgHsNC  '.  NH)Me20  [Me  :  Me  =  2' :  3'], 
prepared  from  phenylhydrazine  and  eth3lic  m ethyl acetoacetate, 
forms  a  crystalline  powder  and  melts  at  127 — 1.32°.  It  is  isomeric 
with  antipyrene.  Heated  with  methyl  iodide  and  methyl  alcohol,  it 
jaelds  a  base  melting  at  84°,  and  analogous  to  antipyrine.  A  diquin- 
izine  is  not  formed  by  heating  it  with  excess  of  phenylhydrazine. 
Oxidising  agents,  best  nitrons  acid,  convert  it  into  azodimethyloxy- 
quinizine,  C9H5XMe20  '.  N — N  '.  CuHjKMe^O,  which  crystallises  in 
long  needles,  melts  at  164°,  is  soluble  in  alcohol  and  glacial  acetic 
acid,  insoluble  in  water,  aciils,  and  alkalis. 

2'.  S'-MethyletJu/luxijquinizine,  C9H5N(  !  ]S'H)MeEtO,  prepared  from 
phenylhydrazine  and  ethylic  ethjiacetoacetate,  crystallises  in  needles 
with  1  mol.  H-iO,  melts  when  anhydrous  at  106°,  is  readily  soluble  in 
chloroform,  alcohol,  benzene,  and  hot  water,  less  soluble  in  ether  and 
light  petroleum.  By  the  action  of  oxidising  agents,  it  is  converted 
into  azoethylmethyloxyquinizine,  €241126^204,  melting  at  160°. 

The  action  of  ethylic  acetosuccinate  on  phenylhydrazine  unassisted 
by  heat  gives  rise  to  ethylic  phenylizinacetosuccinate,  C16N22N2O4 
(m.  p.  80° j,  which  by  heating  at  150°  ia  converted  into  alcohol  and 
ethylic  methylozyquinizinaretate,  CuHieNoOa,  forming  crystals  melting 
at  138°.  It  is  saponified  by  heating  with  sulphuric  acid,  and  yields 
the  free  acid.      Mefhyloxyquinizinacetic  acid, 

CgHsNC  :  NH)Me(CH2.C00H)0  [1',  2' :  2' :  3' :  4'], 

thus  obtained,  crystallises  in  needles,  and  melts  at  178°. 

A.  J.  G. 

Action  of  Ethylic  Succinosuccinate  on  Phenylhydrazine. 
By  L.  Knurr  and  C.  BiJLOw  {Ber.,  17,  2053 — 2o57). — Knorr  has 
described  (this  vol.,  p.  1154)  a  yellow  substance  of  the  formula 

C2oH:6N,02, 

diquinizinhydrobenzene,  which  forms  the  main  product  of  the  action 
of  ethylic  succinosuccinate  on  phenylhydrazine.  By  working  under 
A'aried  conditions,  the  authors  have  now  succeeded  in  obtaining  by 
this  reaction  nearly  all  the  substances  whose  formation  could  be 
theoretically  predicted. 

Ethylic  plienylizinsuccinosuccinate, 

KH  .CHo.CH(COOEt). 

Ci8H,205X2  =1       \C<  >C0, 

KPh-^      ^CH(C00Et).CH/ 

is  prepared  by  heating  on  the  water-bath  an  excess  of  ethylic  succino- 
succinate with  Fischer's  phenylhydrazine  reagent.  It  is  only 
formed  in  small  quantity,  diquiuizinehydrobenzene  being  the  main 
product.  It  crystallises  in  interlaced  needles,  melts  at  159 — 160°, 
is  soluble  in  alcohol,  insoluble  in  water,  and  has  basic  properties. 
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Ethi/lic  diplioiijlhinsuccinosuccinate, 

NH  .         CH,.CH(COOEt)^        Nrh 
C,,H,sN,04  =    I       >C^  >C/  I      , 

NPl/     ^CH(COOEi).CH/    ^NH 

is  obtained  amoncrst  oilier  products  by  heating  for  some  lionrs  a 
solution  of  plienylliydraziue  (2  eq.)  Avith  ethylic  suecinosuccinate 
(1  eq.)  in  presence  of  acetic  acid.  It  forms  a  yellow  crystalline 
jiowder,  melts  at  205 — 20G°,  gives  off  a  green  vapour  on  heating, 
and  dissolves  in  acids  with  a  beautiful  carmine-red  coloration.  It  is 
decomposed  by  boiling  with  strong  acids,  without  separation  of 
]ihenylliydrazine,  and  does  not  yield  a  colouring  matter  on  treatment 
with  nitrous  acid. 

EtliyJic  pJte)iijIiztnqiiinizi)i]iijdrohenze)iecarho,rylafe, 

NH 

CO.CH.CH..C<^ 
C,..H....N,03  =  CJIi<        I  I    ^J^-^^      . 

\N— C— CH,.CH.COOEfc 
\/ 
NH 

is  formed  at  tlie  same  time  as  the  last  substance,  and  can  be  separated 
by  boiling  with  toluene,  in  which  it  is  soluble.  It  crystallises  in 
yellow  needles,  melts  at  211 — 212°,  is  insoluble  in  water  and  alcohol, 
soluble  in  alkalis  with  yellow  coloration,  in  acids  with  pale-rose 
coloration.  By  oxidation  with  nitrous  acid  ar  exposure  to  air  its 
acid  solution  acquires  an  emerald-green  tint,  w^iich  by  further 
oxidation  turns  dirty  green.  It  gives  off  a  green  vapour  whin 
heated. 

Dimefhyhliquinizinhijdrobenzene,  C22H25N4O.;,  prepared  by  heating 
the  sodiiam  salt  with  methyl  iodide,  crystallises  in  yellowish  nei'dles, 
is  soluble  in  chloroform  and  toluene,  the  solutions  sliowing  a 
fluorescence  resembling  that  of  uranium  glass  ;  it  is  but  s])aiingly 
soluble  or  insoluble  in  most  other  solvents.  The  corresponding 
diethyl-compouud  resembles  the  foregoing  in  both  prej)aration  and 
properties. 

]{y  the  action  of  niti-ous  acid  on  an  alkaline  solution  of  diquinizin- 
hydrobenzene,  a  blue  colouring  matter  of  the  formula  C..iiH|,NiOj  is 
obtained;  when  heated,  it  gives  off"  purple-red  vapours,  and  in  part 
sublimes  undecomposed.  The  same  vapours  and  sublimate  are 
obtained  by  heating  diquinizinhydrobenzene.  A.  J.   G. 

Action  of  Ethylic  Diacetosuccinate  on  Phenylhydrazine. 
By  L.   K.\ni;i{  and  C.  BUf.ow  {Her.,  17,  2057— 2U(iU;.— AV/w//  jdimtjl- 

HN 
izindiacetosuccinate,       |    >CiMe.CH(COOEt).CII(COOEt).COMe,       is 

PhN-"^ 
obtained    l)y    heating    equal     parts    of    jihenylhydrazine    and     ethyl 
diacetosuccinate    at    180^  and   is    sepai-jited    fi-oui   the  (li-methylo.\y- 
qninizino  furnied  at  the  .same  time  by  boiling  with  alcohol,  in  wliicli 
the    hitter    is    insoluble.     It    forms    large    crystals,   melts    at   1)1°,    is 
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insoluble  in  alcohol,  liglit  petroleum,  and  glacial  acetic  acid,  and 
insoluble  in  water. 

Ethyl  diphenylizindiacetosuccinate, 

HN.  NH 

I   >CMe.CH(COOEt).CH(COOEt).CMe(   |      , 
PKN^  ^NPh 

Is  best  prepared  by  heating  equal  parts  of  phenylhjdrazine  and  ethyl 
diacetosuccinate  on  the  water-bath.  It  crystallises  in  lance-like  forms, 
is  insoluble  in  water,  alcohol,  acids,  and  alkalis,  and  is  converted  into 
di-meth3'loxyquinizine  by  heating  it  wuth  toluene  at  180°. 

NH  NH 

/\  /\ 

N— CMe       CMe.N  ^ 

Bi-metliylojnjquinizlne,    CgHjy  |  |  /CuHi,     obtained 

^CO.CH CH.CO^ 

as  above  mentioned,  is  identical  with  the  di-methyloxyquinizine 
prepared  by  heating  methyloxyqninizine  with  phenylhydrazine 
(p.  1379).  A  solution  of  the  sodium  salt  gives  white  precipitates 
with  silver,  lead,  mercury,  and  nickel  salts,  a  deep-blue  precipitate 
with  copper  salts,  a  brownish-red  precipi'ate  with  uranium  salts,  a 
blackish-brown  precipitate  with  ferric  salts,  and  a  steel-blue  precipi- 
tate with  ferrous  salts.  A.  J.  G. 

Cystine  and  Cysteine.  By  E.  Baumaxn  (Zeif.  Tltysiol.  Chew., 
8,  299  — 3u5). — If  tinfoil  is  added  to  a  hydrochloric  acid  solution  of 
cystine,  there  is  at  first  no  disengagement  of  gas,  the  lajvorotatory 
power  also  gradually  diminishes  until  it  reaches  a  point  where  no 
further  change  takes  place.  Only  a  minimal  quantity  of  sulphuretted 
hydrogen  is  formed,  which  is  not  in  accordance  with  the  statements 
of  Dewar  and  Gamgee.  The  hydrochloride  of  the  new  base  cysteine 
is  obtained  by  evaporating  the  filtrate,  after  removal  of  the  tin  by 
sulphuretted  hydrogen.  The  base  itself  can  be  best  prepared  by 
carefully  neutralising  the  alcoholic  solution  of  the  hydrochloride, 
washing  with  alcohol,  and  diying  in  a  vacuum.  It  differs  from 
cvstine,  being  soluble  in  water,  ammonia,  acetic  and  mineral  acids, 
and  forms  a  fine  indigo-blue  colour  with  ferric  chloride,  which 
rapidly  vanishes,  cystine  being  precipitated-,  this  is  also  true  of  the 
hydrochloride,  although  the  colour  is  much  weaker.  When  treated 
with  potash,  it  furnishes  the  same  decomposition-products  as  cystine, 
and  is  also  very  readily  oxidised,  cystine  being  the  product  formed. 
The  author  has  assigned  to  it  the  formula  C3H7NSO2 ;  cystine  being 
CeHi.NoSoO*. 

Concentrated  hydriodic  acid  fails  to  form  thiolactic  acid  as 
expected,  by  the  displacement  of  NHj  bj  H.  J.  P.  L. 

Cinchona  Alkaloids.  By  W.  J.  Comstock  and  W.  Koxigs  (Ber., 
17,  19b4 — 1996). — In  earlier  communications  (Abstr.,  1880,  673, 
1882,  224),  Konigs  has  shown  that  cinchonine  when  treated  with 
])hosphoric  chloride  and  oxychloride  is  convprted  into  cinchonine 
chloride,   from    which    by   boiling   with   alcoholic    potash     a    non- 
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oxygenated  base,  cincbine,  Cu,H..„T^4,  is  obtained  ;  and  tbat  tbis  wben 
heated  with  concentrated  liydrochloric  acid  at  220 — 230°  is  converted 
into  apocinchine,  CieHpNO,  with  separation  of  methyl  chloride  and 
ammonia. 

Cinchonidine  chloride,  C19H21N2OCI,  is  prepared  by  the  action  of 
pbospboac  chloride  and  oxycbloride  on  cinchonidine  bydrocldoride  ; 
it  crystallises  well,  and  melts  at  108 — 10U°.  Heated  with  alcoholic 
potash  it  yields  cincbine. 

Quinine  chloride,  CoiiHo..,NjOCl,  is  prepared  by  dissolving  quinine 
hydrochloride  (3  parts)  in  chloroform,  and  adding  the  liquid  to  tinely 
])Owdcred  ])hosphoric  chloride  covered  with  chloroform  ;  the  mixture 
is  heateil  for  some  time,  then  cooled  in  water,  the  chloroform  decanted 
off,  and  the  aqueous  solution  precipitated  with  ammonia.  The  bnse  may 
be  crystallised  by  adding  ether  to  its  solution  in  benzene  ;  it  forms 
colourless  crystals,  melts  at  1-51°,  and  gives  a  green  coloration  with 
chlorine-water  and  ammonia,  the  coloration  being  much  less  intense 
than  that  obtained  with  quinine.  Its  solution  in  dilute  sulphuric 
acid  is  not  fluoresccTit. 

Chiniiic,  CooHojN-jO,  prepared  by  the  action  of  alcoholic  potnsb  on 
quinine  chloride,  forms  colourless  crystals  containing  2  mols.  H^O,  and 
melting  at  81 — 82° ;  it  is  soluble  in  water,  ether,  and  light  petroleum. 
The  sulphate  is  readily  soluble,  and  of  neutral  reaction.  The  solution 
in  dilute  sulphui-ic  acid  shows  decided  fluorescence,  of  a  greener  tint 
than  that  of  quinine. 

Oxidation-iirodnrts  of  Cinchine,  Cinclionine,  avd  Quinine. — It  hns  been 
shown  that  on  oxidation  Avith  chromic  acid  cinchonine  yields,  together 
with  carbonic  anhydride  and  a  little  formic  acid,  a  quinoline- 
carboxylic  acid — cinchonic  acid — (Kiiuigs,  Abstr.,  1879,  471  ;  Skranp, 
ibid.,  (Jb6),  and  that  ([uinine  vields  a  methoxyquinolinecarboxylic 
acid — quinic  acid — (Skraup,  Al)str.,  1879,  809),  but  of  the  bye-j)roducts 
little  is  known  excej)t  that  Weidel  and  Hazura  obtained  a  small 
quantity  of  nitrohydroxyquinoline  from  the  mother-liquors  of  cin- 
chonic acid,  by  b(»iling  them  with  nitric  acid  ;  and  on  distilling  them 
with  zinc-dust  small  quantities  of  /i-ethylpyridine,  quinoline,  and  a 
very  little  pyridine  were  formed  (Abstr.,  1883,  222). 

In  the  authors'  experiments,  after  removal  of  the  cinchonic  or 
quinic  acid  from  the  oxidation  pi-oducts,  bromine-water  is  added, 
when  fi'om  cinchonine  and  cincbine  they  obtained  the  insoluble 
tribromoxylepidine,  and  a  soluble  bromine-compound  of  the  formula 
t'sHisBr-jNO.  In  the  case  of  quinine,  the  latter  compound  alone  is 
obtained.  Tribromo^rylrpidinp,  Ci„HfiBriON,  can  be  crystallised  from 
boiling  alcohol  ;  it  does  not  melt  at  280°,  butcan  be  sublimed  in  small 
(piantity.  It  is  sparingly  soluljle  in  boiling  alcohol,  chloroform, 
or  benzene,  more  readily  in  hot  acetic  acid,  insoluble  in  water, 
scarcely  soluble  in  ammonia,  sparingly  in  boiling  acpieous  soda; 
when  it  is  boiled  with  sodiiim-anialgMin  and  water,  quinolino  and 
hydroquinoline  are  formed  in  small  quantity.  Hydriodic  acid  converts 
it,  in  small  part,  info  quinoline  or  lepidine.  The  soluble  bromine- 
compound,  CjlliiHraNO  +  iHoO,  crystalli.ses  in  colourless  prisms, 
melts  with  decomposition  at  250°,  is  very  readily  soluble  in  hot  water, 
sparingly   soluble    in    boiling    alcohol,    nearly    or  quite   insiduble    in 

5  a  2 
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chloroform,  benzene,  and  ether.  The  aqueous  solution  has  an  acid 
reaction,  gives  a  precipitate  with  phosphotungstic  acid,  a  resinous 
precipitate  with  potassium  mercuric  iodide,  soluble  in  excess,  and 
with  o-old  chloride,  a  resinous  precipitate  tliat  can  be  crystallised  in 
flat  ruby-i-ed  needles.  Sdver  nitrate  added  to  a  hot  aqueous  solution 
precipitates  half  the  bromine,  a  compound  being  formed  whose 
aurochloride  crystallises  in  clear  yellow  needles  of  the  formula 

C9H,oBrN0,HAuCli  +  H.O. 

Long  boiling  with  excess  of  silver  nitrate  removes  nearly  the  whole  of 
the  bromine.  Dibromociuchonine  was  submitted  to  oxidation,  to  see 
if  these  bromo-derivatives  would  be  formed,  but  the  products  were 
found  to  be  cinchonic  and  hydrobi^omic  acids.  By  boiling  it  with 
alcoholic  potash,  a  base  free  from  bromine  (a  dihydrocinchonine, 
C19H20N2O?)  was  obtained;  this  crystallises  in  needles,  melts  at 
202—203",  sublimes  without  decomposition,  and  is  readily  soluble 
in  alcohol.  -^-  ''•  ^• 

Quinine  and  Homoquinine.     By  0.  Hesse  (Annalen,  225,  95 

108). The  author  at  the  outset  claims  for  himself  the  first  notice 

of  the  presence  in  the  bark  of  the  China  cnprea  of  an  alkaloid  which, 
if  not  identical  with,  at  least  closely  resembles  quinine.  To  this  sub- 
stance the  name  homoquinine  has  been  given  (comp.  Howard,  Trans., 
1882,  67).  Objection  is  raised  to  Howard's  statement  that  plants  in 
the  course  of  their  growth  are  capable  of  the  mutual  conversion  of 
quinine  and  cinchouidine,  for  all  experiments  in  this  direction  have 
failed  so  that  the  formation  of  quinine  and  cinchouidine  must  be  con- 
sidered to  be  independent  phenomena. 

Homoquinine  is  best  obtained  by  dissolving  the  crude  alkaloid  in 
dilute  sulphuric  acid,  reprecipitating  by  ammonia,  then  shaking  up 
with  ether,  from  which  homoquinine  separates  out  in  the  crystalline 
form.  On  repeating  this  process  twice,  the  alkaloid  is  obtained  practi- 
cally pure.  In  a  former  paper  the  autlior  assigned  to  homoquinine  the 
formula  Ci9H22No02  (Abstr.,  1883,  bUl  ;  Ber.,  15,  857)  ;  tlie  numbers 
obtained  in  more  recent  analyses  are  best  in  accordance  with  a 
formula  C2oH2iN302.  Homoquinine  crystallises  in  concentrically 
grouped  needles,  belonging  to  the  rhombic  system,  containing  between 
2  and  2-  mols.  H2O  ;  on  exposure  to  the  air  they  gradually  deliquesce, 
but  may  be  heated  to  lOU'  without  melting.  Homoquinine  is  less 
soluble  in  ether  than  quinine  ;  it  is  readily  soluble  in  alcohol,  the 
solution  having  a  strongly  alkaline  reaction  and  an  intensely  bitter 
taste.  With  acids,  the  alkaloid  forms  both  neutral  and  acid  salts, 
which  differ  from  the  corresponding  salts  of  quinine  by  their 
greater  solubility.  The  yieutral  hydrochloride  forms  an  amorphous 
powder,  the  acid  hydrochloride  colourless  prisms;  the  platinochloride 
crystallises  in  small  orange-red  prisms,  the  neutral  sulphate  in  short 
six-sided  colourless  prisms  ;  the  thiocyanate  is  an  amorphous  powder. 

In  the  speciiic  rotatory  power  of  the  sulphate  (I "25  grams  dissolved 
in  10  c.c.  normal  hydrochloric  acid  and  25  c.c.  water),  (t  =  15,  I  = 
220)  Talc  =  —  235"6,  due  allowance  being  made  for  the  proportion 
of  water  contained  in  the  crystalline   salt ;  this  value  is  practically 
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identical  with  that  of  quinine  sulphate.  The  neutral  tartrate  crys- 
tallises in  tufts  of  needles  containinjj  2  mols.  H^O. 

It  was  found  possible  to  convei-t  homoquinine  into  quinine  by  dis- 
solving the  alkalo'id  in  hydrochloric  acid,  precipitating  with  soda, 
shaking  up  with  ether,  and  adding  sul{)liuric  acid.  On  frequent  repe- 
tition of  the  jirocess,  homoquinine  is  converted  entirely  into  quinine 
sulphate.  This  result  explains  how  homoquinine  for  some  time  eluded 
the  observation  of  chemists.  A  few  remarks  ai-e  also  added  on  the 
formation,  under  certain  conditions,  from  (juiniue  of  an  anhydi'ide 
which  behaves  as  a  definite  alkaloid,  but  can  be  reconverted  into 
([uiniue,  so  that  it  would  appear  most  probable  that  tliere  exist  several 
moditicatious  of  quinine,  of  which  one  is  homoquinine. 

V.  H.  V. 

Bromo-derivatives  of  Dimethylpiperidine.  By  G-.  Merlinq 
(  /)'/•.,  17,  "il.")'.' — lil-13). — llruinuiUitiet/iijIpipen'iliiieammonlnm  bromide, 
NMe.(C5HalJr)"Br,  is  obtained  together  with  dimethylpiperidine 
dibromide  hydrobromide  by  the  action  of  bromine  on  dimethyl- 
l)iperidine,  both  dissolved  in  carbon  bisulphide.  The  separation  of 
the  two  products  is  efFected  by  treatment  with  hot  absolute  alcohol, 
iu  which  the  former  is  very  sparingly,  the  latter  compound  readily 
soluble.  The  ammonium  bromide,  which  is  formed  in  much  the 
largest  quantity,  forms  groups  of  colourless  crystals,  is  readily 
soluble  in  water,  but  only  very  sparingly  in  alcohol,  insoluble  in 
ether.  It  is  not  decomposed  by  aqueous  potash.  By  treatment  with 
silver  chloride  and  addition  of  platinic  chloride,  an  orange-yellow 
platinochloride,  (CsHsBr  '.  NMe.Cl).,PtCl4,  is  precipitated.  By  digest- 
ing the  acpieous  solution  with  moist  silver  oxide  (^  mol.  propoi-tion)  a 
liquid  of  strongly  alkaline  reaction  is  obtained,  probably  due  to  the 
formation  of  the  hydroxide,  CsHaBr  !  NMej.OH.  This  solution  slowly 
loses  its  alkaline  reaction  Avhen  evaporated  in  a  vacuum,  the  change 
taking  place  rapidly  on  heating.  This  change  is  due  to  an  intermole- 
cular  action  in  which  a  new  bromide  of  the  formula 

NMe(C5H:Me)",HBr, 

or  C5H8 '.  NMejBr,  has  been  found,  and  is  obtained  on  evaporation  as 
a  white  deliquescent  mass  which  can  be  converted  into  a  platino- 
chloride of  the  formula 

(CjHvMe  :  NMe),,H,PtClo,  or  (aH«Cl :  XMe2)2,PtCli. 

By  further  digestion  of  the  solution  after  it  has  become  neutral,  with 
a  fresh  quiintity  of  moist  silver  oxide,  a  strongly  alkaline  solution  is 
again  obtained  ;  this,  when  evaporated  in  a  vacuum,  yields  a  viscous 
brownish  syrup  which  appears  to  be  an  ainmonium  base,  as  methyl 
iodide  has  no  act  on  on  it.  On  distillation,  it  splits  up  into  water  and 
a  new  base  of  the  formula  CjH-^Me  '.  NAle.  This  base  is  specitically 
lighter  than  water,  in  which  it  is  nearly  insoluble,  boils  at  137 — 142"', 
and  absorbs  carbonic  anhydride  on  exposure  to  the  air.  The  platino- 
chloride is  soluble  in  water  and  alcohol.  The  base  unites  with 
methyl  iodide  with  almost  explosive  violence,  yielding  a  compound  of 
the  formula  CjU^Me  '.  NMe^l,  readily  soluble  iu  water,  sparingly  soluble 
in  alcohol. 


1386 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Dimefliylpiperidine  dibromide  Jiydrohromide  crystallises  in  lustrous 
plates ;  the  numbers  obtained  on  analysis  were  very  unsatisfactory. 
By  the  action  of  potash  on  an  aqueous  solution  of  the  substance,  an 
oily  base  is  separated,  showing  that  the  substance  cannot  be  an  am- 
monium bromide.  A.  J.  G. 

a-Isopropylpiperidine.  By  A.  Lapenburg  (Ber.,  17,  1676 — 
1679). — Ladenburg  and  Schi-ader  recently  described  two  isopropyl- 
pyridines,  one  of  which  was  shown  to  belong  to  the  7-series  (this 
vol.,  p.  1043),  whilst  the  constitution  of  the  second  one  was  not 
established.  The  higher  fraction  containing  it  yields  picolinic  acid 
on  oxidation,  showing  that  it  contains  a-isopropylpyridine.  In  order 
to  separate  the  two  bases  more  perfectly  than  can  be  effected  by 
fractioning,  the  author  converts  them  into  the  corresponding 
piperidine-bases,  and  separates  these  by  means  of  their  platino- 
chlorides.  .  A  concentrated  aqueous  solution  of  the  isopropylpiperidine 
hydrochloride  is  mixed  with  the  calculated  quantity  of  platinic 
chloride,  the  mixture  warmed  to  dissolve  the  precipitate,  and  evapo- 
rated to  a  syrup.  When  cold,  a  mixture  of  ether  (2  parts)  and 
alcohol  (1  part)  is  added  to  precipitate  the  salt  of  the  /3-base,  whilst 
that  of  the  «-base  remains  in  solution.  a-Isopropylpiperidine,  CsHnN, 
separated  from  the  purified  platinochloride,  boils  at  102 — 164",  is 
sparingly  soluble  in  cold,  and  still  less  in  hot  water.  It  closely 
resembles  conine  in  its  odour,  physiological  and  other  properties,  as 
seen  from  the  following  table,  the  conine  employed  in  the  experiments 
being  specially  purified  by  the  author. 


Sp.  gr.  at  0°    

Hydrochloride    

Hydrobromide   

Platinochloride 

Action  of  mercuric  chloride  on  the 
solution  of  the  hydrocldoride 

Action  of  gold  chloride 

Action  of  picric  acid 


Conine. 


a-Isopropyl- 
pi])eridine. 


0  -8625  0  -8660 

m.  p.  218°  lu.  p.  206° 

Both  crystallise  in  needles,  are  stable  in  the 
air,  and  dissolve  readily  in  water  and 
alcohol.  I 

ni.  p.  207°  '  m.  p.  216°. 

Both  crystallise  in  prisms,   ai'e  stable  in  the 

air,  and  are  readily  soluble. 
Very  soluble  in  water,   crystallise  with  diffi- 
culty,   soluble  also  in  mixture   of  alcohol 
and  ether. 

!K  one.  I  None. 

Oily  precipitate  in  both  cases. 
Both  yield  an  oily  precipitate  in  concentra'^ed 
solution,  no  precipitate  iu  dilute  solution. 


The  small  differences  are  probably  connected  with  the  optical 
inactivity  of  the  artificial  base,  and  will  possibly  vanish  if  it  be  split 
up  into  its  active  constituents,  and  the  dextrorotatory  component 
isolated.  A.  K.  M. 
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The  Liquid  Alkaloid  from  Lupinus  Luteus.  By  G.  Baumekt 
(Annahii,  224,  It'll — 3o0). — TUe  author  discusses  the  results  of 
Siewert's  investipitions  {Landw.  Ver;iuchs-Sfaf.,  27,  52),  Beyers 
{ibid.,  14,  161),  Schulz's  {Landwirtschaft  Jahrbuch,  1879,  37),  ami 
Liebscher's  (BericJif  landwirtscliaftlichen  Ind.  JJniv.  Halle,  2,  70-)  on 
the  alkiiloids  contained  in  the  yellow  lupine,  and  maintains  that  his 
own  experiments  {Ber.,  14,  UoU,  1321,  188U  ;  15,  031,  lit.")!,  27'i-j  ; 
Annaliii,  214,  3tJl  ;  Landw.  Ve)\taclis-Stat.,  27,  lo,  and  30)  prove 
that  the  liquid  portion  of  the  alkaloids  yields  a  platinuchloride  of  the 
constant  composition  CicHaoNijHPtCU  +  2H,.0.  The  liquid  alkaloid, 
which  is  termed  lupinindine,  (JbUisN,  appears  to  form  a  crystulliaie 
hydrate,  CsHisX.HjO.  The  liquid  portion  probably  consists  of  a 
mixture  of  lupinidine  and  its  hydrate.  It  does  not  contain  a  mixtuie 
of  different  bases  as  stated  by  Siewert  and  Schulz  (lo>\  cit.) 

The  low  boiling  fraction  of  the  crystalline  alkaloids  from  the  lupine 
contains  lupinine,  C01H40N..O2.  W.  C.  VV. 

Action  of  Acetic  Chloride  and  Anhydride  on  Lupinine.  By 
G.  Balmi;i;t  {Aimaleti,  224,  313 — 321j. — A  mixture  of  lupinine 
hydrochloride  and  diacetylJapinine  liydrochloride  is  formed  by  the 
action  of  acetic  chloride  on  lupinine.  A  better  yield  of  the  acetyl- 
derivative  is  obtained  by  substituting  acetic  anhydride  for  the 
chloride.  The  product  of  the  reactioti  is  mixed  with  ether,  and  the 
excess  of  acetic  anhydride  decomposed  by  water.  After  neutralising 
the  free  acid  with  sodium  carbcmate,  soda  is  added,  and  the  mixture 
is  then  well  shaken  in  order  that  the  acetic  derivative  may  dissolve 
in  the  ether.  On  evaporating  the  ethereal  extract,  diacetyllupiuine 
remains  as  a  heavy  oil  insoluble  in  water.  It  dissolves  readily  in 
hydrochloric  acid,  and  with  platinum  chloride  yields  a  platinochloride, 
C"2iH3(,Ac2NiOi;,li.PtCl6,  crystallising  in  rhombic  plates. 

W.  C.  W. 

Colchicine.  By  S.  Zeisel  (Compf.  rend.,  98,  1587 — 1588). — The 
crystals  obtained  by  Houde  from  a  chloroform  solution  of  colchicine? 
were  described  by  the  author  in  1883  {Monafuh.  Chem.).  They  are 
not,  however,  pure  colchicine  as  Houde  supposes,  but  are  a  compound 
of  colchicine  and  chloroform,  and  the  latter  can  only  be  removed  by 
dissolving  in  water  and  boiling  for  some  time.  Dilute  mineral  acids 
decompose  colchicine  into  culdiictlne  and  methyl  alcohol.  Colchiceine. 
when  heated  with  concentrated  mineral  acids  at  llO — 120°,  yields  a 
new  base,  apocuhJiicehte,  methyl  alcohol,  and  acetic  acid.  When 
oxidised,  colchicine  yields  a  crystalline  product,  and  when  reduced  in 
acid  or  alkaline  soluti(jn,  it  yields  amorphous  products  wliicli  are 
difficult  to  purify.  C  11.   B. 

Investigations  on  Sinapine.  I.  Sinapic  Acid.  By  1.  Remse.n 
and  K.  D.  CuALE  {Anier.  Chem.  J.,  6,  50 — tiO). — Sinapine  thiocyanate 
was  first  prepared  by  Henry  and  (lanjt  from  white  mustard  seed,  and 
has  since  been  investigated  by  Babo  and  HirschVjrunn.  100  lbs,  of 
seed  are  pressed  to  remove  oils,  then  extracted  with  alcohol,  ajid 
after  concentration  mixed  with  a  small  quantity  of  an  alcoholic 
solution   of  potassium   thiocyanate,  whereupon  crystals  of   the  sina- 
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pine  thiocyanate  slowly  separate.  This  method  is  superior  to  that 
given  by  von  Babo  and  Hirschbi-ura,  the  product  weighing  80  grams. 
The  substance,  after  recrystallisation,  is  almost  white,  and  melts  at 
17G''.  By  boiling  with  baryta-water,  ic  is  resolved  into  sincaline  and 
sinapic  acid,  which  is  precipitated  as  the  barium  salt.  The  sinapio 
acid  may  be  isolated  by  the  action  of  hydrochloric  acid  and  recrystal- 
lisation from  alcohol  and  water.  It  melts  at  185'6 — 192°.  Analyses 
agree  with  the  original  formula  CnHioOs;  the  substance  is  partly 
decomposed  by  boiling  with  water.  Crystalline  salts  cannot  be  pre- 
pared, but  by  digesting  the  acid  with  calcium  and  barium  carbonates, 
the  existence  of  the  salts  (CiiHii05)2Ca  and  (CiiHn05)2Ba  was  de- 
monstrated ;  the  above-mentioned  insoluble  barium  salt  is  CnHnjOoBa. 
Acetic  chloride  has  no  action  on  sinajiic  acid,  but  acetic  anhydride 
converts  it  into  the  body  CinHioOo(OAc).COOH,  melting  at  281°  ; 
hence  sinapic  acid  is  monobasic,  but  contains  one  phenolic  hydroxy!, 
and  the  possibility  of  it  being  derived  from  the  phthalic  acids  is 
excluded.  Fused  with  potash,  sinapic  acid  yields  a  dark-coloured 
product,  apparently  containing  pyrogallol,  and  hence  it  is  probably 

butylenegallic  acid,    COOH.C6Ho(OH)<|^>C4H,.     The  synthesis  of 

sinapic  acid  is  being  attempted.  H.  B. 

Albuminoids.  By  Danilewsky  (Bull.  Soc  Chim.,  41,  254 — 255). 
— The  basicity  of  myosin  depends  on  the  number  of  amidogen-groups 
which  it  contains,  and  their  number  varies  in  myosins  of  dilferent 
origin.  It  always  contains  a  small  quantity  of  magnesium  and  phos- 
phoric acid,  which  appear  to  be  combined  with  organic  radicals  ; 
although  these  inorganic  constituents  may  be  removed  by  treatment 
with  dilute  acids,  the  myosin  is  thereby  converted  into  syntonin. 
The  latter  does  not  exist  in  living  tissues.  Syntonin  can  be  converted 
into  myosin,  and  if  the  syntonin  is  optically  active  the  resulting 
myosin  is  likewise,  and  vice  versa.  Optically  active  myosin  and 
syntonin  are  rendered  optically  inactive  by  boiling  for  some  time 
with  a  10  per  cent,  solution  of  hydrochloric  acid.  Besides  myosin, 
muscular  tissue  contains  a  feeble  base,  analogous  to  nuclein,  which 
the  author  has  designated  myostrouie.  At  a  high  temperature, 
and  in  presence  of  dilute  acids,  this  compound  yielded  syntonin 
(derived  from  myosin,  which  it  contained),  chondropeptone,  and  lecithin, 
the  last  of  which  can  also  be  obtained  from  the  nuclein  of  cow's- 
milk  and  yeast.  Myosin  and  myostroine  constitute  70  per  cent,  of 
the  solid  residue  of  muscle.  This  total  quantity  is  uniformly  found 
in  muscle  from  dilferent  sources,  but  the  proportion  of  the  two  con- 
stituents is  subject  to  considerable  variation.  It  appears  that  the 
more  active  the  work  done  by  the  muscle,  the  greater  is  the  proportion 
of  myostroine  which  it  contains,  this  compound  having  been  formed 
at  the  expense  of  the  myosin.  W.  R.  D. 

Hemialbumose  or  Propeptone.  By  R.  Heeth  (Monatsh. 
Cheni.,  5,  266 — 327). — The  incomplete  digestion  of  albumin  by 
pepsine  yields  solutions  containing  an  albumin,  which  Schmidt  and 
Muhlheim  (^Arck.  Anatom.   Phi/sioL,   1879,   40)   style  propeptone^  and 
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which  Salko-wski  (Virchojo's  Arch.,  81,  1880)  has  shown  to  be  identical 
with  Kuhne's  hemialbnmose  (this  vol.,  p.  854).  This  paper  contains 
an  account  of  the  author's  investigation  of  this  substance,  from  the 
results  of  wliich  the  following-  conclusions,  as  to  the  nature  of  hemi- 
albuniose,  are  drawn.  Ueniialbuiuose  is  a  detinite  body,  in  composi- 
tion it  is  identical  with  tibriu;  it  is  as  insoluble  in  water  as  coagulated 
albumin.  Pure  heniialbuniose  is  almost  insoluble  in  solutions  of 
common  salt,  its  solubility  increasing  from  a  certain  limit  with  the 
amount  of  salt  in  solution.  Heniialbuniose  exhibits  a  great  tendency 
to  combine  with  acids  and  alkalis.  The  compounds  with  acids  are 
insoluble  in  salt  solutions,  consequently  it  is  preci])itated  as  an  acid 
compound  by  the  addition  of  solutions  of  sodium  chloride  and  acids. 
The  characters  of  the  solutions  of  heniialbuniose  aTul  of  the  precipi- 
tates obtained  from  its  solutions  depend  on  its  reaction  with  alkalis, 
acids,  and  salts.  Its  solutions  are  coagulated  by  heat ;  in  this  respect 
it  exhibits  a  gradual  change,  which  is  to  be  attributed  to  the  in- 
fluences of  the  solvents.  Hemialbumose  cannot  be  regarded  as  the 
product  of  the  decomposition  of  albumin.  P.   P.  13. 

New  Forms  of  Albumose.  By  W.  Kuiixe  and  R.  Chittkxden 
(A)ner.  Client.  /.,  6,  ;^1 — 51). — The  authors  have  already  suggested 
{Zeifs.  f.  Biol.,  19,  159)  that  heniialbuniose  is  not  a  simple  body,  and 
the  terms  "  soluble  "  and  "insoluble"  were  applied  to  it.  Noticing 
an  inconstancy  in  the  manner  of  precipitation  by  sodium  chloride,  a 
new  method  of  preparation  was  devised,  whereby  four  different  forms 
of  albumose  are  separated.  Frof albumose,  precipitated  by  excess  of 
sodium  chloride,  soluble  in  cold  and  hot  water.  ]Jeuf('roall)Hmose,'pre- 
eipitated  by  excess  of  sodium  chloride,  insoluble  in  cold  and  in  boiling 
water,  but  on  the  other  hand  soluble  both  in  dilute  and  strong  solu- 
tions of  sodium  chloride.  Hetcroalbumose,  similar  to  deuteroalbumose, 
but  insoluble  in  solutions  of  sodium  chloride.  DijsaUmmose,  not  pre- 
cipitated by  excess  of  sodium  chloride,  but  precipitated  by  sodium 
chloride  and  acids ;  soluble  in  pure  water.  Detailed  methods  are 
given  for  yireparin^  these  bodies  by  pepsin  digestion  from  raw  fibrin 
and  ivoxa  Witte's  so-called  peptone.  The  mean  composition  of  five 
samples  of  protalbumose  and  their  rotatory  power  are  given  in  the 
table  :— 

C 50-89  50-39  50-54  51-50  50-55 

H G-8;i  G-74  G-GU  GHO  ('••.^5 

N i;-12  1712  17-84  171:^  17-Ul 

8 1-17  1-07  1-17  0-94  1-07 

0 2:5-99  24-G8  24-2G  2;iG:i  24-52 

[aju — 72G4^  -790.7  —77-90^  —731b'  — 71-4(/ 

The  variation  of  the  angle  of  rotation  is  dui',  at  least  in  part,  to  the 
leagents  used  to  render  the  solutions  transparent.  The  behaviour 
with  a  number  of  reagents  is  given.  Deutcroulbumose  has  the  com- 
position— 
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C 60-47  50-84 

H 6-81  6-85 

N 17-20  17-14 

S 0-87  1-07 

0 24-65  24-10 

[aJD  .... -74-41°  -79-11 

And  both  protalbumose  and  deuteroalbumose  are  to  be  considered  as 
lirst  hydrates  of  albumin.  H.  B. 

Solubility  of  Vegetable  Protein -compounds  in  Water  con- 
taining Hydrochloric  Acid.  By  H.  Ritthausen  {J.  pr.  Chem.  [2], 
29,  3<iO — o6'^) . — The  solvent  action  of  water  containing  yoVo  ^^  v^oo^ 
part  hydrochloric  acid  on  wheat-gluten  was  first  noticed  by  Bonchar- 
dat  {Coinpt.  rend.,  14,  962).  The  author  finds  that  large  quantities  of 
the  albuminoids  of  some  LeguminosfB  may  be  dissolved  by  this  means, 
and  that  the  greater  part  is  reprecipitated  on  neutralising  with  an 
alkali.  The  dry  precipitate  gave  all  the  reactions  of  undecomposed 
albnmino'ids,  being  wholly  and  readily  soluble  in  caustic  potash, 
hydrochloric  acid,  and  more  or  less  in  water  containing  5  per  cent, 
of  sodium  chloride.  The  following  proportions  of  albuminoids  were 
extracted  from  the  various  leguminous  seeds  examined  : — 

Peas  yielded 9  per  cent,  albuminoids. 

Vicia  falja 12  ,,  ,, 

Yellow  lupins 32  „  ,, 

White  beans 10  „  „ 

Vicia  saliva 10  ,,  ,,  P.  F.   F. 

Studies  on  Peptonisation.  By  T.  Chandeloij  {Ber.,  17,  2143— 
2151). — In  these  experiments,  barium  peroxide  was  suspended  in  an 
aqueous  solution  of  albumin,  and  a  slow  stream  of  carbonic  anhydride 
passed  into  the  liquid,  so  that  the  albumin  should  be  subjected  to  the 
continual  action  of  freshly-formed  (nascent  ?)  hydrogen  peroxide. 
After  48  hours,  the  liquid  no  longer  oagulated  on  heating,  and  was 
found  to  contain — (1)  a  protein-substance  closely  resembling  casein 
in  most  properties,  but  distinguished  from  it  by  its  rotary  power 
( — 69-52),  and  by  the  non-occurrence  of  coagulation  on  heating  in 
sealed  tubes  at  135°;  (2)  a  substance  closely  resembling  propetone  ; 
(3)  a  substance  having  all  the  reactions  of  peptone.  As,  in  the 
electrolysis  of  water,  hydrogen  per"oxide  is  known  to  be  continually 
formed,  an  aqueous  solution  of  albumin,  acidulated  with  very  dilute 
acetic  acid,  was  submitted  to  electrolysis.  The  products  in  this  case 
were  syntonin,  propeptone,  and  peptone.  The  author  draws  attention 
to  the  similarity  of  these  products  to  those  obtained  with  peptic 
ferments  (syntonin,  propeptone,  and  peptone  in  the  case  of  pepsin 
and  globulin,  propeptone  and  peptone  in  the  case  of  trypsin),  and  to 
the  confirmation  it  affords  of  the  theory  that  peptonisation  is  a 
phenomenon  of  hydration.  A.  J.   G. 

Cornein.  By  C.  F.  W.  Krukenberg  {Ber..  17,  1843— 1846).— The 
substance  to  which  this  name  was  given  by  Valenciennes  is  prepared 
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fiom  the  sl<pleton  of  the  asteroid  polypes  and  other  of  the  hiwcr 
animal  orsranisnis.  The  skeleton  is  first  treated  with  cold  hydro- 
chloric acid,  to  remove  the  inortjanic  part,  and  then  digested  for 
several  days  at  38"  successively  with  active  peptic  and  tryptic  difjes- 
tive  fluids.  Corne'in  is  left  as  a  horn-like  residue,  and  this,  when 
digested  "with  dilute  sulphuric  acid  for  several  days,  yields  a  hj-gro- 
scopic  substance,  which  may  be  obtained  crystallised  in  prisms. 
Coniikrysftillin  tluis  prepai'cd  is  insoluble  in  concentrated  sulphuric 
acid,  in  which  it  may  be  preserved  for  years  without  change.  The 
author  has  prepared  and  analysed  coi-nein  from  Rhipidogurgia  jia- 
hellum,  Gimionia  verrucosa,  and  Antipathes  (spec.  ?),  and  obtained 
concordant  results  agreeing  with  the  formula  CaiN9H440i3. 

L.  T.  T. 


Physiological    Chemistry. 


Elimination  of  Nitrogen  in  the  Free  State  from  the  Animal 
Body.  By  M.  Gkuher  {Zeits.  f.  Biol.,  19,  5'3;3— 56S).— From  the 
results  of  his  former  experiments,  the  author  concluded  that  the 
intake  and  output  of  nitrogen  balanced  one  another.  Objections 
have,  however,  been  raised,  as  his  expei-imental  dog  lost  during  the 
course  of  the  experiment  9'2()  grams  body-weight.  He  has,  however, 
repeated  the  experiment,  maintaining  the  dog  at  an  almost  constant 
body-weight,  w-ith  the  same  results,  viz.,  the  intake  and  output  of 
nitrogen  balance  each  other.  Rohmann  found  that  only  a  part  of 
nitrates  and  nitrites,  when  given  to  animals,  appeared  in  the  urine, 
and  concluded  from  this  that  they  were  converted  into  ammonia,  and 
in  turn  decomposed  into  nitrogen  and  water.  This,  however,  does 
not,  as  the  author  points  out,  affect  the  question,  as  no  nitrates  or 
nitrites  are  formed  in  the  body,  and  only  a  very  small  quantity  of 
these  would  be  contained  in  the  food  taken.  J.   P.  L. 

Determination  of  the  Rate  of  Consumption  of  Oxygen  in 
the  Tissues  by  means  of  the  Spectroscope.  r>y  A.  Dkxniu 
(Zeits.  f.  Jiiol,  19,  483— .^UU).— The  foretinger,  usually  of  the  left 
hand,  was  bound  round  with  a  caoutchouc  band;  then  the  period  that 
elapsed  from  the  moment  of  binding  until  tlie  disappearance  of  the 
two  ab.sor])tioTi-biiiids  of  the  oxha^moglobin  was  noted. 

In  the  same  individual  the  time  varies,  according  to  the  hour  of 
the  day  at  which  the  observation  is  made.  At  night  it  is  between 
135 — 14G  seconds,  in  the  morning  114 — l/i-J,  and  in  the  afternoon 
only  92.  Children  always  give  much  lower  figures.  ^luscular 
activity,  not  only  walking,  but  exercising  the  arms,  voluntarily 
stopping  res{)iration,  warming  the  hand,  all  produce  a  diminution  of 
the  jieriod,  cooling  on  the  other  hand  increases  it  even  to  3<)0  seconds 

In  a  .series  of  observations  made  by  the   author  on  patients  sufier- 
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ing  from  various  ailments,  a  diminution  of  the  period  occurs  tlirough- 
out.  J.  P.  L. 

Biological  Function  of  Phosphoric  Acid.  By  A.  Mairet 
(Comjjt.  rend.,  99,  --h'-i  —  2-iG). — The  elimination  of  phosphoric  acid  is 
connected  with  general  nutrition,  the  elimination  of  phosphates,  both 
of  the  alkalis  and  alkaline  earths  being  greater  the  greater  the 
decomposition  of  albuminoids,  or  in  other  words,  the  greater  the 
elimination  of  nitrogen.  The  effect  of  muscular  exertion  on  the 
elimination  of  phosphoric  acid  depends  on  the  state  of  nutrition. 
Phosphoric  acid  is  used  up,  and  if  the  exertion  is  proportionally 
gi'eater  than  the  amount  and  quality  of  the  food  assimilated,  the 
elimination  of  nitrogen  and  alkaline  phosphates  in  the  urine  is 
increased  ;  but  if  the  diet  is  rich  and  abundant,  muscular  exertion 
has  no  effect  on  the  amount  of  phosphates  eliminated  in  the  urine. 

C.  H.  B. 

Assimilation  of  Maltose.  By  A.  Dastre  and  E.  Bourquelot 
{Gompt.  rend.,  98,  16U4 — 1GU7). — Solutions  of  maltose  were  injected 
into  the  blood  of  the  dog,  both  alone  and  mixed  with  glucose  or 
saccharose,  and  the  proportion  of  the  sugars  in  the  urine  was  esti- 
mated. No  maltose  was  excreted  in  the  saliva.  The  results  of  the 
experiments  show  that  maltose  is  directly  assimilated  with  very  nearly 
the  same  facility  as  glucose.  C.  H.  B. 

Effect  of  CoflFee  on  the  Composition  of  the  Blood  and  on 
Nutrition.  By  Gouty,  Guimaraes,  and  Niobey  (Compt.  rend.,  99, 
b5 — S7). — ^The  authors  have  extended  Guimaraes'  researches  on  the 
physiological  action  of  coffee,  using  the  methods  adopted  by  Gouty 
and  D'Arsonval  in  their  investigations  on  mate  (^Conipt.  rend.,  94). 
They  find  that  coffee  diminishes  considerably  the  proportion  of 
gases  in  the  blood,  but  does  not  affect  the  proportion  of  carbo- 
hydrates consumed.  In  other  words,  it  diminishes  the  activity  of  the 
simple  combustiuns  which  produce  carbonic  anhydride.  On  the  other 
hand,  coffee  increases  very  considerably  the  amount  of  urea  in  the 
blood,  and  stimulates  those  complex  animal  processes  which  use  up 
nitrogenous  substances.  It  increases  the  formation  and  excretion  of 
urea,  and  also  the  assimilation  of  nitrogenous  foods  such  as  beef. 
The  tension  of  the  blood,  the  biliary  and  salivary  secretions,  and  the 
temperature,  are  slightly  increased,  and  the  movements  of  the  heart 
and  respiratory  organs  become  somewhat  more  frequent. 

It  follows  that  coffee  is  a  complex  aliment,  which  acts  mainly  by 
indirectly  modifying  the  phenomena  of  nutrition  and  the  general 
functions.  It  renders  the  organism  capable  of  consuming  and  destroy- 
ing lai'ger  quantities  of  nitrogenous  substances,  and  may  consequently 
be  regarded  as  an  indirect  source  of  available  energy.  G.  H.  B. 

Pathological  Formation  of  Fat.  By  Lebepeff  {Bied.  Centr., 
ISei-i,  35GJ. — The  modern  theories  propose  as  the  source  of  the  abnor- 
nal  formation  of  fat  in  the  liver  in  cases  of  phosphoric  poisoning — 
(I)  the  fat  of  the  food  ;  (2)  the  carbohydrates  ;  (3)  the  albuminoids. 
The  first  case  is  most  unlikely,  as  the  deposition  occurs  when  a  mini- 
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mum  of  food  is  pven ;  (2)  tlio  samp  aro-umcnt  holds  o-ood  ;  (3)  against 
tliis  proposal  the  author,  with  tlie  aid  of  experiments,  urges  that 
the  fat  which  is  deposited  three  days  after  the  taking  of  phosphorus 
amounts  to  eighty  times  the  quantity  which  could  be  produced  by  the 
albumin  present.  The  action  of  phosphorus  on  the  blood  causes  want 
of  oxygen,  suppression  of  blood-corpuscles,  consequently  formation  of 
compounds  the  result  of  incomplete  combustion,  jdiysical  alteration  of 
the  blood,  and  deposition  of  inc()mj)letely  oxidised  fat  in  the  liver.  The 
explanation  of  the  migration  of  fat  from  the  subcutaneous  connective 
tissue  into  the  liver  is  as  follows  : — The  fat  in  the  connective  tissue  is 
not  so  firmly  deposited  as  that  in  the  parenchymatous  tissue,  and  this 
is  demonstrated  by  the  fact  that  it  is  almost  impossible  to  remove  the 
fat  from  the  latter  by  ether,  Avhereas  fi^om  tlie  former  it  is  readily  re- 
moved. Such  being  the  condition  of  affairs,  this  fat  can  be  reariily 
removed,  passes  into  the  blood,  and  because  of  the  presence  of  phos- 
phorus it  is  not  oxidised,  and  is  consequently  deposited  in  the  liver. 
If  there  is  no  fat  capable  of  being  transmitted  in  this  manner,  atrophy 
of  the  liver  ensues.  E.  W.  P. 

Action  of  Heat  on  the  Animal  System.  By  H.  Senator  {Bied. 
Cent)-.,  1881,  5i)2). — Heat  raises  the  pressure  of  the  blood,  but  part  of 
this  rise  may  be  due  to  the  movement  of  the  animal  under  experi- 
ment, part  to  nervous  irritation.  Breathing  is  at  first  more  rapid  and 
deeper,  later  on  more  rapid  only.  At  high  temperatures  albumin 
appears  in  the  urine.  E.  W.  P. 

Influence  of  Stature  on  the  Interchange  of  Matter  and 
Energy.  15y  .M.  Kii.nkk  [Zrits.  f.  lllul.,  19,  ,").■!.'>— .M;l').— Among 
many  factors  which  infiuence  the  degree  of  deconij)osition  of  matter, 
the  effect  of  stature  has  hitherto  been  least  studied.  Kegnault  and 
iteiset  have  shown  that  small  animals  consume  moi-e  oxygen  relatively 
than  large  ones.  In  the  present  paper,  the  author  has  endeavoured  to 
solve  the  question  for  a  particular  kind  of  animal,  the  dog.  Different 
sized  dogs  were  kept  under  the  same  conditions  of  exercise  and  tem- 
perature. The  consumption  of  albumin  was  determined  from  the 
nitrogen  found  in  the  urine;  and  the  consumption  of  fat  from  the 
carbon  of  tlie  carbonic  acid  expired,  and  the  carbon  contained  in  the 
urine  after  subti-acting  that  belonging  to  the  proteid  decomposed.  The 
total  interchange  of  matter  is  calculated  in  proportion  to  the  calorific 
values  of  the  compounds  consumed.  1  gram  of  nitrogen  corresponds 
with  2-r64  calories,  1  gram  of  fat  with  OOSfJ.  IMie  following  avei-ao-es, 
(p.  1394)  reckoned  from  the  amount  of  urea  excreted,  were  obtained 
from  the  ex])orimental  results  after  reducing  them  to  a  unift)rm  tem- 
perature of  lo"^. 

With  the  decrease  of  body-weight,  there  is  a  gi-adnal  increase  of  the 
intensity  of  combustion.  The  reason  of  the  hi<j-h  fiirnres  obtained  in 
the  case  of  small  animals  is  sf)lely,  as  the  author  shows,  due  to  their 
relatively  large  surface;  the  decomposition  increases  as  the  surface 
increa.ses,  that  is  to  say,  for  every  s(piare  centimetre  of  surface  an 
equal  number  of  heat-units  are  given  olf,  consequently  tlie  total  inter- 
change of  matter  in  starving  animals  is  proportional  to  their  surface. 
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Body-weight 

Calories  per 

day 

Kelative  formation 

of  dog. 

per  kilogram. 

of  heat. 

31-2 

35-68 

100 

24-0 

40-91 

114 

19-8 

45-87 

128 

18-2 

46-2 

129 

9-6 

65-16 

182 

6-0 

66-07 

184 

3-2 

88-07 

247 

Large  and  small  dogs  consume  different  quantities  of  food  stuff,  be- 
cause the  impulses  given  off  by  the  skin  ca^^sed  by  the  cooling  of  the 
surface  increase  the  activity  of  the  cells.  For  equal  surfaces  approxi- 
mately isodynamous  quantities  of  matter  are  consumer!.  The  author 
concludes  that  variations  produced  by  loss  of  heat  in  every  warm- 
l)looded  animal  are  the  sole  cause  of  the  differences  observed  between 
the  material  consumed  and  energy  expended.  From  comparisons  made 
by  Voit  and  Kuhein  on  the  consumption  of  matei-ial  in  starving 
animals,  it  is  shown  that  small  animals  consume  more  albumin  in 
iiroportion  to  fat  than  large  ones,  because  they  possess  less  fat. 

J.  P.  L. 
The  Excretion  of  Urea  and  Inorganic  Salts  with  the  Urine 
under  the  Influence  of  an  Artificially  Increased  Temperature. 
By  C.  F.  A.  Koch  {Zeits.  f.  Biul,  19,  447— 468).— Several  experi- 
ments have  been  made  before  to  determine  whether  high  temperatures 
caused  by  artificial  means  influence  the  excretion  of  urea  in  the 
same  manner  as  fever;  the  results,  however,  were  very  contradictory. 
Neumayer  and  Schleich  found  that  an  important  increase  took  place 
when  either  men  or  animals  were  subjected  to  warm  baths  ;  Bartels, 
Kaup,  and  Senator,  on  the  other  hand,  came  to  the  opposite  conclu- 
sion, Kaup  even  observing  a  slight  diminution. 

The  author  has  repeated  Schleich's  experiments,  at  the  same  time 
extending  his  observations  to  the  excretion  of  the  inorganic  salts 
(phosphates,  chlorides,  and  sulphates).  In  fever,  the  chlorides  almost 
wholly  disappear.  The  results  are  mostly  of  a  negative  character. 
The  ui*ea  was  not  increased  in  any  experiment ;  the  phosphates  and 
chlorides  show  a  slight  decrease  of  only  very  short  duration,  whilst  the 
sulphates  are  unaffected.  As  an  increase  in  the  carbonic  acid  expired 
takes  place  in  high  temperatures,  experiments  were  made  to  determine 
whether  any  direct  relation  existed  between  the  amount  of  carbonic 
acid  expired  and  urea  excreted.     No  such  relation  could  be  found. 

J.  P.  L. 

Formation  of  Urea  from  Sarcosin.  By  E.  Salkowski  (Zeits. 
Physiol.  Chrm.,  8, 149 — 157).— A  controversy  between  the  author  and 
Schiffen  upon  the  formation  of  urea  from  sarcosin.  J.  P.  L. 

Influence  of  Intellectual  Activity  on  the  Elimination  of 
Phosphoric  Acid  by  the  Urine.  By  A.  Mairet  {Comft.  revd.,  99, 
-y^o — 285). — The  effect  of  intellectual  exertion,  like  that  of  muscular 
exertion,  is  closely  connected  with  the  sufficiency  or  insufficiency  of 
the  diet  of  the  individual.     The  general  x'esult  is  a  diminution  in  the 
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qnantity  of  nitrogfcn  and  alkaline  pliospl  ates  eliminated  by  tlie  urine, 
the  amount  of  diminution  depending  on  the  duration  of  the  intellectual 
effort.  When  the  diet  is  insufficient  relatively  to  the  work  done,  an 
additional  effect  is  ])roduced,  and  the  amount  of  phosphates  of  the 
alkaline  earths  eliminated  is  increased.  For  one  and  the  same  diet, 
the  more  .severe  the  intillectual  effort,  the  greater  is  the  increase  in 
the  elimination  of  earthy  phosphates.  With  a  purely  vegetable  diet, 
this  increase  is  particularly  well  marked.  It  follows  from  these  results 
that  phosphoric  acid  is  intimately  connected  with  the  nutrition  and 
activity  of  the  brain,  and  that  Avhen  the  brain  w^orks  it  absorbs  alka- 
line phosphates  and  gives  up  phosphates  of  the  alkaline  earths.  Intel- 
lectual activity  retards  general  nutrition. 

A  comparison  of  these  results  Avith  those  relating  to  tlie  effect  of 
muscular  exertion  (this  vol.,  p.  1392)  shows  that  intellectual  and  mus- 
cular activity  produce  exactly  opposite  effects;  tlie  foi-mer  diminishes 
the  elimination  of  nitrogen  and  alkaline  phosphates  and  inci-eases  the 
elimination  of  earthy  phosphates,  whilst  tlie  latter  diminishes  the 
elimination  of  earthy  phosphates,  but  increases  the  elimination  of 
alkaline  phosphates  and  of  nitrogen.  The  effect  of  general  nutrition 
is  exerted  alike  on  both  classes  of  phosphates  and  on  nitrogen. 

C.  H.  B. 

Formation  of  Mercapturic  Acid  in  the  Organism,  and  its 
Detection  in  the  Urine.  By  E.  Baumaxx  (Zeif.  I'hijsi,,!.  C'hcm.,  8, 
I'.'O — ll'T). — The  urine  of  animals  after  feeding  with  chloro-  or  bromo- 
])enzene  does  not  originally  contain  the  substituted  chloro-  or  bromo- 
phenylraercapturic  acid,  but  a  body  strongly  Igevorotatfjrv,  which  on 
treatment  with  acids  yields  mercapturic  acid.  The  author  has  ob- 
tained the  potassium  salt  of  this  compound,  but  cannot  isolate  the  free 
acid,  as  it  is  at  once  decom[iosed  into  mercapturic  acid  and  an  acid 
soluble  in  water  and  alcohol,  which  reduces  Fehling's  solution,  and  is 
probably  a  glyceronic  acid.  The  following  is  the  genei-al  method  for 
detecting  the  mercapturic  acid  : — The  urine  is  precipitated  with  lead 
acetate,  the  excess  afterwaids  removed  with  suli)huretted  hydrogen, 
the  filtmte  boiled  for  ten  minutes  with  strong  soda  and  a  few  di-ops 
of  Fehling's  solution,  then  acidified  with  hydrochloric  acid.  If  mer- 
capturic acid  be  present,  a  yellow  caseous  precipitate  of  the  copper 
compound  of  the  mercaptan  will  be  formed.  By  this  reaction  it 
"was  found  that  only  the  halogen-derivatives  of  benzene  and  na])htha- 
lene  formed  any  considerable  quantity  of  mercapturic  acid.  Henzo- 
nitrile  gives  no  trace,  but  forms,  as  Giacosa  conjectured,  the  phenolic 
ethereal  sulphate  which  splits  up  yielding  the  nitrile  of  salicylic  or 
parhydroxy benzoic  acid.  J.    P.   L. 

Inflammable  Gases  in  the  Animal  Organism.  By  B.  Tacke 
(B<r.,  17,  l>2r — ls;{()). —  In  ordrr  to  dctcriaine  wlirther  the  inflam- 
mable gases  generated  in  the  digestive  orgnns  of  animals  pass  out  of 
the  bod}'  by  the  anus  or  through  the  blood  by  the  lungs,  the  author 
has  made  a  series  of  experiments  on  rabbits.  The  boilies  of  the  rab- 
})it3  were  suri-ounded  with  water,  in  onler  to  prevent  as  far  as  possible 
the  diffusion  of  these  gases  tlirniigh  the  skin.  As  the  result  of  these 
experiments  the  author  finds   that,  in  the  case   of  rabbits,  by  far  tlie 
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Sfreater  part  of  the  inflammable  gases  emitted  from  the  body  pa<?Ros 
out  thron^-h  the  lunp^s,  but  that  a  small  quantity  also  passes  out  by  tlie 
anus.  The  author  believes  that  if  any  oxidation  of  these  inflammable 
g'ases  takes  place  durina:  their  passage  through  the  blood  and  lungs, 
the  amount  of  gas  so  oxidised  is  exceedingly  small.  L.  T.  T. 

Analyses  of  Human  Milk.  By  H.  Struve  {Biecl.  Qentr.,  1884, 
503). — Healthy  human  milk  contains  3 — 5  per  cent,  butter-fat,  and 
is  of  a  sp.  gr.  r031 — 1'035.  When  treating  the  milk  with  ether,  a 
gelatinous  mass  is  removed,  but  the  quantity  is  very  fluctuating. 

E.  W.  P. 

Influence  of  Pilocarpine  and  Atropine  on  Lactation.     By  P. 

Hammekbacheb  {Bled.  Ceutr.,  1884,  5U3). — The  action  of  these  two 
drugs  is  to  lower  for  the  time  the  yield  of  milk,  but  their  action  is 
very  transient.  E.  W.  P. 

Employment  of  Milch  Cows  for  Labour.  By  V.  Babo  (Bled. 
Cenfr.,  1884,  502). — It  is  not  advisable  to  work  milch  cows  when 
oxen  are  obtainable,  as  the  former  loose  more  flesh  than  the  oxen, 
and  the  yield  of  milk  decreases.  E.  W.  P. 

Annual  Report  of  Experimental  Dairy  Farm  at  Kiel.     By 

M.  ScHRODT  (Bied.  Ceiitr.,  1884,  417). — The  report  gives  the  extremes 
of  sp.  gr.,  fat,  and  dry  substance  during  the  year;  the  average  of  the 
whole  year  for  day's  milk  was  1'2"30  per  cent,  dry  substance,  3"52  per 
cent.  fat.  The  variations  between  morning  and  evening  milk  are  not 
unimportant,  the  dry  substance  and  fat  differing  from  0"5  to  1  per 
cent.,  and  sometimes  more. 


4 

Sp.  gr. 

Dry  substance. 

Fat. 

,,       .         f  Stall  fed 

Morning    I             ^   i 

■11        "{  grass  ted    .... 

"^'^^       [stall  fed 

1  -0295—1  -0331 

11-52— 12 -G3 

3-01—3-79 

1-0307 -1-0335 

11  -24—13-22 

2  -57—3  -05 

1  -0318—1  -0338 

11-80—12-57 

3-17-3-81 

Erenin      f^' all  feci 

•11        \  grass  fed    .... 
"^'^^        [stall  fed 

1-0302—1-0330 

11-53—12-83 

3-14— 4-05 

1  -0289  -1  -0339 
1  -0321—1  -0339 

11-28-13-92 
12-20—13-11 

2-96-4-77 
3-37—4-15 

Day's  milk,  stall  fed 

1-0300-1-03  51 

11  -32—1^  -87 

2  -74-4  -14 

J.  p. 

Composition  of  Cow's  Milk  in  Holland.  By  D.  Gabel 
{Bled.  Cenfr.,  1881,  420). — The  milk  of  Dutch  cows  is  known  to  be 
poor  in  fat.  18 — 20  litres  are  generally  required  to  make  half  a  kilo- 
gram of  butter.  The  following  table  shows  the  composition  of  the 
milk  of  a  large  and  carefully  conducted  dairy  at  the  Hague  : — 
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Month. 


Ma.\    

June 

July    

August  . , 
September 
October  . . 
November 
December , 
January  . . 
February  . 
March  . .  . . 


Xo.  of 
expts. 


10 
5 
6 
6 
4 
3 
5 
4 
3 
4 
4 


Sp.  gr. 


•0313 
0312 
■0308 
•0306 
•03 IG 
■030(3 
■0310 
0313 
0316 
0306 
0310 


Degrees  of 
creauiometer. 


06 
00 
10 
60 
50 
00 
00 
20 
50 
50 
00 


Solids. 


1216 
12  10 
11-88 
11-95 
12-25 
12-20 
12  -04 
12-10 
11-67 
12-20 
12-30 


Fat. 


2-83 
2-71 
2-57 
2-55 
2-90 
2-75 
2-60 
2-70 
2-60 
2-88 
2-«3 


J.  F. 

Composition  of  the  Ash  of  Cow's  Milk.  By  M.  Schrodt  and 
H.  H.v.\>i:n  {Lniuhc.  Versurhs-Stat.,  31,  55— 7'.^). — The  milk  was  taken 
fi-om  10  cows,  whicb  had  all  calved  between  October  and  the  beginning 
of  the  succeeding  January ;  samples  were  taken  at  seven  difPerent 
times,  from  January  till  September,  and  analysed  with  special  atten- 
tion to  the  ash-constituents  :  the  first  three  samples  were  taken  while 
the  cows  were  in  the  stable,  and  the  rest  of  the  time  they  were  put 
out  to  grass.  The  following  table  gives  the  general  result  of  the 
analyses  : — 


2. 

3. 

4. 

5. 

6. 

•81 

26-94 

25  18 

26-30 

26  17 

22  55 

•78 

10-39 

10-09 

11  97 

11  42 

10  65 

•71 

21  81 

21-09 

21-26 

20  93 

23-57 

•77 

2  75 

2  75 

3-15 

1^78 

2-66 

-13 

0  21 

0  05 

0-08 

Oil 

traces 

-07 

4  15 

3  75 

4-38 

4-20 

3-92 

•11 

2311 

24-61 

22-41 

23-59 

26-51 

-15 

13  15 

15-94 

14  16 

14  81 

13-48 

K.,0 I  25 

Na^.O    11 

CaO   19 

MgO    2 

Fe.Oa 0 

so; 4 

P-^Oj 23 

d ,  16 


24-90 

10-26 

21-77 

1-90 

0  10 

4  30 

25  -41 

11  52 


From  the  abme  ligui-ts,  it  is  readily  seen  that  thei'e  is  no  marked 
change  in  the  ash-constitnents  of  the  milk  at  varying  pei-iuds  of 
lactation.  The  small  dilTerences  that  are  aj)parent  seem  to  owe  their 
origin  to  change  of  fodder  rather  than  to  the  length  of  time  that  the 
cows  had  been  milked.  The  increase  of  the  amount  of  phosj)!ioric 
acid  and  linie  in  the  la.st  four  analyses  is  probably  due  to  an  increa.sed 
secretion  of  casein  in  the  milk  during  that  time,  the  cows  being  then 
in  the  pasture.  The  experiments  were  continued  with  some  of  the 
cows  for  a  few  months  more,  when  a  more  tangible  depressicjn  in 
the  quantity  of  potash  was  n  ited.  The  milk  of  several  cows  which 
liad  just  calved  showed  also  less  alkali,  but  a  considerable  incrca.se  in 
phosj)hate  of  lime.  J.  K.  C. 
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Infection  of  Eggs  by  Chicken  Cholera.  By  Bakth^lemt 
{Bied.  Ceutr.,  1884,  419). — A  lien  with  the  disease,  of  which  she  after- 
wards died,  laid  14  eggs  which  were  set  to  be  hatched,  but  they  did 
not  come  to  maturity — opened  between  the  eighth  and  tenth  day  there 
was  found  a  quantity  of  black  blood,  having  the  peculiar  smell  of 
blood  from  fowls  dead  of  the  disease  ;  this  blood  contained  numerous 
bacteria.  It  is  clear  that  the  secretions  of  the  mother,  containing  the 
spores,  passed  into  the  substance  of  the  egg,  and  the  shells  allowed 
sufficient  oxygen  to  pass  to  enable  them  to  develop.  J.  F. 

Bacillus  of  Cattle  Plague.  By  Metzdorf  (Bled.  Gentr.,  1884, 
419 — 420). — The  author  has  observed  a  distinctive  bacillus  in  the 
blood  of  animals  which  died  of  the  disease;  it  was  also  observed  in 
the  coats  of  the  intestinal  canal  and  the  lyrapiiatic  glands ;  the 
microscopic  examinations  were  made  on  the  bodies  immediately  after 
death,  so  that  there  could  not  be  any  question  of  putrefactive 
germs.  J-  F. 

Action  of  Potassium  Ferricyanide  on  Blood.  By  v.  Meeing 
{Zeits.  Physiol.  Ghem.,  8,  186 — 189). — Metahgemoglobin  is  formed  by 
the  action  of  ferricyanide  of  potassium,  only  wlien  the  red  blood  cor- 
puscles  have  been  destroyed,  either  by  the  addition  of  water,  ether, 
chloroform,  or  alternately  freezing  and  thawing,  and  have  yielded 
their  colouring  matter  to  the  surrounding  fluid.  In  concentrated 
solutions,  its  action  is  preservative,  the  same  as  chloride  of  sodium 
and  sulphate.  J.  P.  L. 

Poisonous  Action  of  Urea.  By  Gri^hant  and  Quinquaud  (Gompt. 
rend.,  99,  383 — 385). — When  urea  is  injected  in  sufficient  quantity 
under  the  skin  of  the  frog,  guinea-pig,  rabbit,  pigeon,  and  dog,  it  gives 
rise  to  tetanic  convulsions,  similar  to  those  produced  by  strychnine,  fol- 
lowed moi'e  or  less  rapidly  by  death.  The  amount  of  urea  in  100  grams 
of  the  blood  after  death  was  0'82  gram  in  the  case  of  the  guinea-pig ; 
0"661  gram  in  the  case  of  the  rabbit,  and  0'6  gram  in  the  case  of 
the  dof.  The  amount  present  in  100  grams  of  human  blood  in  fatal 
cases  of  retention  of  urine,  &c.,  vai'ied  from  0'21  gram  to  0'41  gram. 

When  urea  is  injected  under  the  skin,  the  whole  of  it  is  never  com- 
pletely absorbed  before  the  animal  dies,  even  if  death  does  not  take 
place  until  several  hours  after  injection.  Urea  does  not  act  directly 
on  the  muscular  fibx'e,  and  does  not  diminish  the  energy  of  its  con- 
traction. C.  H.  B. 

Do  Bones  contain  Keratin  ?  By  H.  E.  Smith  {Zeits.  f.  Biol., 
19,  469 — 482). — Brcesike  maintains  that  the  membranes  of  the 
Haversian  canals  of  the  lacunee  and  the  canaliculi  consist  of  keratin. 
The  author,  to  test  this  assertion,  determined  anew  some  of  the  chief 
properties  of  keratin  by  experimenting  on  bodies  containing  it  in  a 
pure  state.  He  found  that  it  resisted  both  the  action  of  pepsine  and 
trypsine ;  a  solution  of  caustic  potash  or  soda  of  20  per  cent,  dissolved 
it ;  40  per  cent,  solutions  had  a  weaker  action,  and  a  solution  of  ^  to 
1  per  cent,  scarcely  any  action  at  all.     Bones,  however,  when  digested 
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with  pepsine  and  trvpsine,  left  but  an  unimpoi'tant  residne,  which, 
moreover,  was  completely  soluble  in  a  ^  or  1  per  cent,  solution  of 
caustic  potash  or  soda,  after  removal  of  the  fat  by  ether. 

J.  P.  L. 
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Action  of  Oxygen  on  the  Activity  of  the  Lower  Organisms. 
By  F.  Hoi'Fii-SKVLEK  (Zcifs.  Fhysiol.  Clum.,  8,  21-4— 228). — From 
further  researches  conducted  with  the  apparatus  described  in  a 
previous  paper,  by  means  of  which  a  continual  supply  of  oxygen  can 
be  introduced  into  the  fluid,  the  author  has  been  led  to  the  conclusion 
that  when  oxygen  is  continuously  present,  the  only  certain  products 
formed,  during  the  putrefaction  of  albuminous  liquids,  are  carbonic 
anhydride,  water,  and  ammonia,  or  some  closely  allied  nitrogen 
compound  ;  neither  hydrogen  or  marsh-gas,  indole,  nor  skatole  are 
formed  except  perhaps  in  very  small  c[uantities  ;  leucine  and  tyrosine, 
too,  if  formed  at  all,  are  only  passing  stages  and  do  not  exist  per- 
manently. Thus  putrefactive  bacteria  behave  as  all  other  organisms, 
they  assimilate  oxygen  and  eliminate  carbonic  anhydride,  water, 
and  ammonia.  In  the  absence  of  oxygen,  all  organisms  show 
more  or  less  evidence  of  fermentation,  but  whilst  the  ordinary  putre- 
factive bacterium  can  live  some  time  when  oxygen  is  excluded  or 
present  in  insufficient  quantity,  all  other  organisms  die  off.  The 
bacterium  of  the  cellulose  fermentation  resists  the  want  of  oxygen 
for  a  long  time.  Whether  there  are  organisms  that  live  in  the 
absence  of  oxygen  is  not  shown.  Bacteria  multiply  quicker  in  the 
presence  of  an  excess  of  oxygen  than  with  an  insufficiency. 

J.  P.  L. 

Influence  of  High  Pressures  on  Putrefaction.  By  A.  Certes 
(Co)tipt.  rend.,  99,  385 — 388). — Vegetable  and  animal  infusions  in 
fresh  water  and  sea  water  putrefy  under  pressures  of  from  850  to 
500  atmos.,  but  the  chemical  changes  which  take  place,  and  the 
organisms  which  are  developed,  seem  to  be  different  from  those 
observed  when  the  same  solutions  ferment  under  oi'dinary  pi-essure. 
Blood  containing  the  bacilli  of  anthrax  lost  none  of  its  virulence  by 
being  subjected  to  a  pi-essure  of  600  atmos.  for  24  hours. 

C.  H.  B. 

Cultivated  Wine  Yeast.  By  A.  Rommiei  (Compf.  rend.,  98, 
1504 — lo'JG^. —  The  true  wine  ferment  on  the  skin  of  the  gra]ie 
requires  a  considerable  time  and  a  comparatively  high  temperature 
for  its  development,  and  before  it  attains  its  full  activity  other 
ferraent.s  and  moulds  develop  and  ])roduce  secondary  fermentations 
which  impair  the  quality  of  tlie  wine.  If,  however,  the  fresh  must  is 
mixed    with  a  suitable  j)roportion  of  cultivated   wine   veast  (about 
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15  c.c.  per  kilo.),  fermentation  takes  place  rapidly  even  at  tem- 
peratures as  low  as  15 — 22°,  and  is  complete  in  about  7  days.  If  the 
must  is  mixed  with  sugar,  the  latter  is  entirely  dec(miposed,  but  in 
this  -case  complete  fermentation  requires  a  much  longer  time.  The 
rapidity  with  which  the  principal  fermentation  takes  place  under 
these  conditions  prevents  the  development  of  the  secondary  fer- 
ments, and  the  quality  of  the  wine  is  much  improved.  The  low 
temperature  at  which  fermentation  takes  place,  and  the  short  time 
required  for  its  completion,  render  this  method  especially  valuable 
for  the  production  of  white  wines.  C.  H.  B. 

Water  Culture  of  Lupines.  By  Weiske  (Landw.  Ver such- Stat., 
30,  437 — 444). — The  fact  of  lupines  producing  a  crop  rich  in  nitrogen 
when  grown  in  soils  poor  in  that  element  has  excited  much  interest, 
but  the  author  believes  that  comparatively  few  cultural  experiments 
have  hitherto  been  made  with  them.  His  experiments  consisted 
in  growing  two  sets  of  plants,  one  in  a  nutritive  solution  containing 
nitrogen,  the  second  in  water  free  from  it.  The  first  set  of  experi- 
ments were  unsuccessful,  but  the  second  yielded  better  results,  six 
strong  healthy  plants  were  selected,  three  placed  in  cylinders  con- 
taining the  one,  and  three  in  cylinders  filled  with  the  other  medium ; 
this  was  done  on  21st  June,  in  the  middle  of  July  the  plants  in  the 
non-nitrogenous  fluid  ceased  growing,  and  gradually  faded.  The 
others  on  the  contrary  had  finely  formed  roots,  and  continued  to 
grovv.  Other  four  plants  were  then  taken,  two  of  them  placed  in 
cylinders  with  closely  fitting  lids  bored  to  let  the  stem  of  the  plant 
through,  then  carefully  stopped  with  wadding  so  that  the  roots  could 
not  obtain  nitrogen  either  from  the  air  or  water,  two  others  were 
grown  in  porcelain  dishes  in  filter-paper  saturated  with  nitrogenous 
solution ;  after  a  short  time  one  plant  of  each  set  died — as  did  the 
others  later  on :  the  author  gives  tabular  results  of  analyses,  but 
owing  to  comparative  failure  of  the  experiments  they  are  not  of  much 
value.  J.  F, 

Change  in  the  Composition  of  Potatoes  by  Ripening.     By 

Saare  (hied.  Gentr.,  Iboi,  322  —  324). — Measurements  of  the  average 
size  of  starch  cells  are  given,  and  they  are  for  large  cells  215  microm., 
the  greatest  difference  being  80  microm.  The  smaller  potatoes 
have  round.,  whilst  the  larger  have  elongated  cells;  the  smallest 
cells  measured  on  the  average  115  microm.  The  author  divides 
the  o-rains  into  firsts,  seconds,  and  thirds,  according  to  size,  as  follows  : 
21  microm.,  21 — 12'5  microm.,  and  under  12"5  ;  the.se  latter  are  lost  to 
the  manufacturers,  being  washed  away.  The  percentage  of  these 
qualities  varies  in  ripe  tubers  according  to  varietj^.  During 
ripening,  the  total  weight,  size,  and  number  of  tubers,  size  of  cells, 
sp.  gr.,  dry  matter,  and  starch  steadily  increase,  whilst  sugar  and 
fibre  decrease;  when  employing  the  table  for  calculating  available 
stai-ch  ffom  the  sp.  gr.  of  tubers,  1'5  per  cent,  must  be  deducted  and 
i)laced  to  the  account  of  loss  :  the  number  of  large  grains  increases 
as  the  potato  ripens.  E.  W.  P. 
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Influence  of  Knigite  on  the  Percentage  of  Starch  in  Potatoes. 
By  KErrt;  (Hied.  Centr.,  18.^'-1,  oO.jj. — Tlie  reduction  of  starch  in 
potatoes  by  the  use  of  kainite  as  manure  is  ascribed  to  the  chlorine 
present,  but  if  krugite,  which  contains  but  very  little  chlorine,  is  used, 
the  results  are  the  same — the  starch  falls  considerably  in  pei-centage. 

E.  W.  P. 

Absorption  of  Nitrogen  by  Leguminous  Plants.  By  Bou- 
TEIJ.KAU  [Hied.  Cent)-.,  L^b-i,  420). — An  old  vineyard  wlien  cleared  and 
manured,  was  cropped  for  two  years  with  grain  in  such  quantity  that 
it  was  calculated  all  the  nitrogen  had  been  exhausted  by  the  corn, 
yet  the  third  year  there  was  an  abundant  yield  from  lucerne  and 
esparsette,  sown  between  the  drills. 

Another  Held  was  well  manured  with  stable  manure,  ^  was  planted 
with  potatoes,  i  with  maize,  and  I  with  vetches,  the  second  year  the 
whole  field  was  sown  with  wheat,  the  part  where  potatoes  had  been 
yielded  3U  hectolitres,  after  maize  28  hectolitres,  after  the  vetches  35 
hectolitres,  although  the  vetches  themselves  contained  more  nitrogen 
than  tlie  maize.  J.  F. 

Absorption  of  Nitrogenous  Foodstuffs  by  Plants.  By  W.  O. 
Atwatkr  (Anti.  CJiim.  Fhijs.  [Gj,  2,  322 — 331). — This  paper  contains 
an  account  of  a  series  of  experiments  carried  on  during  the  last  seven 
years  in  various  parts  of  the  United  States  and  Canada.  Their 
object  was  to  ascertain  (1)  the  effect  produced  on  different  kinds  of 
plants  by  the  application  of  mineral  manure,  such  as  calcium 
superphosphate  and  potassium  chloride;  (2)  the  fertilising  influence 
of  nitrogen  in  the  form  of  nitrates  and  ainmoniacal  compoands ; 
and  (3)  the  degree  of  absorption  of  nitrogen  by  the  plants,  from  the 
soil  or  air. 

Tlie  experiments  were  performed  with  maize,  potatoes,  and  oats ; 
the  results  may  be  summed  up  as  follows  : — 

(1.)  Maize  absorbs  large  quantities  of  the  phosphoric  acid  and 
potassium  chloride  manui-es,  but  relatively  small  quantities  of  nitro- 
genous substances ;  it  posses.ses  to  a  high  degree  the  property  of 
obtaining  its  necessary  nit  Imogen  from  natural  sources.  In  this  i-espect, 
maize  resembles  the  Legnminosae  i-ather  than  the  cereal  plants. 

(2.)  Potatoes  seem  to  be  affected  by  the  superphosphates,  potash 
salts,  and  the  nitrogenous  manures,  and  are  less  apt  than  maize  to 
procure  their  nitrogen  from  natuiul  sources. 

(3.)  Oats  are  more  sensible  than  potatoes  to  a  defect  of  nitrogen, 
and  are  more  prolited  by  the  addition  of  that  element  in  the  form  of 
numure.  V.  H.  V. 

Influence  of  Water  on  the  Growth  of  Plants.  By  Hi:LM{iEiiEL 
{liit'l.  Criilr.,  1.^81-,  tZ") — J-Sl). — Tlie  questions  t(^  be  answered  were: 
Jlow  much  water  does  a  plant  transpire  under  normal  conditions  ^ 
llow  much  water  must  l)e  present  in  the  soil  'f  And  how  is  the  proper 
quantity  of  water  to  be  retained  ?  Barley  was  sown  in  quartz  saml, 
to  wliich  had  been  added  suflicient  plant-food,  and  the  amount  of 
water  present  was  60  per  cent,  of  the  whole  retainable  water.  Tiie 
ob.servations  showed  that  the  cvaiwration  was  much  more  dependent 
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on  the  temperature  of  the  air  than  on  the  evaporating  surfaces ;  a 
rising  temperature  with  di-yness  increased  the  evaporation,  and  vice 
versa.  Wlien  the  temperature  remains  constant,  then  the  moistness 
of  the  air  greatly  aifects  the  evaporation,  which  may  in  dry  air  be 
raised  to  doable,  and  in  moist  air  reduced  to  one-half  that  which  is 
evaporated  under  normal  conditions  ;  but  this  alteration  has  no  effect 
on  the  physiological  functions  of  the  plant  so  long  as  the  condition 
of  soil  remains  normal.  A  long  account  of  the  construction  of  the 
apparatus  used  in  this  research  is  given.  The  rapidity  of  the  air 
currents  h'ls  much  influence  on  the  evaporation,  but  the  effect  is 
much  less  than  those  exerted  by  warmth  and  moistui-e.  To  observe 
the  effect  of  light,  two  healthy  and  well-grown  barley  plants  were 
examined,  the  one  under  a  bell- jar  painted  white,  the  other  under  a 
clear  glass  jar,  both  of  them  connected  with  the  ventilating  apparatus 
above  referred  to  ;  other  coloured  shades  were  also  employed,  but  all 
with  a  similar  result,  that  light  has  a  very  considerable  influence,  but 
not  so  great  as  that  exercised  by  heat  and  moisture. 

Experimenting  with  sunflowers,  the  author  finds  that  the  rise  of  the 
sap  is  independent  of  the  leaves,  and  that  moisture  is  carried  up  by 
the  roots,  so  long  as  there  is  a  certain  degree  of  water  in  the  soil ;  the 
minimum  of  moisture  seems  to  be  slightly  above  8  per  cent,  of  the 
dried  soil.  E.  W.  P. 

Formation  of  Diastatic  Ferments  in  the  Cells  of  the  Higher 
Plants.  By  W.  Detmer  (Ann.  Agronomiques,  10,  2dO— 281). — 
Ungerminated  grains  of  wheat  contain  a  little  diastatic  ferment,  but 
the  presence  of  oxygen  is  necessary  to  the  further  development  of 
this  ferment  by  germination.  J.   M.  H.  M. 

Relation  of  Red  Colouring  Matter  of  the  Phanerogams  to 
the  Migration  of  Starch.  By  H.  Pick  {Ann.  Agronomiques,  10, 
274—276;  from  Bot.  Gentralhlatt,  16,  281,  314,  343,  375).— In 
many  of  the  phanerogams,  different  organs  or  parts  of  organs  are 
coloured  red,  either  permanently  or  at  certain  periods  of  their 
life.  The  author  brings  together  a  number  of  observations  on  the 
formation  and  optical  properties  of  this  red  colouring  matter, 
and  on  its  relation  to  the  transportation  of  starch  at  certain  phases 
of  a  plant's  life.  It  seems  probable  that  the  colouring  matter  is 
derived  from  tannin,  since  it  is  especially  noticeable  in  tannin- 
producing  plants,  and  experiments  seem  to  show  that  as  the 
red  colour  of  young  leaves  increases,  so  the  tannin  decreases. 
The  colouring  matter  itself  gives  some  of  the  reactions  of  tannin.  In 
stems,  leaves,  and  fruits  {e.g.,  apples),  the  red  colour  is  only  developed 
on  the  parts  exposed  to  light,  and  young  plants  which  remain 
uncoloured  so  long  as  they  are  kept  in  the  dark,  speedily  redden  on 
exposure  to  light,  which  may  be  white,  blue,  or  red  indill'ei'eutly.  The 
absorption-spectrum  of  the  red  colour  is  almost  exactly  complementary 
to  that  of  chlorophyll.  By  exposing  portions  of  a  growing  leaf 
of  the  castor-oil  plant  under  ruby  glass,  or  under  a  solution  of 
the  red  colouring  matter  obtained  from  beetroot,  the  author  shows 
that  at  the  end  of  15  minutes  of  sunlight  the  starch  contained  in  the 
outer  layers  of  cells  has  almost  entirely  migrated  to  the   subjacent 
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cells  of  the  circulatory  tissues.  By  exposure  to  direct  solar  li<;lit,  on 
the  contrary,  it  is  the  outer  layers  of  cells  which  liecome  charged 
with  starch  granules.  By  causing  the  leaf  of  a  French  bean  to  absorb 
a  solution  of  sugar,  starch  may  be  made  to  accumulate  in  the  cell 
layers  ;  on  exposing  the  leaf  to  red  light  this  starch  also  migrates  to 
the  subjacent  tissues. 

With  regard  to  the  autumnal  colouring  of  leaves,  the  lower  tempera- 
ture increases  the  formation  of  tannin,  which  becomes  chauged  into 
the  red  coloax-ing  matter ;  the  starch  accumulates  by  preference  in  the 
coloured  cell-^,  and  disappears  with  the  fall  of  the  leaf. 

J.  M.  H.  M. 

Osmotic  Functions  of  Living  Parenchyma,  By  Wkstermaieb 
(A>ni.  Agronoiiiuiui'S,  10,  271 — 'llo). — An  account  of  the  part  taken, 
according  to  the  author's  theory,  by  the  ligneous  parenchyma  and 
medullary  tissue  in  causing  the  ascent  of  the  sap.  An  experiment 
with  i)arenchyma  is  adduced  in  support  of  it.  J.  M.  H.  M. 

Absorption  of  Water  by  Flower  Petals.  By  A.  Burgerstfjx 
{r>i>'<l.  C>  iifr.,  ls>^l-,  -I'l'I). — The  petals  of  several  kinds  of  composite 
plants  have  the  property  of  absorbing  moisture,  and  the  underside  of 
the  petals  is  more  active  than  the  uppei*.  J.  F. 

Transpiration  in  Plants  in  the  Tropics.  By  V.  M.\rcaxo 
(Compt.  rend.,  99,  53 — 55). — The  evaporation  of  water  from  the 
leaves  of  plants  in  the  tropics  is  practically  the  .same  during  the 
night  as  during  the  d.ay.  One-half  to  three-quarters  of  the  total 
evaporation  during  the  day  takes  place  between  G  a.m.  and  mid-day, 
the  maximum  being  reached  between  10.15  a.m.  and  noon,  whilst 
from  noon  to  G  P.M.  there  is  very  little  evaporation.  Evaporation  is 
not  sensibly  affected  by  the  hygrometric  condition  of  the  atmosphere. 
The  maximum  in  the  morning  corresponds  exactly  with  the  minimum 
pressure  of  the  sap.  C.   H.  B. 

Chemical  Phenomena  of  the  Respiration  of  Plants.  By  T. 
L.  Phifson  (Chem.  News,  50,  ;37). — The  author  showed  in  a  previous 
paper  (Chimin.  News,  1883)  a  simple  apparatus  by  which  unicellular 
alga;,  supplied  constantly  with  fresh  spring-water  and  exposed  to  sun- 
light, gave  a  constjint  evolution  of  oxygen  gas.  When  the  carbonic 
anhydride  of  the  spring- water  is  exhausted,  fresh  spring- water  is  let 
into  the  apparatus,  whilst  the  old  water  is  run  off,  and  the  evolution 
of  oxygen  continues.  Instead  of  renewing  the  water,  cnrbonic  anhy- 
dride was  supplied  to  the  water  after  three  or  four  days'  running  had 
exhausted  its  faculty  of  causing  the  alga)  to  give  off  oxygen.  The 
faculty  of  evolving  oxygen  was  restored,  but  not  to  any  great  extent, 
and  it  became  less  and  less  manifest  with  successive  additions  of  car- 
bonic anhydride. 

Experiments  show  that  plants  exposed  to  sunlight  are  incapable  of 
evolving  oxygen  in  spiing-water  which  has  been  thoroughly  boiled 
for  five  minutes,  then  rapidly  coole<l  and  supplied,  when  cold,  with  small 
or  large  quantities  of  carlxjnic  aidiydride.  Evidently  something  else 
is  requii-ed  by  the  plant,  and  this  is  hydrogen  peroxide,  which  is  ilecom- 
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posed  by  boiling  the  water.  Its  presence  can  be  demonstrated  in  all 
spring-water,  and  it  is  as  essential  to  the  life  of  the  plant  as  carbonic 
anhydride  is.  "  Respiration  "  of  plants  is  due  to  the  reaction  which 
occurs  in  the  plant-cell,  between  carbonic  anhydride  and  hydrogen 
peroxide,  oxygen  being  evolved  whilst  tex'uary  compounds  are  formed 
in  the  plant-cell. 

When  spring- water  is  boiled,  the  air  collected  (after  absorption  of 
cai-bonic  anhydride)  contains  30-33  per  cent,  of  oxygen,  instead  of 
21  per  cent.  This  difference  is  chiefly  due  to  oxygen  in  the  state  of 
hydrogeu  peroxide. 

Manganese  peroxide  in  spring-water  exposed  to  strong  sunlight 
can  be  made  to  "  breathe  "  like  the  unicellular  algee.  Unicellular 
algae  in  spring-water  which  has  been  impregnated  with  carbonic 
anhydride  after  boiling  (and  so  deprived  of  its  hydrogen  peroxide), 
and  having  abundant  contact  with  the  air,  will,  after  several  days' 
exposure  to  the  sun,  evolve  small  quantities  of  oxygen,  showing  that, 
in  these  circumstances,  hydrogen  pei'oxide  is  slowly  formed  again. 

J.  T. 

Effect  of  Depth  of  Sowing  on  the  Germination  and  Growth 
of  Plants.  By  E.  Wollny  {Bled.  Centr.,  1884,  293— 299).— There 
are  no  definite  results  obtained  by  the  experiments  described,  but  the 
general  outcome  seems  to  be  that  the  deeper  the  seeds  or  tubers  are 
laid  in  the  soil  the  moi-e  irregular  and  the  later  do  the  plants  appear 
above  ground,  and  there  seems  to  be  a  definite  depth  for  each  kind  of 
seed;  but  this  is  again  dependent  on  weather  and  soil.  In  experi- 
ments with  rye,  it  appeared  that  deeply  sown  seed  suffered  much  more 
from  winter  cold  that  the  shallow  sown  seeds,  and  when  potatoes  are 
set  deep  there  is  less  chance  of  their  being  attacked  by  disease. 

E.  W.  P. 

Ratio   of  Nitrogen   to    Phosphoric    Acid   in   Seeds.     By  E. 

Heiden  and  others  {Bled.  Centr.,  1884,  484 — 486). — W.  Mayer  and 
Arendt  have  both  stated  that  there  exists  a  definite  ratio  between  the 
above  components  of  seeds,  and  Siegert  considers,  in  the  case  of 
wheat  and  rye,  that  the  percentage  is  affected  by  manuring ;  Ritt- 
hausen  and  Pott  are  of  similar  opinion,  whilst  Kreusler  and  Kera 
believe  that  phosphates  reduce  the  nitrogen  in  the  seed.  The  author 
has  experimented  with  oats,  rye,  vetches,  and  peas,  and  finds  that  straw 
crops  are  rendered  richer  in  protein  by  the  use  of  nitrogenous  manures, 
but  that  by  the  nse  of  phosphates  alone  the  albumin  is  neither 
raised  nor  depressed.  He  finds  also  that  the  ratio  of  phosphoric  acid 
to  nitrogen  in  oats  and  rye  is  wider  than  is  stated  by  Mayer,  viz., 
1:1-20— 1:2-13  roats)  and  1  :  1-44— 1-267  (rye).  With  the  other 
crops,  nitrogen  does  not  increase  the  albumin,  but  phosphates  lower 
it.  '  E.  W.  P. 

Ccmposition  of  American  Wheat.  By  C.  Richardson  {Bied. 
Ceiitr.,  1S84,  4'10 — i'll). — The  author  has  examined  more  than  200 
samples  of  American  wheat;  it  will  be  seen  that  it  contains  less 
moisture,  cellulose,  and  albumin  than  European  wheat.  The  prin- 
cij.al  ingredients  fluctuate  between  the  following  limits  :  — 
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Mininunn.  Maximum.  DiflVrcnce. 

Water 605  13-o2  &4:7 

Ash 0-80  2-98  2-18 

Fat 1-.S9  3-93  2-54 

Starch G7-!'5  78-95  ll'OO 

Cclhilose 0-U  276  2-32 

Nitrogenous     \         g.^-  ^^.^q  q.q. 
matter. ...  J 

The  variations  in  the  niti-ogenons  matter  are  large,  but  in  other 
countries  there  are  even  greater  differences,  and  the  grain  in  North 
America  has  not  yet  attained  its  maximum  of  nitrogen. 

The  small  amount  of  moisture  is  attributed  to  tlie  American  method 
of  harvesting.  With  the  exception  of  Minnesota,  Dakota,  and 
Colorado,  American  wheats  are  poorer  in  nitrogen  than  those  of  any 
other  country ;  the  grain  from  the  Atlantic  States  is  the  poorest,  and 
it  is  a  curious  fact  that,  as  a  rule,  the  grain  from  those  States  is 
smaller  than  in  the  Western  and  Pacific  States.  J.  F. 

Analysis  of  American  Barley.  (Bied.  Cenfr.,  1884,  491.) — 
Analyses  of  several  American  barleys  show  that  they  are  of  a  higher 
class  than  is  generally  supposed,  and  are  capable  of  making  quite  as 
good  malt  as  German  and  Austrian  grain.  F.  W.  P. 

Occurrence   of  Vicin  in  Broad  Beans  (Vicia  faba).     By  H. 

RnTH.\Lsi;.v  (./.  pr.  Cht'm.  [2],  29,  3-VJ  — o6U). — This  substance, 
Cj^HsiNnOoi,  was  formerly  found  by  the  author  (Abstr.,  1881,  11.5b) 
in  the  seed  of  Vicia  sativa,  he  now  finds  it  in  V.  faha  and  V.  viivor. 
The  finely-ground  beans  are  extracted  with  alcohol  (8-5  per  cent.),  and 
the  residue  obtained  after  distilling  off  the  alcohol  is  shaken  up  with 
ether  to  remove  the  fats,  when  a  substance  separates  in  thin  colour- 
less needles,  which  give  the  characteristic  reaction  for  vicin,  viz.,  after 
boiling  with  a  few  drops  of  hydrochloric  acid,  and  allowing  to  cool, 
a  deep  blue  solution  is  obtained  on  adding  a  trace  of  ferric  chloride 
and  then  ammonia  in  excess.  P.   F.  F. 

Composition  of  Lapines.  By  E.  Flechsig  [Lnndiv.  Versvch"- 
Stat.,  30,  41-0 — 447). — This  paper  is  a  report  of  numei-ous  analysts 
of  the  seeds  and  stalks  of  lupines.  Full  details  are  given  in  tables 
which  accompany  it — one  of  tlu-m  presents  a  summary  of  i-esults  (p. 
1406).  It  will  be  observed  that  there  is  a  great  difference  between  the 
nitrogenous  contents  of  the  different  varieties.  L.  Cniikshanhsii  heads 
the  list  with  47  13  per  cent,  protein,  the  lowest  being  L.  hir.tnlis  with 
only  2781  per  cent.  ;  their  contents  in  alkaloids,  estimated  by  Taiibei-, 
are  also  very  variable.  L.  albus,  which  is  unfitted  for  cattle  food, 
because  of  it.s  great  bitterness,  contains  less  than  other  varieties 
which  are  readily  eaten  ;  bitterness  is  therefore  not  a  measure  of'  tiie 
alkaloids  present  ;  the  amount  of  fat  also  is  very  variable,  and 
varieties  containing  most  of  it  have  least  woody  fibre. 
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Lupine  Seeds. 


Name  of  variety. 

Crude  protein. 

3 

o  ^• 

Ethereal   ex- 
tract    less 
alkaloid. 

Alkaloids. 

Woody  fibre. 

■^ 

46  13 
46-88 
27-81 
37-31 
36-19 

37-44 
47-13 

35  -94 

36  31 
37-94 
35-56 
43-25 

29-74 
28-48 
44-97 
36-02 
40  -76 

37-91 

25-66 
40-26 
40-61 
38  -48 
39-64 
32-01 

6-53 

6-48 

8-50 

13-01 

7-47 

12-53 

15-83 
7-44 

7-72 

8-38 

7-95 

12  m 

0-81 
0-70 
0-02 
0-51 
0-27 

0-39 
1-00 
0-25 
0-29 
0-37 
0-32 
0-48 

13-01 
13-34 
15-91 
10-21 
12-55 

9-36 
6  74 
13  33 
1--J-29 
12-10 
12-71 
10-97 

3-78 

"White  seeded  yellow 

li    liirsutus 

4-12 
2-79 

2-94 

Large    seeded   white    blue 
flower 

2-76 
2-37 

3-64 

2-78 

2-78 

„  white  seeded  blue  flower 

2-75 
2-73 

,  polvphYllus    

3-82 

Lupine  Straw. 


Name  of  variety. 

Crude  protein. 

2  ^ 

cd 

'■^ 
o 
o 

Lap  luteus 

7-25 
6-94 
4-25 
3-31 
3-94 
3-31 
8-69 
419 
3-50 
2-13 
4  19 

34 
32 
38 
35 
35 
34 
33 
30 
32 
35 
34 

31 
43 
35 
61 
11 
u7 
43 
91 
95 
23 
94 

2-26 
2-88 
1-66 
2-04 
1-31 
1-27 
1-56 
0-87 
1-60 
1-57 
1-90 

50 
52 
52 
56 
56 
58 
51 
60 
58 
56 
54 

18 
22 
06 
30 
52 
03 
11 
69 
42 
99 
93 

6-ro 

5-53 

3-68 

2-74 

Large  seeded  wlnte  blue  flower.  . . 

3-12 
3  32 

5-21 

3-34 

3-53 

,,  white  seeded  blue  flower 

4-08 
4-04 

J.  F. 

Peronospora  Viticola.     By  E.  Mach  (Bied.  Centr.,  1884,  495).- 
Tlie  followmg  are  analyses  of  grapes  from  infected  vines  : — 


Non-saccharine. 

Acids. 

8-81  p.c. 

1(V9  p.c. 

39G    „ 

171    „ 

:^-^0  „ 

l'2-7    „ 

6;38   „ 

27-3   „ 

3-78  „ 

18-4  „ 

3-83   „ 

18-4   „ 

E.  W.  P, 
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Sugar. 

Negrara 593  p.c. 

Rossara 5'38    ,, 

Gropello    1012    „ 

Negrara  (green)  .  .      337    ,, 
„•      better  qual- 
ity      3-92  „ 

Negrara,  best    ....      6  41    ,, 


Poisonous  Effects  of  Arsenic,  Zinc,  and  Lead,  on  Vegetable 
Organisms.  By  F.  Nobbe  and  others  {Lamlir.  Versuchs-Stat.,  30, 
.Sbl — 42J). — These  experiments  were  undertaken  to  ascertain  tlie 
effects  of  applying  those  metals  directly  to  plants  in  process  of 
growth  :  the  subjects  of  experiment  were  plants  of  peas,  oats,  maize, 
and  buckwheat.  The  mode  of  culture  was  that  known  as  water  cul- 
ture, in  large  glass  cylinders  supplied  with  the  nutritive  solution  em- 
ployed at  the  experimental  station  of  Tharaud ;  the  arsenic  was 
added  to  the  different  vessels  in  the  form  of  potassium  arsenite,  in 
four  degrees  of  strength,  viz.,  3,  33,  333,  1000  mgrms.  As  per  litre. 

The  plants  were  introduced  into  the  vessels  in  a  healthy  condition, 
and  similar  plants  were  reserved  as  control.  In  all  cases,  the  results 
were  fatal,  bat  the  time  varied  not  a  little,  the  plants  treated  with 
the  least  quantity  recovering  for  a  brief  period,  but  eventually  suc- 
cumbing. With  all  the  plants,  the  upper  leaves  were  first  affected, 
the  decay  gradually  attacking  the  stems;  the  appearance  of  the  routs 
was  peculiar,  their  growth  ceased,  and  they  became  tinged  with  a 
yellow  shade.  Four  plants  of  maize  were  taken  and  tested  for 
arsenic ;  that  treated  with  3  mgrms.  arsenic  yielded  none,  that  with 
33  mgrms.  nothing,  with  333  mgrms.  equal  to  O'l  mgrm.,  and  that 
with  1000  mgrms.  Oo  mgrm.  AsOs. 

The  authors  think  that  the  action  of  the  arsenic  consists  either  in 
causing  an  excessive  transpiration  from  the  plants,  or  that  it  prevents 
the  absorption  of  moisture  by  the  roots.  This  induced  them  to  make 
farther  experiments  with  plants  in  a  dark  atmosphere  saturated  with 
moisture,  which  they  obtained  by  growing  them  under  bell-glas.ses 
with  necessary  precautions;  as  usual,  growing  similar  plants  to  con- 
trol the  experiments.  Both  sets  died,  but  those  under  glasses  more 
slowly  than  the  others,  and  the  result  leads  the  authors  to  believe  the 
protoplasm  of  the  root  cells  is  the  vulnerable  point,  the  j)oison  destroy- 
ing the  power  of  osmose  by  the  roots. 

Furtiier  experiments  were  made  as  to  the  limit  of  dilution  which 
would  l>e  injurious  to  vegetation,  and  it  was  found  that  the  y)resence 
of  As  1  to  1,000,000  =  1  mgrm.  of  As  per  litre,  exercised  a  decidedly 
injurious  effect  on  the  normal  growth. 

The  authors  next  directed  their  attention  to  the  quantitative  esri- 
mation  of  the  arsenic  actually  absorbed  by  the  plants,  and  give  the 
results  in  tables,  which  show  the  quantities  to  be  extremely  minute, 
the  roots  containing  most  and  the;  leaves  least. 

In  order  to  a.scertain  the  rapi<lity  of  absorption,  several  experiments 
were   made  by   submitting  plants   to  the  iidluence  of  the  poi.sou  for 
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pei'iods  vaiying  from  five  minutes  to  an  hour,  then  carefully  washing 
the  roots  and  replacing  the  plants  in  the  normal  solution,  it  was 
found  that  some  possessed  greater  powers  of  resistance  than  others. 

Experiments  with  salts  of  lead  and  zinc  were  made  in  a  similar 
manner ;  the  effects  of  the  latter  were  very  similar  to  those  of  arsenic, 
the  death  of  the  plant  rapidly  following  considerable  doses  :  the  salts 
of  lead  are  not  so  poisonous  to  vegetation  as  zinc ;  y  ^^^^th  part  of  the 
latter  killed  a  plant  in  three  days,  while  another  plant  treated  with 
the  lead  salt  of  same  strength  lasted  41  days.  Carbonate  of  zinc 
is  the  most  injurious  of  all  the  salts  tried,  and  the  plants  absorb  more 
of  the  metal  from  it.  The  solutions  were  daily  agitated,  so  that  the 
roots  came  well  into  actual  contact  with  the  insoluble  precipitates,  in 
fact,  were  covered  with  the  suspended  matter.  Both  metals  are 
therefore  poisonous,  and  in  small  quantities  act  by  decreasing  the 
yield  of  the  plant. 

The  article  contains  several  tables  of  details  and  descriptions  of 
the  processes  employed  by  the  authors  for  the  estimation  of  the  three 
metals.  J.  F. 

Behaviour  of  Zinc  Salts  with  Plants  and  in  the  Soil.     By 

A.  Baujiann  (L(.indir.  Verguchs-Staf.,  31,  1 — 53). — In  view  of  the  con- 
flicting statements  made  by  various  writers  as  to  the  action  of  zinc 
salts  on  plants,  the  author  set  himself  to  work  to  thoroug'hly  investi- 
gate this  subject.  The  experiments  of  Freytag  had  shown  that  in  a 
soil  containing  5  per  cent,  of  zinc  oxide  various  kinds  of  cereals 
flourish,  and  absorb  also  a  small  quantity  of  zinc,  but  no  attention 
had  been  given  to  the  nature  of  the  soil  used.  The  author  began  first 
by  determining  the  action  of  zinc  sulphate  on  plants  grown  in  a 
nourishing  solution  containing  calcium  and  potassium  nitrates,  iron 
and  potassium  phosphates,  and  maguesium  sulphate.  To  these  was 
added  zinc  sulphate  in  varying  proportions,  so  that  four  solutions 
were  obtained  containing  10,  5,  1,  and  0"1  mgrm.  Zn  per  litre 
respectively. 

Thirteen  species  of  plants  of  seven  different  families  were  experi- 
mented on,  and  in  each  case  the  plants  were  chosen  as  nearly  as 
possible  alike,  and  one  of  each  sort  placed  in  the  solution  above 
described,  but  containing  no  zinc.  The  results  showed  that  the 
action  of  zinc  sulphate  when  given  to  the  plant  in  solution  is  more 
injurious  than  has  generally  been  supposed.  All  plants,  with  the 
exception  of  ihe  Coniferse,  speedily  die  in  a  solution  containing 
lU  mgrms.  zinc  to  the  litre,  although  traces  of  zinc  in  solution  are 
harmless  :  the  proportion  in  which  all  the  plants  thi'ove  undisturbed 
was  1  mgrm.  per  litre,  the  only  exception  being  Raphanus  sativus. 
The  limit  at  which  the  injurious  action  begins  lies  between  1  and  5 
mgrms.  per  litre  ;  the  only  plant  that  survived  a  5  mgrm.  solution, 
with  the  exception  of  the  Coniferae,  was  OnobrycMs  satica.  The  latter 
also  resisted  longest  the  action  of  the  10  mgrms.  solution,  dying  in 
194  days,  while  Trifolium  prafense  died  in  IG  days,  and  the  Coniferte 
flourished  undisturbed.  Older  plants  of  the  same  kind  perish 
sooner  than  younger  ones,  probably  because  of  the  greater  number 
of  leaves  in  tlie  former  and  the  relatively  increased  transpiration, 
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so  that  greater  quantities  of  the  poison  are  absorbed  in  a  given  time. 
The  action  of  the  ziuc  always  shows  itself  by  a  change  in  the  o-reen 
colour  of  the  leaves.  When,  however,  the  zinc  solution  is  poured  on 
to  the  soil,  its  action  on  plants  growing  therein  may  differ  according 
to  the  nature  of  the  soil :  this  was  made  evident  by  experiments  with 
the  same  plants  employed  before,  but  grown  in  two  kinds  of  soil — one 
a  lime  soil  rich  in  humus ;  the  other  sandy,  free  from  humus,  and 
containing  very  little  lime.  The  plants  were  set  in  pots,  there  beino- 
six  experiments  with  each  species,  three  in  lime  and  three  in  sandy 
soil.  Two  pots  (one  of  each  kind  of  soil)  were  treated  every  day  with 
distilled  water,  two  with  a  solution  of  2U  mgrms.  Zn  per  litre,  and 
two  with  a  solution  of  40  mgrms.  In  the  sandy  soil,  all  the  plants 
treated  with  zinc  solution  died,  showing  that  the  suil  was  not  able  to 
convert  the  zinc  sulphate  into  insoluble  and  harmless  forms.  With  the 
calcareous  soil,  however,  the  case  was  different;  the  plants  throve 
lietter  which  had  the  zinc  solution  poured  on  them,  doubtless  because 
other  elements,  such  as  potassium,  calcium,  and  magnesium  were 
tliereby  converted  into  soluble  forms.  The  action  of  the  zinc  seemed 
iherefore  to  depend  on  the  composition  of  the  soil,  and  further 
experiments  were  made  to  ascertain  the  quantity  of  zinc  rendei-ed 
insoluble  by  passing  through  various  soils.  The  results  showed  that 
the  absorptive  power  of  a  pure  humus  soil  is  the  greatest :  Avood 
humus  absorbed  200  times  as  much  as  the  sandy  soil  above  referred 
to,  and  over  800  times  the  amount  absorbed  by  a  sandy  soil  from  the 
keuper.  Next  to  pure  humus  in  absorptive  power  came  a  rich  clayey 
soil  containing  lime,  then  the  other  soils  according  to  their  richness 
in  humus  and  alkaline  earths.  Alumina  appears  to  be  a  very 
active  agent  in  rendering  zinc  sulphate  insoluble,  the  sulphuric  acid 
being  also  thrown  down  at  the  same  time.  The  ])resence  of  zeolites 
in  .soils  causes  a  decomposition  of  zinc  sulphate,  sulphates  of  calcium, 
magnesium,  tic,  going  into  solution.  Direct  experiments  with  cal- 
cium and  magnesium  carbonates  showed  that  these  have  the  power 
of  precipitating  the  whole  of  the  zinc  from  solution. 

The  question  as  to  whether  insoluble  zinc  salts,  introduced  as  such 
into  the  soil,  prove  injurious  to  plants  has  been  answered  by  all  pre- 
vious workers  in  the  negative.  The  author  tried  the  solubility  of 
zinc  carbonate  and  sulphide  in  water  charged  with  carbonic  acid,  and 
found  that  solution  took  place  in  both  cases  to  a  considerable  extent, 
so  much  so,  that  plants  immersed  in  theli(juid  perished  as  in  solutions 
of  zinc  sulphate  :  the  action  of  the  carbonic  acid  was,  however,  con- 
siuerubly  les.sened  by  the  presence  of  other  carbonates,  so  that  this  fact 
can  have  no  bearing  on  the  solution  of  zinc  by  water  in  the  soil,  at 
lea.st  not  to  any  injurious  extent  :  he  concludes,  therefore,  that  in- 
soluble zinc  salts  in  the  soil  are  harmless  to  plants. 

The  specific  action  of  zinc  on  the  vegetable  organism  consists  in  a 
destruction  of  the  chlorophyll  colouring  matter,  and  a  CfJiiscnucut 
stoppage  of  the  whole  process  of  assimilation.  J.  K.  C. 

Ensilage.  By  Wkiskk  and  others  (J3i''d.  C'-nfr..,  1884,  404 — itlO). 
— Lupines,  maize,  and  lucerne  were  siloed  in  birreKs,  and  after  some 
time  the  silage  was  analysed  and  compared  with  the  fresh  substance. 
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The  analyses  were  conducted  in  the  usnal  way  after  the  silnge  had 
been  extracted  with  cold  water  and  the  volatile  acids  (butyric)  esti- 
mated in  the  extract  by  volatilisation,  and  the  non-volatile  (lactic)  by 
titration.     Below  are  given  the  analytical  results. 

Lupines  (fresh)  lost  3  per  cent,  water  and  22  per  cent,  dry  matter. 

Fresh.  Silage. 

Nitrogenous  matter 20-88  19  88 

^..      p  ,  to  TO  ^o  f  2'30p.c.  lactic 

0^1«'  ^« ^-^S  12-^^  1  3-58    „    butyric 

Fibre 3019  31-57 

Extractive 38-22  28-03 

Ash G-23                  7-04 

Maize   (stamped   solid)  after  112  days  lost  2-4  per  cent.  H^O  and 

26-1  per  cent,  solids. 

Fresh.  Silage. 

Nitrogenous 9-50  S'OO 

1-1,1           ^      1^  niA  T->  ,.3  r  3-47  lactic 

Ether  extract 2-14  lo-43 1  ..^.  ^^^^,^.^ 

Fibre    33-89  3239 

Extractive    42-29  34-55 

Ash 12-18  11-63 

Maize  loosely  piacked  lost  35*8  per  cent,  dry  matter. 

Nitrogenous    9-31  6-63 

Etl^er  extract 2-42  11-06  { ^  "^.^ 

Fibre 32-37  3560 

Non-nitrogenous 45  02  34  84 

Ash  10-88  11-87 

Lucerne  was  siloed  closely  (1),  slightly  pressed  (2),  and  not  pressed 
at  all  (3),  with  the  following  results  : — 


1. 

2. 

3. 

Fresh. 

Silage. 

Fresh. 

Silage 
(alkaline). 

Fresh. 

Silage 
(alkaline). 

Loss  of  water    

„       dry  matter  . . 

3-8 
27-1 

28-50 

4-2 
30-3 

26-69 

4-44 

22-54 

37-12 

9-21 

23-25 
8-79 
28-03 
28-52 
11-41 

25-94 

4-91 

22-90 

37-32 

8-93 

21  -44 
8-58 
30-40 
26-83 
12-75 

25-00 

5-01 

23-57 

37-52 

8-90 

20-94 

Ether  extract    

Fibre 

Non-nitrogenous  .... 
Ash    - 

6-75 
29-62 
30-20 
12-49 

Holdefleiss  examined  two  specimens  of  green  maize  silage  which  had 
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lost,  the  one  about  40 — 50  per  cent,  dry  matter,  the  other  about  10 
per  cent.,  and  this  Latter  had  laid  in  cocks  on  the  field  for  four  weeks. 
He  recommends  this  plan,  as  a  good  fodder  is  produced,  and  the  har- 
vesting does  not  clash  with  tliat  of  the  potatoes  and  roots.  Wood  gives 
analyses  of  hay  silo  which  contained  034 — 0'55  per  cent,  acetic  acid. 
G.  Nasir  kas  followed  Goffart's  method,  in  which  the  silage  does  not 
become  acid,  and  finds  it  successful.  (See  Fry's  method  in  "  Mark 
Lane  Express,"  1884.     Abstractor.)  E.  W.  P. 

Presence  of  Mildew,  &c.,  in  Cattle-foods.  By  A.  Emmerling 
(]!ird.  Cvnfr.,  1884,  47"2 — 475). — Various  forms  of  fungoid  growths 
have  been  found  in  earth-nut  and  other  cakes,  and  may  be  obtained 
by  treating  the  powdered  cake  with  a  little  water  for  'J4  hours  at  ?5°. 
The  principal  forms  of  schizomycetes  observed  were  micrococcus, 
bacteria,  and  bacilli;  at  times  loptothrix  and  cladothrix  were  ob- 
served, and  in  a  few  cases  .sarcina  and  spirilla.  Of  the  52  samples, 
61  per  cent,  contained  some  of  these  growths ;  of  cotton-cake  and 
meal,  40  per  cent,  were  infected,  many  containing  a  very  high  per- 
centage of  bacteria  and  bacilli,  and  it  is  to  the  presence  of  so  many 
in  this  kind  of  food  that  the  ills  which  often  follow  its  use  may  be 
ascribed.  Short  accounts  about  several  other  cakes  (linseed,  &c.)  are 
given.  E.  W.  P. 

Cotton-cake  as  Fodder  for  Milch-cows.  By  De  la  Tr^honnais 
(Bud.  C'ciifr.,  1884,311). — Under  adverse  circumstances  decorticated 
cotton-cake  considerably  raised  the  peld  of  milk.  E.  W,  P. 

Cultivation  of  Potatoes.  By  J.  Timm  and  others  (Bied.  Centr., 
1884,  487 — lOu). — Timm  finds  Chicago  Early  the  heaviest  cropper, 
and  that  Richter's  Imperator  is  the  best  to  grow  for  importation  to 
England.  An  anon\Tnous  writer  has  tried  growing  large  and  small 
sets  to  discover  which  gives  the  best  yield,  and  finds  that  it  is  liest  to 
set  one  large  set  (say  lUO  grams)  instead  of  smaller  sets  of  25  grams; 
also  that  4  sets  of  25  grams  apiece  yield  as  well  as  one  set  of  10(>  grams. 
Miircker  has  come  to  a  similar  conclusion.  E.  W.  P. 

Horse-chestnuts  as  Cattle-food.  By  Kaehler  {Bied.  Centr., 
1884,  380). — According  to  the  author,  the  fruit  of  the  horse-chestnut 
deserves  more  attention  as  fodder  than  it  has  yet  received ;  he  has  fed 
cattle  with  it  for  eight  years,  the  oidy  objection  being  the  smallness  of 
the  sup])ly.  He  gave  each  animal  2  mctzen  (about  7  litres)  twice 
daily  ;  they  were  eaten  readily,  especially  when  young,  when  they 
just  commenced  to  fall.  Swine  did  not  take  to  them  so  readilv,  but 
the  author  thinks  that  if  they  were  shelled  and  deprived  of  their  bitter 
principle  they  would  be  eaten.  A  small  stock  of  Southdown  sheep 
wa.s  fed  regularly  every  winter.  Some  of  the  chestnuts  were  dried 
and  ground;  they  were  tlien  readily  eaten  by  young  cattle.  Klein's 
analysis  gave  for  the  meal  lOOG  per  cent,  of  protein,  483  per  cent,  of 
ash.  J.  F. 

Drying  of  Exhausted  Beet-residues.  By  J.  H.  Reixhart  {Bied. 
Cvntr.,  1884,  415). — The  exhausted  section.sof  beet  are  found  to  yield 
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a  very  large  proportion  of  their  moisture  to  pressure,  provided  they 
have  been  previously  torn  so  as  to  open  the  cells.  A  mass  is  thus 
obtained  containing  20 — 40  per  cent,  dry  matter,  easily  treated  after- 
Avards  by  ordinary  means  of  drying,  and  capable  of  being  made  into 
convenient  cakes,  &c.,  for  purposes  of  fodder.  J.  F. 

How  to  bring  Heavy  Raw  Soils  into  Cultivation.     By  E. 

Heiden  and  others  {Bied.  Centr.,  1884,  437 — ±46). — These  experi- 
ments were  conducted  during  the  years  1869 — 78,  and  had  for  their 
object  the  most  economical  and  satisfactory  treatment  of  uncultivated 
land,  so  as  to  render  it  fit  for  cropping.  The  manures  were  lime, 
potassium  and  ammonium  sulphate,  and  calcium  phosphate,  the  crops 
being  cereals,  leguminosfp,  and  potatoes.  Full  details  of  the  experi- 
ments are  given,  accompanied  by  several  tables.  The  results  are  as 
follows  : — First  season  :  lime  in  autumn,  plough  in  and  ridge,  and 
in  spring  plant  potatoes,  but  not  straw  crop,  giving  also  nitrogen  and 
phosphates ;  next  follow  with  oats  manured  as  for  potatoes,  after- 
wards vetches  or  peas  with  bone-meal,  again  leaving  the  ground  in 
the  ridge  during  winter.  Fourth  crop  should  be  pot.atoes  with  potash 
as  kainite,  this  mixed  w^th  soil  should  be  ploughed  in  with  stubble, 
and  nitrogen  and  phosphates  applied  in  spring.  E.  W.  P. 

Preparation  of  Farmyard  Manure.  By  P.  P.  Deh^eain 
(Gompt.  rend.,  99,  45 — 47). — Straw  oxidises  only  under  the  influence 
of  an  aerobic  ferment,  and  seems  to  be  free,  as  a  rule,  from  active 
anaerobic  ferments.  Farmyard  manure  can  undergo  two  kinds  of 
fermentation,  viz.,  neutral,  in  which  carbonic  anhydride,  methane, 
and  nitrogen  are  given  off,  and  acid,  in  which  carbonic  anhydride, 
nitrogen,  and  hydrogen  are  evolved,  and  butyric  acid  is  formed. 
Occasionally  both  kinds  of  fermentation  take  place  at  once,  and  the 
evolved  gases  contain  both  methane  and  hydrogen,  but  in  such  case 
one  gas  is  always  present  in  much  larger  proportion  than  the  other. 
It  seems  probable  that  the  anaerobic  ferments  present  in  farmyard 
manure  are  derived  from  the  alimentary  canals  of  the  animals,  and 
according  to  their  relative  abundance  and  the  conditions  in  which 
they  are  placed,  they  produce  one  or  the  other  kind  of  fermenta- 
tion. C.  H.  B. 

Fermentations  of  Farmyard  Manure.  By  P.  P.  Deheeain 
{A}in.  Aijroiiomiques,  10,  365 — 409). — Aerobic  Fermentation  of  Straw. — 
At  40°  straw  cut  into  small  pieces  and  moistened  with  water  gives 
rise  to  an  evolution  of  carbonic  anhydride  which  is  nearly  constant 
for  the  first  few  days  and  then  gradually  diminishes.  This  action  is 
due  to  microbes,  for  it  is  almost  entirely  prevented  by  chloroform. 
The  liquid  contains  a  multitude  of  small  and  very  active  vibrios.  At 
110°  and  120°,  however,  slight  oxidation  occurs  without  the  interven- 
tion of  ferments. 

Aerohic  Fermentation  of  Manure. — The  gases  evolved  by  different 
layers  of  a  manure  heap  in  different  stages  of  fermentation  have  been 
examined.  The  gas  evolved  near  the  top  of  a  heap  is  composed  of 
carbonic   anhydride    and   nitrogen,   that   from   the   middle    contains 
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marsh-gas  in  addition,  and  that  from  the  bottom,  when  there  is  no 
access  of  air,  often  contains  nothing  but  carbonic  anhydride  and 
marsh-gas.  The  rise  in  temperature  of  a  fermeuting  dung-heap  is 
occasioned  entirely  by  atmospheric  oxidation,  and  does  not  take 
place  if  air  be  excluded,  but  the  production  of  marsh-gas  goes  on  in 
the  absenqe  of  air.  A  drop  of  liquid  from  a  fermenting  dung-heap  is 
found  to  be  full  of  very  active  elongated  microbes  refracting  light 
strongly  when  not  exactly  in  focus ;  they  are  much  larger  than  the 
organisms  found  in  the  infusion  of  straw.  The  oxidation  of  the 
carbon  of  this  liquid  is  greatly  diminished  but  not  prevented  by 
the  addition  of  chloroform;  the  evolution  of  carbonic  anhydride  in  a 
tlung-heap  appears  therefore  to  be  due  partly  to  fermentation  and 
partly  to  simple  oxidation. 

Anaerobic  Fermentation  of  Straw. — If  cut  straw  bo  placed  in  water  and 
kept  at  40 — 45°  with  or  without  the  addition  of  alkaline  plios])lKites, 
anai'-robic  fermentation  occasionally  takes  place  as  soon  as  the  oxygen 
«)f  the  liquid  has  been  used  up,  and  results  in  the  production  of 
hydrogen  or  marsh-gas.     This  fermentation  is  however  exceptional. 

The  marsh-gas  fermentation  of  farmyard  manure  may  be  observed 
by  jjlaciug  the  manure  in  a  tlask  and  collecting  the  evolved  gas  over 
mercury.  The  evolution  of  gas  proceeds  for  some  days  and  then 
almost  stops  ;  it  may  be  renewed  by  temporary  exposure  of  the  con- 
tents of  the  flask  to  the  air ;  after  a  few  days  it  will  again  stop, 
and  may  bo  renewed  as  before.  If  the  flask  is  heated  for  some  hours 
at  85°,  or  if  chloroform  is  added,  the  production  of  marsh-gas  ceases. 
The  liquid  portion  of  the  manure  contains  short  brilliant  vibrios, 
accompanied  by  a  great  number  of  spores.  An  alkaline  reaction  is 
maintained  throughout  the  fermentation.  Occasionally  bydj-ogen 
instead  of  marsh-gas  is  produced  by  the  fermentation  of  farmyard 
manure;  in  this  case  an  acid  is  developed,  which  appears  to  be 
butyric  acid.  The  organism  present  in  this  case  is  exactly  similar  to 
that  wliich  is  present  when  marsh-gas  is  produced,  and  does  not  re- 
semble the  ordinary  butyric  ferment.  When  a  solution  of  sugar  or 
dextrin  with  suitable  minerals  is  fermented  with  a  drop  or  two  of 
the  liquor  from  a  manure  heap,  hydrogen  is  produced,  but  when  j)iqier 
is  used  instead  of  sugar  or  dextrin  the  fermentation  is  slower,  and 
marsh-gas  is  ev-olved.  Sometimes,  however,  the  two  gases  appear 
fotjether  whichever  material  is  employed.  When  straw  is  used  as  the 
■subject  of  a  fermentation  excited  by  a  drop  of  manure  liquor, 
marsh-gas  is  more  frequently  produced,  generally  free  from  h3-dro- 
gen,  but  sometimes  mixed  with  it.  As  much  as  500  c.c.  of  gas  can 
l)e  obtained  from  10  grams  of  straw  in  48  hours.  On  the  whole  it 
iippears  ju-obable  that  there  are  two  distinct  ferments,  cue  causing 
the  evolution  of  hydrogen  and  the  other  that  of  marsh-gas,  and  that 
they  are  conveyed  to  the  manure  heap  from  the  intestinal  canals  of 
farm  animals.  Tappeiner  has  found  in  the  intestinal  canal  of  the 
ilerbivora  organisms  which  attack  cellulose,  and  cause  the  evolution 
of  the  two  gases  mentioned.  J.  ^I-  H.  }>l. 

Loss  of  Nitrogen  during  the    Fermentation    of  Farmyard 
Manure,     liy  11.   Juli.ik  {Ann.  Ajruunuu^iirs^  10,  iibt:»— ;U)lj.— Six 
VOL.  .\i,vi.  5  c 
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mixtures  were  made  of  broken  straw  75  grams,  liorse-droppings 
60  grams,  putrid  urine  (human)  300  c.c,  and  distilled  water  275  c.c. 
Each  of  these  mixtures  was  placed  in  an  inverted  bell-glass  furnished 
with  a  tubulure,  through  which  pnssed  a  cork  and  glass  tube  to  con- 
duct away  the  excess  of  liquid  into  a  conical  beaker.  To  restrict 
evaporation,  the  bell-glasses  were  covered  with  glass  plates.  The 
first  mixture  received  no  addition.  To  the  other  five  were  added  : 
(2),  10  grams  of  mineral  phosphate  of  lime  ;  (3),  10  grams  mineral 
phosphate  and  10  grams  of  gypsum  ;  (4),  10  grams  mineral  phosphate 
and  10  grams  calcium  carbonate ;  (5),  10  grams  calcium  carbonate  ; 
and  (6),  10  grams  gypsum.  A  seventh  mixture  was  also  made  of 
straw  150  grams,  horse- droppings  200  grams,  urine  400  c.c,  water 
850  CO.,  and  this  mixture  was  placed  in  a  larger  bell-glass  than  the 
rest,  so  as  to  expose  a  greater  surface  to  the  air.  The  mixtures  were 
allowed  to  remain  from  February  18th,  1883,  to  September  1st,  1883, 
and  every  two  or  three  days  the  liquor  in  the  beakers  (representing 
the  drainings  from  a  dung-hill)  was  poured  back  over  the  manure  in 
the  bell-glasses.  On  April  15,  there  not  being  enough  liquid  to 
moisten  the  samples,  100  c.c.  of  water  was  added  to  each.  On 
September  1st,  1883,  the  experiments  were  terminated  by  transferring 
the  liquid  portion  of  each  mixture  to  a  litre  flask,  and  making  up  to 
the  mark  with  the  washings  from  the  solid  portion.  The  amount  of 
dry  matter  contained  in  solid  and  liquid  was  estimated  in  each  case, 
and  compared  with  that  originally  present.  The  humus  acids  con- 
tained in  the  several  liquors  were  also  estimated  by  precipitation 
with  hydrochloric  acid,  and  the  nitrogen  present  in  the  three  forms 
(nitric,  ammoniacal,  and  organic)  was  determined  in  both  the  solid 
and  liquid  portions  of  each,  sample.  In  addition,  complete  analyses 
were  made  of  Nos.  1  and  7  (which  received  no  addition),  proving 
them  to  have  the  same  general  composition  as  well  fermented 
farmya;fd  manure,  except  that  they  were  deficient  in  potash  and 
magnesia,  in  consequence  of  the  substitution  of  human  urine  for  that 
of  cattle.  The  same  changes,  in  fact,  had  been  produced  as  occur  in 
the  fermentation  of  dung,  the  length  of  time  during  which  the  experi- 
ments lasted  compensating  for  the  lower  temperature  at  which  they 
were  carried  on.  The  loss  per  cent,  of  dry  solid  matter  present,  and 
the  amount  of  brown  humus  acids  formed  are  shown  in  the  annexed 
table  : — 

Brown  acids  per 

Loss  per  cent.  cent,  of  organic 

of  dry  matter  matter 

introduced.  introduced. 

No.  1.  Without  addition 5371  1-386 

„    2.  With  phosphate    57-93  0-924 

„    3.  With     phosphate      and  1       ^^.^^  ^^.^^^^ 

gypsum / 

,,    4.  With  phosphate  and  car- "1       ct^.ot;  0-()-'>4, 

bonate    J 

„    5.  With  carbonate 58-00  0-963 

„     6.  With  gypsum   52-61  traces 

„    7.  Without  addition 56-20  1-309 
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Gypsum,  therefoi-e,  in  the  proporfions  used,  almost  totally  pi-eveuts 
the  formation  of  the  brown  luinius  acids. 

The  amount  and  distribution  of  the  nitrog-en  present  in  the 
materials  and  in  each  fermented  sample,  are  shown  in  the  annexed 
table  :  — 


Nitrogen, 

grams. 

Amnioniacal.      Nitric. 

Organic. 

Total. 

Materials  of  Experi-  [ ^/'•'i^^-  •. 

ments  1-6         1  ^''•«PP'"g*  •  • 
L  unne 

none 
none 
2-832 

none 
none 
none 

none 

0-374 
0-645 
0-096 

0-374 
0-645 
2-y28 

Total 

2-823 

1-115 

3-917 

■xr               -vr       ••    r  llQlliil 

0  -698 
0-719 

none 
none 

0  163 
1-655 

0-861 
2-374 

Manure  No.  1  -^      ',. ,              

Total 

1-4]  7 

none 

1-818 

3-235 

vr«           -v     of  liquid 

0-64i 

0-787 

none 
none 

0-143 
1-541 

0-787 
2-328 

Manure  No.  2-i     t,.  , 

^  solid 

Total 

1-431 

none 

1  -684 

3-115 

■«4-_           XT     of  licjuid 

0-388 
0-421 

0-044 
none 

0-065 
1-490 

0-497 
1-911 

Manure  No.  3<     t..  ,       

Total 

0  -809              0  -044 

1  '555 

2-408 

••r             -vr      .  f  liquid 

0-558              none 
0  335              none 

0115 
1-505 

0-673 
2-040 

Manure  No.  4  •{       .  , 

J.  solid 

Total 

1-093 

none 

1-620 

2-713 

-.r             -NT     p  f  liquid 

0  -350             none 
0  'ISS             none 

0-119 
1-388 

0-469 
1-876 

Manure  No.  5-^       .,    

L  solid    

Total 

0-838 

none 

1-507 

2-345 

■XT             -v-     r'  r  liquid 

0-231 

0-G9t 

0-066 
0-000 

0-114 
1-5'Jl 

0-411 
2  195 

Manure  No.  6-^      {• , 

Total 

0-925 

0-066 

1-015 

2-606 

■»r  .     •  1         »    f  straw    

none 
none 
3-776 

none 
none 
none 

0-748 
2-582 
0-128 

0-748 
2-582 
3  -901 

Materials    of  J   ,            

No.  7.        1  "'■'.'I'P"'8'* 

urine 

Total 

3  776 

Q  ■  (^U 

7-234 

\r              vr      »  r  liquid 

0  332 
0  -223 

none 
none 

0  300 
4  -8-41 

0  6J2 
5  -064 

Manure  No.  7  ■{      ',   , 

L  solid 

Total 

1                      1 
0  555              none              .')    1  11     | 

.',  -Dor, 

c  2 
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There  is  thus  in  every  case  a  large  loss  of  ammoniacal  nitrogen, 
ranging  from  49  47  to  85'30  per  cent,  of  the  quantity  introduced.  On 
the  other  hand,  there  is  a  gain  of  organic  nitrogen,  ranging  from 
85"  15  to  63  per  cent,  of  the  original  quantity.  A  portion  of  the 
ammoniacal  nitrogen  has  therefore  become  fixed  on  the  organic 
matter,  mostly  in  the  insoluble  form.  The  following  table  shows 
the  proportion  of  original  ammoniacal  nitrogen  which  had  become 
thus  transformed,  and,  on  balance,  the  proportion  absolutely  lost: — 


No.  1.  Without  addition 

,,    2.  With  phosphate 

,,  3.  With  phosphate  and  gypsum    . . 

„  4.  With  phosphate  and  carbonate. . 

,,     5.  With  carbonate 

,,    6.  With  gypsum 

,,    7.  Without  addition    


Ammoniacal  nitrogen  per  cent, 
of  that  introduced. 


Disappeared. 


•96 
•47 
•43 
•40 
•41 
•34 
•30 


Trans- 
formed. 


•82 
•09 
•09 
•83 
•84 
•98 
•54 


Absolutely 
lost. 


•14 
•38 
•34 
■57 
•57 
•36 
•76 


This  important  and  absolute  loss  of  nitrogen,  ranging  from  2-5"14 
to  56"57  per  cent,  of  the  ammoniacal  nitrogen  originally  present,  must 
be  due  either  to  volatilisation  of  ammonium  carbonate  or  to  destruc- 
tion of  ammonia  by  the  fermentative  action  of  microbes.  Seeing  that 
the  temperature  in  these  experiments  was  much  lower  than  prevails 
in  a  dung-heap,  and  that  evaporation  was  restricted  as  much  as  pos- 
sible, the  author  concludes  that  the  loss  in  actual  practice  is  still 
larger.  A  comparison  of  experiment  7  with  experiment  1  proves  that 
this  loss  is  greatly  increased  by  the  larger  surface  exposed  to  the  air 
in  a  thin  layer  of  manure. 

Of  the  substances  so  often  recommended  to  be  added  to  manure- 
heaps  as  absorbents  of  ammonia,  it  is  seen  that  gypsum,  at  any 
rate,  exercises  a  positively  injurious  effect,  whether  used  alone  or  in 
conjunction  with  mineral  phosphate.  This  effect  is  accompanied  by 
a  slight  nitrification,  and  an  almost  total  absence  of  soluble  brown 
acids — the  liquors  in  experiments  3  and  6  being  almost  colourless. 
The  loss  of  nitrogen  is  also  increased  by  carbonate  of  lime. 

J.  M.  H.  M. 


Loss  of  Nitrogen  during  the  Fermentation  of  Farmyard 
Manure.  By  C.  Brame  {Gompt.  reiul.,  99,  390— 392).— The  fioor 
of  the  stable  is  dug  out  to  a  depth  of  0'6 — 15  metre,  the  sides  of  the 
excavation  plastered  to  render  them  air-tight,  a  layer  of  light  soil, 
U3 — 0'4  metre  in  depth,  is  placed  on  the  floor,  and  over  this  a  layer 
of  straw,  furze,  &c.,  to  a  depth  of  0'06 — 0"1  metre.  The  liquid  excre- 
ment from  the  animals  filters  throug'h  the  straw,  &c.,  into  the  soil 
beneath,  which,  after  a  time,  becomes  black,  aud  forms  an  excellent 
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manure.  The  upper  part  of  the  straw  remains  dry,  and  the  liralth 
of  the  animals  is  improved,  liy  this  method  the  loss  of  ammonia 
during  fermentation  is  practically  prevented.  C.  H.  B. 

Loss  of  Nitrogen  by  Organic  Matter  during  Putrefaction. 
By  A.  M.»E(1i:n-  (Laiahr.  Vrrsurl.s-Slat.,  30,  42i)— WG).— The  autliov 
refers  to  Konig's  researches  on  this  subject,  with  the  general  results 
of  which  he  agrees.  Nitrogen  certainly  escapes  in  a  gaseous  form 
which  cannot  be  retained,  like  ammonia  and  nitric  acid,  by  ordinary 
reagents,  and  he  recommends  farmers  to  add  either  gypsum  or  earth 
containing  humus  to  fermenting  bone-meal,  tish  guano,  and  such  like 
matters,  and  to  keep  the  heap  moist. 

The  author  believes  the  theory  of  the  process  to  be  that  ammonia 
is  formed  during  putrefaction,  in  the  presence  of  oxygen.  If  no 
absorbent  is  present,  sncli  as  gypsum,  kainite,  earth,  &c.,  and  if  the 
moisture  is  insuffieient,  the  decomposition  continues,  and  the  oxygen 
burns  up  the  ammonia  into  nitrogen  and  water  ;  in  the  presence  of 
suitable  absorbents,  the  process  is  arrested  at  the  formation  of  am- 
monia. The  author  refers  to  the  reseai'ches  of  Carius,  de  Saussurc, 
and  Armsby,  as  supporting  his  view  that  the  process  is  one  of  oxida- 
tion caused  by  free  access  of  air  to  the  decomposing  mass. 

J.  F. 

Comparative  Nitrifying  Action  of  certain  Salts.  By  P. 
PiCHARD  (Ann.  Agrnnomiqni's,  10,  ;i<»2 — 31o). — The  salts  experimented 
with  were  the  carbonates  and  sulphates  of  potassium,  sodium,  calcium, 
and  magnesium.  Each  of  these  salts  was  added,  in  something  like  the 
proportion  actually  found  in  soils  to  a  mixture  of  powdered  arachida 
cake  with  pure  siliceous  sand,  the  arachida  cake  representing  the 
nitrogenous  organic  matter  of  soil,  and  being  present  in  such  quantity 
as  to  give  N  ■=  O'lo  ])er  cent,  of  the  mixture.  In  two  instances,  the 
arachida  cake  was  replaced  by  ammonium  sulphate.  The  mixtures 
were  made  up  ^fay  80,  1888,  and  were  placed  in  glass  vases  and  kept 
moistened,  with  water  and  sheltered  from  rain  and  dust.  On 
August  .80,  slight  nitrification  had  taken  place  in  the  mixtures  contain- 
ing ammonium  sulphate,  but  not  in  those  containing  arachida  cake. 
The  author  attributes  this  slight  nitritication  of  the  ammonium  sul- 
phate to  simple  oxidation.  On  August  81,  about  0"75  per  cent,  of 
dry  soil  was  added  to  each  vase  in  order  to  start  nitrification.  On 
March  lo,  1884,  the  quantity  of  nitrate  formed  in  each  mixture  was 
estimated  in  an  aqueous  extract  by  the  indigo  process.  The  j)ercent- 
ai^e  of  total  nitrogen  added,  which  had  nitrified  by  this  time,  was  in 
the  mixture  containing  potassium  carbonate  4D6,  sodium  carbonate 
2' 14,  calcium  carijonate  2tj"15,  magnesium  carbonate  2-l-"47,  potassium 
sulphate  12o9,  sodium  sulphate,  l.'>t3l,  calcium  sulphate  28'82, 
magnesium  sulphate  8*94.  In  all  the  above  mixtures,  the  sand  em- 
ployed WJI.S  coarse.  In  a  similar  set  of  vases  in  which  fine  sand  was 
employed,  the  percentages  of  total  nitrogen  nitrified  were  as  follows  : 
with  potassium  sulj)hate  20'8<;.  sodium  sulphate  24!>(3,  calcium  sul- 
phate 4G'29,  magnesium  sulphate  1155,  no  salt  added,  486.  The  two 
mixtures  c<mtaining  ammonium  sulphate  instead  of  arachida  cake 
yielding  the  following  results  :  coai-se  sand  with  calcium  carbonate 
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3'86  per  cent,  of  the  nitrogen  niti-ified,  with  magnesium  carbonate 
3'18  per  cent.  The  remainder  of  tbe  ammonia  in  both  these  cases 
had  disappeared,  the  author  supposes  bj  conversion  into  carbonate 
and  volatilisation.  These  experiments  seem  to  the  author  to  demon- 
strate the  very  great  superiority  of  calcium  sulphate  as  a  nitrifying 
agent,  and  he  arranges  the  salts  experimented  with  in  the  order  of 
the  figures  given  above.*  He  also  draws  a  number  of  conclusions  as 
to  the  employment  of  gypsum  and  its  mode  of  action  as  a  dressing 
for  soils.  J.  M.  H.  M. 

Comparison  of  Peat  and  Straw  Litter.  By  M.  Fleischer 
(Bied.  Cejitr.,  1884,  500). — Under  nine  cattle  was  strewn,  for  six 
days,  250  kilos,  of  rye  straw,  and  for  another  six  days  187"5  kilos,  of 
peat  litter;  the  cattle  were  fed  with  chaff,  hay,  roots,  and  grains.  The 
litters  yielded,  of  dry  matter,  1 7'98  per  cent,  (straw)  and  17'11  per  cent, 
(peat).  The  whole  was  analysed,  and  the  results  are  given  in  the 
original,  which  show  that  the  peat  is  better  adapted  than  the  straw 
to  retain  the  easily  soluble  nitrogenous  matter.  E.  W.  P. 

Utilisation  of  Human  Excreta.  By  K.  Engler  (Bied.  Centr., 
1884,  411 — 412). — This  paper  is  a  report  of  the  working  of  a  pro- 
cess in  use  at  Freiburg  for  the  treatment  of  sewage.  The  solid 
matters  are  precipitated  by  a  preparation  of  manganese,  and  sub- 
jected to  a  modified  pi'ocess  of  distillation.  The  poudrette  obtained 
contains  2'1  to  3'0  per  cent,  of  nitrogen.  The  Avater  from  the 
operation  contained  12|  to  15^  per  cent,  of  solid  matter  with  am- 
monia 0'02  per  cent.  This  water  is  run  into  deep  pits.  As  yet,  the 
wells  in  their  neighbourhood  have  not  been  contaminated.         J.  F, 

Chili  Saltpetre  for  Sugar-beet.  By  F.  Muller  and  others 
(Bled.  Centr.,  1884,  303). — Al tiller  remarks  that  the  start  given  to 
the  roots  by  this  manure  enables  them  to  resist  the  attacks  of 
insects.  Eggers  applied  Chili  saltpetre  to  some  roots,  to  others  am- 
monia and  phosphates,  all  of  equal  money  value.  All  roots  suffered 
from  wire-worm,  and  the  saltpetered  roots  polarised  lower  in  the 
middle  of  September,  but  in  October  no  difference  could  be  distin- 
guished between  these  and  the  other  crop,  except  that  the  yield  was 
higher  where  the  Chili  saltpetre  had  been  used.  In  the  succeeding 
year,  as  the  saltpetre  seemed  to  have  lowered  the  percentage  of  sugar, 
part  of  it  was  replaced  by  phosphates,  but  with  a  similar  result. 
Kallmann  thinks  this  manure  of  no  great  value.  Deecke  finds  the 
character  of  the  soil  an  important  factor,  humous  soils  requiring  am- 
monia, cold  poor  soils  Chili  saltpetre.  Weinrich  considers  the  ratio  of 
nitrogen  to  phosphoric  acid  may  be  2  :  3  without  harm  ensuing;  but 
all  concur  in  considei'ing  that  roots  manured  with  Chili  saltpetre  ripen 
the  soonest.  E.  W.  P. 

*  The  author  does  not,  seem  to  have  ma'le  any  examination  for  nitrUes  in  his 
mixtures.  Judging  from  the  extent  of  nitrification,  nitrites  must  have  been  present 
in  most,  if  not  in  all,  and  their  presence  entirely  vitiates  any  conchisions  drawn  from 
estimations  by  tlie  indigo  process  as  to  the  comparative  amounts  of  nitrogen  nitri- 
fied.—J.  M.  H.  M. 
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Chili  Saltpetre  for  Barley,  By  Klawitter  (Bied.  Centr.,  1884, 
355).— Tiie  application  of  tliis  manure  to  barley  in  Pcsen  was  fol- 
lowed by  an  increased  yield  when  1  centner  per  raorgen  was  given  at 
one  time ;  to  apply  one-half  that  quantity  at  sowing  and  the  other 
half  as  top  di-essing  was  of  no  advantage.  E.  W.  P. 

Manufacture  of  Bone-meal.  By  J.  Koxig  (Bied.  Centr.,  1884, 
300 — oOo). — Bone-meal  prepai-ed  by  the  old  and  new  methods,  re- 
moval of  the  fat  by  steam,  and  removal  by  means  of  benzene,  are 
compared,  with  the  result  that  the  modern  process  yields  a  manure 
freer  of  fat,  and  therefore  far  more  valuable  as  a  manure,  and  at  a 
lower  price ;  moreover  the  percentages  of  nitrogen  and  phosphates 
are  raised.  K.  W.  P. 

Manurial  Experiments  at  Reims.  By  A.  Manteau  (Bied. 
Cent)-.,  1881,  o'So — 38G). — Ten  farmers  in  the  vicinity  of  Reims  agreed 
to  cany  out  certain  experiments  on  similar  lines.  The  soil  of  each 
plot  was  analvsed  by  Joulie,  and  ten  mixtures  of  manures  were  made 
up  and  applied,  so  as  nearly  as  possible  to  supply  the  deficiency  of 
fertilising  ingredients  in  the  soils.  The  whole  of  the  plots  were  then 
sown  with  wheat. 

Unfortunately  the  season  in  which  the  experiment  was  carried  out 
was  most  unfavourable,  the  winter  being  very  wet,  the  spring  cold, 
and  the  summer  rainy,  so  that  the  results  differed  very  little  in  all  the 
plots.  The  results  might  have  been  valuable  had  the  season  been 
normal.  J-  t- 

Manuring  Barley.  By  H.  Waterling  {Bied.  Centr.,  1884,  305). 
A  mixture  of  lUU  kilos.  Chili  saltpetre  with  50  kilos,  sujierphosphate 
per  morgen  brought  the  highest  yield  of  grain  and  straw,  whilst 
"  super "  alone  brought  less  than  the  unmanured  land.  This  heavy 
manuring  paid  for  itself  and  left  a  surplus,  which  was  not  the  case 
with  the  other  plots.  E.  W.  P. 

Potatoes  with  Lime  as  a  Manure.  By  E.  Heiden  and  others 
(Bi'il.  (.''■iitr.,  l>t^4,  44!» — 1.>S). — Putat(ies  are  subject  to  "scab,"  of 
which  there  are  two  forms;  the  one  due  to  Rhizoktonia  soJani  (Kuhu) 
consists  of  slight  elevations  on  the  skin,  and  does  not  deteriorate  the 
tuber,  whilst  the  other  penetrates  deeper,  forming  depressions  pene- 
trating below  the  skin.  The  origin  and  prevention  of  this  latter  form 
of  disease  is  as  yet  unknown.  It  has  heretofore  been  a.scribed  to 
lime,  but  fresh  lime  in  the  soil  does  not  produce  the  disease,  although 
in  the  second  year  of  liming  the  disease  appears.  S(jme  (Heiden) 
hold  that  the  decomposition  of  the  ammonium  salts  in  the  .soil  by  the 
lime  is  the  cause,  but  the  quantity  of  free  ammonia  likely  to  be  pre- 
sent (0MU3  per  cent.)  is  too  small  to  cause  corrosion  (Miircker). 
Schulze  states  that  potatoes  manured  with  farmyard  manure  arc  most 
liable  to  the  disease.  Heiden  finds  that  lime  greatly  assists  potatoes, 
in  that  it  siits  free  ammonia,  which  is  then  converted  into  nitrates. 
Miircker  adils  that  this  aid  to  ripenin,'  has  been  often  observed,  and 
it   also   is  produced  by  marling,  but  he  doubts  the  explanation,  for 


1420  ABSTRACTS  OF  CHEMICAL  PAPERS. 

nitrates  retard  instead  of  assisting  the  ripening  process.  In  tlie  place 
of  Heiden's  theory,  he  proposes  as  a  reason  that  lime  assists  the  forma- 
tion of  carbonic  anhydride  ;  this  then  sets  free  a  larger  quantity  of 
soluble  nutriment,  and  also  phosphates,  which  are  known  to  assist 
ripecing.  E.  W.  P. 

Beet  Culture  with  Artificial  Manures.  By  Petermanx  (Aim. 
Agronomiqaes,  10,  24-1— 2(32 ;  Bied.  Centr.,  1884,  370— 383).— The 
experiments  detailed  in  this  paper  were  conducted  on  the  loam  soil  of 
Gembloux,  containing  per  hectare  to  a  depth  of  20  cm.  about 
800  kilos.  N,  1700  kilos.  P0O3,  2000  kilos.  KoO,  6200  kilos.  CaO,  and 
4400  kilos.  MgO.  Over  90  per  cent,  of  the  phosphoric  acid  is  soluble 
in  ammonium  citrate.  Nitrogenous  manures  are  usually  found  very 
efficacious,  whilst  potash  produces  little  or  no  effect.  Although  the 
soil  is  well  supplied  with  phosphoric  acid,  the  repeated  use  of  Chili 
saltpetre  alone  as  a  manure  is  found  after  a  few  j-ears  to  necessitate 
the  addition  of  artificial  phosphates.  The  special  purpose  of  the  three 
years'  experiments  here  described  was  to  ascertain  the  best  mode  of 
application  of  the  artificial  manure,  and  the  influence,  if  any,  of  the 
mode  of  application  on  the  elaboration  of  sugar. 

Experiments  were  made  on  small  plots  in  1881  and  1882  with  the 
manure  distributed  in  three  different  ways — (I)  broadcasted  and 
raked  in;  (2)  broadcasted  and  baried  with  the  hoe;  (3)  broadcasted 
and  ploughed  in.  In  1881,  the  manure  consisted  of  a  mixture  of 
sodium  nitrate,  potassium  chloride,  and  superphosphate ;  in  1882,  the 
mixture  contained  sodium  nitrate,  dried  blood,  ammonium  sulphate, 
potassium  chloride,  bone  superphosphate,  and  precipitated  phosphate. 
The  results  of  both  years'  experiments  on  the  small  scale  were  largely 
in  favour  of  the  deeper  mode  of  burying  the  manure,  and  preparations 
were  accordingly  made  for  testing  the  question  on  a  larger  scale  in 
1883.  In  order  to  determine  the  natural  variation  in  produce  of  the 
different  plots  of  the  experimental  field,  ten  plots  were  marked  out  in 
1882,  and  cropped  without  manure  under  precisely  similar  conditions. 
The  weight  of  roots  obtained  on  each  plot  varied  from  59,375  to 
62,157  kilos,  per  hectare,  mean  60,571  ;  the  leaves  from  45,162  to 
58,005  kilos,  per  hectare,  mean  50,750.  The  percentage  of  sugar  in 
the  roots  varied  from  9"13  to  10'07,  mean  9"53.  Having  thus  tested 
the  homogeneity  of  the  plots,  they  were  in  1883  again  sown  with 
sugar-beet,  and  manured  with  a  mixture  of  500  kilos,  (per  hectare)  of 
sodium  niti'ate  and  650  kilos,  superphosphate.  The  manure  was 
broadcasted  on  the  plots  two  days  before  the  seed  was  sown,  and  was 
buried  to  the  various  depths  required  by  the  harrow  or  the  plough. 
One  pair  of  plots  was  left  without  manure,  and  to  another  pair  the 
manure  was  applied  by  being  drilled  in  with  the  seed,  The  season 
was  n.uch  less  moist  than  the  two  previous  ones,  and  the  temperature 
of  the  last  three  months  of  vegetation  w^as  high.  The  roots  were  lifted 
on  October  10,  and  were  weighed,  and  the  percentage  of  sugar  sub- 
sequently determined  in  them  ;  the  leaves  were  also  weighed.  The 
following  table  gives  a  summary  of  the  principal  results  : — 
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No. 

■hT    1      c              •                   Rout-s  per 
Mode  of  nianunriEr.           1    ,         ' 

°              1     heel  are. 

t 

Leaves  ]wv     Per  eent. 
heel  are.        of  sugar. 

Sp   gr. 
of  juiee. 

1.. 

Uiinianured   

47,827 
50,792 
59,142 

25,685           11  -26 
23,753            11  -67 
32,320            11-45 

30  929     1       1 1  •  i'7 

1  -reio 

10 

1  0610 

2.. 

Harrowed  in 

1  -0601 

9.. 

57,592 

1  "(1605 

3.. 

8.. 
4.. 

7.. 
5.. 
6.. 

Ploughed    in     to    depth    of 

0-12  ni. 

Do.                  do. 
Ploughed    in    to    depth   of 

0  -22  m. 

Drilled  with  the  seed 

63,120 

68,332 
69,574 

69,617 
61,986 
60,798 

37,457 

31,892 
37,029 

37,457 
35,317 
42,273 

11   13 

11  -49 
10-94 

11-24 
11-19 
10-77 

1  0593 

1-0614 
1 -0597 

1 -0597 
1  -0605 
1 -0567 

The  increase  of  crop  proiluced  by  the  manure  i.s  thus  18-73  per 
cent,  (of  the  unnianured  crop)  wheu  the  manure  is  simply  harrowed 
in,  33"20  per  cent,  when  buried  to  a  depth  of  0-12  metre,  4114-  per 
cent,  when  buried  to  a  depth  of  0*22  metre,  and  2430  per  cent,  v/hen 
buried  between  the  rows.  These  results  are  in  the  same  order  as  those 
of  the  two  previous  years,  and  lead  the  author  to  the  following-  con- 
clusions : — Artificial  manure  composed  of  superphosphate  and  Chili 
saltpetre,  with  or  without  sulphate  of  ammonia  or  organic  nitrogen, 
applied  in  spring  on  a  loamy  soil  for  the  growth  of  sugar-beet,  sliould 
be  buried  by  deep  cultivation.  Burying  by  the  harrow  or  by  super- 
ficial cultivation  is  insufficient  to  extract  from  the  manure  its  nia.vi- 
mum  effect,  the  absorbent  power  of  the  loam  being  too  powerful  to 
allow  the  nutritive  ingredients  to  descend,  even  in  rainy  seasons,  to 
the  deep  layers  of  the  soil  whence  the  roots  of  the  beet  draw  their 
nourishment. 

Differences  in  the  mode  of  applying  the  manure  are  without  sensible 
influence  on  the  elaboration  of  sugar. 

Drilling  in  the  manure  with  the  seed  delays  the  appearance  of  the 
plant  by  several  days,  and  may  seriously  coniproniisc  the  crop  in  a 
spring  without  rain  and  with  drying-  winds.  Under  favourable 
climatic  conditions  the  plant  may  regain  the  lost  growth,  but  will 
not  give  the  same  crop  as  when  the  manure  is  buried  by  deep  cultiva- 
tion, and  the  plants  have  consequently  suffered  no  delay  in  appearing 
above  ground.  J.  M.  H.  M. 

Manuring  of  Vineyards.  By  A.  Stutzkr  (Bied.  Coitr.,  18)^1-, 
413). — K.xperimeiits  on  manuring  of  vines  carried  out  by  the  author 
have  proved  as  successful  in  lb83  as  in  previous  years,  and  equally  in 
favour  of  artificial  manures.     Of  100  average  vines,  the  yield  was — 

Manured  with  .stable  manure 794  kilos. 

„  artificial  manure i)&d     ,, 


The  artificial  manure  employed  contained  G  per  cent,  soluble  phos- 
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phoric  acid,  2| — 3  per  cent,    ammoniacal  mtrogen,    and   G  per  cent, 
potash  ;  it  costs  about  1^  pfenning  per  vine.  J.  F. 

Manuring  of  Hops.  By  E.  Pott  (Bied.  Gentr.,  1884,  412—413). 
— Hups  are  considered  to  require  heavy  manuring ;  as  a  rule,  stable 
manure  and  the  cleaning  of  cesspits  are  applied  to  them.  The  author, 
after  inspection  of  the  sj'stems  pursued  in  various  parts  of  Grermany 
celebrated  for  hops,  thinks  the  very  high  manuring  with  those  organic 
matters  wrong.  They  increase  the  yield  at  the  expense  of  the  quality. 
He  thinks  they  should  be  used  as  a  well-made  and  matured  compost. 
Artificial  manures  should  yield  good  results,  3 — 6  kilos,  bone-meal 
per  square  metre  with  1^ — 2  kilos.  Chili  saltpetre  in  soils  poor  in 
phosphates,  G — 15  kilos,  potassium  chloride,  with  or  without  Chili 
.saltpetre,  in  soils  poor  in  potash.  J.  F. 


Analytical  Chemistry. 


A  Simple  Method  of  Estimating  Halogens  in  the  Side- 
chains  of  Aromatic  Compounds. — By  K.  E.  Schulze  {Ber.,  17, 
1G75 — 1676). — A  weighed  quantity  of  benzyl  chloride  (or  a  com- 
pound of  similar  constitution)  is  introduced  into  a  flask  with  an 
excess  of  a  hot  saturated  alcoholic  solution  of  silver  nitrate,  an  in- 
verted condenser  adapted,  and  the  mixture  boiled  for  five  minutes. 
The  precipitated  silver  chloride  is  then  filtered  off  through  a  weighed 
platinum  criicible,  the  bottom  of  which  is  perforated  and  covered 
with  a  layer  of  asbestos,  the  filtration  being  assisted  by  a  suction- 
pump.  The  silver  chloride  is  washed  with  alcohol,  then  with  hot 
Avater  acidulated  with  nitric  acid,  and  finally  again  with  alcohol ;  the 
crucible  is  lastly  ignited  and  weighed.  This  method  has  the  ad- 
vantage of  quickness,  and  is  a  means  of  distinguishing  between  a 
halogen  in  a  side-chain,  and  a  halogen  directly  united  to  an  aromatic 
nucleus.  Bromomethylnaphthalene  may,  for  instance,  be  boiled  for 
several  hours  with  alcoholic  silver  nitrate  without  yielding  silver 
bromide.  A.  K.  M. 

Determination  of  Nitrogen  by  Combustion  with  Calcium 
Hydroxide.  By  S.  W.  Johnson  {A7ner.  Chem.  J.,  6,  60 — 63).— It 
has  been  shown  that  soda-lime  may  be  replaced  by  a  mixture  of 
sodium  carbonate  and  calcium  hydroxide,  and  it  is  found  that  under 
proper  conditions  calcium  hydroxide  alone  may  be  used.  Quicklime 
is  slaked,  dried,  and  powdered.  Using  0'5  gram  of  substance  con- 
taining up  to  8  per  cent,  of  nitrogen,  a  tube  of  14  inches  is  long 
enough  ;  substances  richer  in  nitrogen  require  longer  tubes.  The 
mixture  of  substance  and  slaked  lime  must  not  quite  half  fill  the 
tube,  the  long  anterior  layer  of  slaked  lime  must  be  brought  to  a  full 
red  heat  before  heating  the  mixture,  and  must  be  so  kept  throughout 
the  combustion ;    the  .combustion  may.  be.  rapid  ;  the  tabe  is  cooled 
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below  a  red  heat  before  aspirating;  cocliineal  is  to  be  preferred  to 
litmus  as  indicator  in  titrating  tlie  standard  liydrocliluric  acid  used 
to  absorb  the  ammonia.  In  the  analysis  of  strychnine,  a  very  small 
quantity  of  substance  and  a  long  tube  must  be  taken.  A  number  of 
test  analyses  are  given  proving  the  accuracy  of  the  method. 

Estimation  of  Ammoniacal  Nitrogen  in  Soils.  By  A.  Gdyard 
(Bull.  Soc.  Chim.,  41,  oo7 — 3',M).) — it  is  j)ro{tused  tu  estimate  the  total 
am^moniacal  nitrogen  of  soils  in  the  following  way,  by  which  not  only 
are  the  ammoniacal  salts  separately  estimated,  but  also  tlie  nitrogenous 
organic  matter  which  is  readily  convertible  into  ammonia.  The  soil 
is  boiled  successively  with  water  and  (1)  10  per  cent,  of  calcium 
carbonate  prepared  by  precijiitation,  which  evolves  ammonia  only 
from  ammoniacal  salts ;  (2)  5  per  cent,  of  magnesium  oxycarbonate ; 
(8)  2  per  cent,  magnesium  oxide  (calcined  magnesia);  (4)  2  per  cent, 
of  calcium  oxide  (quicklime)  ;  (5)  U'5  to  1  per  cent,  of  caustic  soda  or 
potash ;  these  reagents  decompose  successively  different  kinds  of 
nitrogenous  organic  matter.  Lastly,  the  nitrogen  is  estimated  by 
combustion  with  soda-lime.  W.  R.   D. 

Estimation  of  Iodine  in  Human  Urine.  By  E.  Hakx.\ck  (Zeit. 
Thijsiol.  Chem.,  8,  158—164). — This  is  a  criticism  on  Zeller's  paper. 
The  author  concludes  from  his  OAvn  determinations  that  no  reliance 
can  be  placed  on  the  results  obtained  by  the  two  direct  methods, 
viz.,  by  precipitation  as  palladium  or  silver  iodide ;  he  has,  however, 
obtained  concordant  results  with  either  of  the  following  processes : — 
1st,  evaporating  the  urine  to  dryness  with  excess  of  soda  and  ignit- 
ing, and  then  precipitating  the  iodine  as  palladium  iodide  in  the 
extract  of  this  residue ;  2nd,  by  igniting  the  precipitate  formed  by 
direct  precipitation  with  dry  powdered  soda,  and  then  roprecipitating 
the  iodine  as  before,  after  acidifying  with  hydrochloric  acid. 

To  account  for  the  high  results  obtained  by  direct  precipitation 
with  palladium  chloride  solution,  the  author  supposes  the  formation 
of  some  double  compound  insoluble  in  Avater  (as  palladinm-iodine- 
creatinine).  J-   B-  L- 

Estimation  of  Iodine  in  Urine.  By  E.  Baumann  (Zeit.  I'lii/siol. 
Clt'in.,  8.  >b2 — 20i)). — Bitumanii  defends  Zeller's  results  and  disputes 
Hamack's  statement  that  no  reliance  can  be  placed  on  the  two  direct 
methods;  he  also  points  out  that  Harnack's  high  results  obtained 
with  palladium  chloride  solution  are  most  probably  due  to  an  ad- 
mixture of  organic  compounds  consequent  on  the  use  of  hydrochloric 
acid,  and  not  to  the  formation  of  a  double  compound. 

Tlic  whole  j)aper  is  devoted  to  a  defence,  and  the  conclusions  are 
directly  opposed  to  those  of  Hainack.  J.  B.   L. 

Estimation  of  Chlorides  in  Dog's  Urine.  By  v.  ^Ikuing 
(/'(/.  J'l,i/s,ul.  C/nni.,8.  22'.i  — 2;;4)  — Salkow.ski's  niodilication  of  Vol- 
hard's  volumetric  method  of  estimating  the  chlorides  in  dog's  urine 
is  lial)le  to  give  too  high  results  in  conse(|uence  of  the  presence  of 
roinpfiunds  containing  sul[)hur  ( t  hiosulpliuric  or  thiocyaiiic  acid). 
To  avoid  this  error,  the  author  precipitates  the  urine  with  an   excess 
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of  silver  nitrate  and  nitric  acid,  and  then  either  fuses  this  precipitate 
with  soda  and  saltpetre,  or  warms  it  with  zinc-dnst  and  acetic  acid, 
and  estimates  the  chlorides,  in  the  first  case,  in  the  watery  extract  of 
the  fusion,  in  the  second  case  in  the  filtrate  after  reduction. 

The  chlorates  can  also  readily  be  determined  by  taking  another 
portion  of  urine  and  reducing  with  zinc-dust  and  acetic  acid  before 
precipitation,  the  difference  between  the  two  weights  gives  the 
chloride  derived  from  the  chlorate.  J.  P.  L. 

Volhard's  Volumetric  Estimation  of  the  Chlorides  in 
Urine.  By  M.  Gruber  {Zeits.  f.  Biol,  19,  569 — 570). — If  nitric  acid 
be  used  to  decompose  the  snlphur-containing  bodies  which  occur  in 
dog's  urine,  the  end-reaction  is  much  masked  by  the  deep  colour.  The 
best  course  is  to  treat  the  urine  with  a  little  zinc  and  sulphuric  acid 
before  titrating.     (See  also  preceding  Abstract.)  J.  P.  L. 

Estimation  of  Phosphoric  Acid  in  Superphosphates.     By  E. 

Adbix  (Compt.  rend.,  98,  1591 — 1594).— The  insoluble  phosphate  in 
superphosphates  is  usually  estimated  by  extraction  with  ammonium 
citrate  solution,  either  at  once,  or,  if  magnesium  is  present,  after 
previous  treatment  -\\4th  water.  Treatment  with  water  is  effected  by 
triturating  the  phosphate  and  digesting  with  a  known  volume  of 
water,  or  by  exhausting  it  repeatedly  with  successive  small  quantities 
of  water,  but  the  results  obtained  by  the  two  methods  do  not  agree. 
In  most  cases,  the  first  method  gives  results  which  are  too  high,  the 
error  being  due  to  the  presence  of  free  acid  (phosphoric  and  sulphuric) 
which  attacks  the  phosphate  during  trituration,  this  effect  being 
greatest  with  samples  which  form  a  paste  when  triturated,  and  also  to 
the  incomplete  extraction  of  the  magnesium  phosphate.  Joulie's 
method  of  treating  at  once  with  ammonium  citrate  solution  even  in 
presence  of  magnesium,  also  gives  results  which  are  too  high. 

Whenever  phosphoric  acid  is  precipitated  as  ammonium  magnesium 
phosphate  in  pi^esence  of  ammonium  citrate,  account  must  be  taken 
of  the  solubility  of  the  precipitate  in  solutions  of  this  salt.  The 
solubility  ii- creases  with  the  concentration  of  the  solution,  and  by 
always  usirg  the  same  bulk  of  liquid,  containing  the  same  proportion 
of  ammonium  salts,  a  correction  may  be  introduced.  C.  H.  B. 

Reverted  Phosphoric  Acid.  By  T.  S.  Gladding  (Chem.  Netvs, 
50,  16 — 18;  27 — 28). —  Experiments  with  natural  phosphates  and 
artificial  soils  have  been  described  (this  vol.,  p.  1075).  The  natural 
soils  used  were  light  loams,  one  from  the  truck  gardens  of  Long 
Island,  New  York,  one  from  the  cotton  plantations  of  North  Carolina, 
and  one  from  the  tobacco  fields  of  Connecticut,  taken  from  plots  upon 
which  fertilisers  had  been  spread,  and  large  crops  had  been  grown. 
The  soils  were  ground  to  pass  a  20-mesh  sieve,  and  100  grams  were 
taken  for  each  experiment.  A  solution  of  an  ammoniated  super- 
phosphate was  prepared,  of  which  50  c.c.  contained  0'284  gi-am 
phosphoric  acid,  and  this  quantity  was  added  to  each  portion  of  soil, 
the  wet  pasty  mass  being  exposed  in  thin  layers  to  the  atmosphere  for 
five  days.  The  portions  were  then  divided  into  four  equal  parts  for 
digestion  with  ammonium  citrate  solution  at  40°  and  65°,  and  with 
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water  to  determine  the  amount  of  phosphoric  acid  not  reverted. 
Kxperimeut  I  with  Long"  Island  garden  soil  showed  that  ammonium 
eiti-ate  solution  at  60°  dissolved  all  the  phosphoric  acid  added  to  the 
soil,  whilst  at  4U°  it  failed  to  dissolve  2781  per  cent,  of  the  acid 
actually  reverted  by  the  soil.  Experiment  II  with  North  Carolina  soil 
gave  th%  same  result.  In  experiment  III  with  Connecticut  soil,  the 
result  was  as  in  experiment  I,  with  2923  per  cent,  undissolved  at 
4>l°.  During  two  days,  the  mixture  of  soil  and  phosphate  was  very 
wet,  and  represented  very  wet  lands;  later  it  passed  through  all  the 
stages  of  drought,  but  at  no  time  contained  le.ss  moisture  than  was 
observed  in  the  fields  during  the  summer  season.  Tests  made  with 
other  portions  of  tbese  mixtures  showed  that  all  the  phosphoric  acid 
was  dissolved  at  both  temperatures,  if  kept  constantly  saturated 
with  water,  owing  to  the  ready  solubility  of  all  gelatinous  precipitates 
at  low  temperatures.  Whether  phosphoric  acid  exists  in  the  soil  in 
combination  with  lime  only,  or  also  with  iron  and  alumina,  has  here- 
tofore never  been  proved  by  any  direct  laboratory  experiment,  because 
no  method  of  separation  was  known  for  these  three  phosphates  in  the 
pi'esence  of  each  other  in  the  soil.  The  fact  that  a  strongly  alkaline 
ammonium  citrate  solution  rapidly  attacks  insoluble  iron  and  alum- 
inium phosphates,  but  dissolves  even  less  of  insoluble  calcium  phos- 
phate than  when  neutral,  constitutes  a  test  for  distinguishing  these 
phosphates. 

The  author  cites  numerous  investigators  who  have  dealt  with 
the  question  of  phosphates  in  soils ;  he  criticises  results  obtained 
by  Albert  and  Volbrecht  (Abstr.,  1880,  571)  from  which  these 
authoi"s,  with  Millot  and  Joulie  (Ann.  Agroiiomiques,  T)ecein.her,  1880), 
conclude  that  the  amount  of  phosphoric  acid  not  dissolved  by 
ammonium  citrate  solution  at  40°  had  become  insoluble  calcium 
phosphate.  Had  they  digested  at  G5"  the  discrepancies  would  have 
di.sappeared.  It  is  impossible  to  conclude  otherwise  than  that  a 
portion  of  the  phosphoric  acid  was  in  combination  as  reverted  iron 
and  aluminium  phosphates.  The  physical  conditions  of  iron  and 
aluminium  oxides  in  the  soils  do  not  seem  to  affect  the  principal 
result  of  these  comparisons  of  temperature  at  which  aunnonium 
citi"ate  solution  is  used.  Few  deposits  of  minei-al  phosphates  exist 
free  from  iron  and  alumina.  It  is  evident  that  superj)liosphates 
made  from  such  minerals  are  undervalued  when  the  reverted  phos- 
phoric acid  is  estimated  at  40°,  becau.se  the  oxides  dis.solved  by  the 
sulphuric  acid  subsequently  combine  in  the  superphosphate  Avith 
theii"  equivalent  of  phosphoric  acid,  and  the  reverted  iron  and 
aluminium  phosphates  thus  formed  are  not  all  dissolved  at  the  tem- 
perature of  40°,  whereas  a  slight  increase  in  temperature  dissolves 
them  entirely  without  unduly  attacking  the  insoluble  mineral.  Ex- 
periments by  Millot,  Ileyden,  Stochniann,  and  Liebig  on  the  i-apidity 
with  which  the  reversion  of  |)hosphates  takes  phice  are  quoted,  and 
the  author  concludes  that  it  is  evident,  from  the  marked  and  positive 
i-esults  of  these  experiments,  that  the  only  equitable  method  of 
valuing  the  reverted  phosphoric  acid  of  a  superphosphate  must  bo 
based  on  these  facts;  that  the  true  method  of  valuation  is  that  which 
dissolves  reverted  phosphates  of  tJie  same  degree  of  solubility  as  those 
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whicli  are  formed  when  a  soluble  superphosphate  is  mixed  with  the 
soil.  The  author  gives  the  following  method  of  analysis  of  super- 
phosphates : — 

Preparation  of  Sample. — Pass  the  sample  through  a  12-mesh  sieve. 
Moisture. — Dry  5  to  10  grams  at  100°.  Total  Phosphoric  Acid. — Dis- 
solve 2  grams  in  200  c.c.  flask  with  50  c.c.  nitric  acid,  with  addition 
of  a  little  hydrochloi^ic  acid  if  necessary,  boil  gently  for  fifteen  minutes, 
cool,  and  fill  to  mark,  filter,  take  50  c.c,  add  25  c.c.  concentrated 
ammonia,  and  then  nitric  acid  to  acidity.  To  the  hot  liquid  add 
molybdic  solution,  and  allow  it  to  remain  for  an  hour  at  65°,  filter, 
wash  with  ammonium  nitrate  solution,  dissolve  on  the  filter  with  hot 
ammonia  solution,  and  wash.  Run  in  magnesia  mixture  from  a 
burette  at  the  rate  of  one  drop  a  second,  stirring  constantly.  Allow 
it  to  stand  several  hours,  filter,  and  weigh.  Soluble  Phosphoric  Acid. — 
Rub  up  2  grams  in  a  mortar  with  a  soft  rubber-tipped  pestle,  digest 
in  25  c.c.  cold  water,  decant,  add  another  25  c.c.  water  to  the  residue, 
digest  several  minutes,  and  repeat  this  five  or  six  times  ;  pass  all 
through  a  filter,  fill  up  to  the  mark,  and  take  out  50  c.c.  and  treat 
as  above.  Insolnhle  Phosphoric  Acid. — Wash  the  residue  on  the  filter 
into  a  200  c.c.  flask  with  100  c.c.  citrate  solution,  cork,  and  digest 
at  65°  for  30  minutes.  Filter  the  warm  solution  quickly,  and 
wash  with  cold  water.  Return  the  filter  and  contents  to  the  same 
flask,  add  50  c.c.  nitric  acid,  boil  for  15  minutes,  and  estimate 
the  phosphoric  acid  as  in  the  total.  Beverted  Phos^yhoric  Acid. — The 
sum  of  the  soluble  and  the  insoluble  phosphoric  acid  subtracted  from 
the  total  will  give  the  reverted.  J.  T. 

Electrolytic  Estimations.  By  J.  Wiela.nd  {Ber.,  17, 1611 — 1612). 
— The  author  has  examined  the  various  methods  of  electrolytic  esti- 
mations with  the  view  to  test  their  accuracy.  Classen's  method  for 
the  estimation  of  iron  in  oxalic  acid  solution  (Abstr.,  1881,  1081) 
gives  good  results.  The  method  applied  to  manganese  {loc.  cit.)  is 
less  to  be  recommended,  whilst  Riche's  method,  in  which  a  sulphuric 
acid  solution  is  employed  (Compt.  rend..,  85,  226),  gives  satisfactory 
results.  Classen's  method  of  separating  iron  and  manganese  (Abstr., 
1881,  1081  ;  1882,  896)  has  been  tested  with  currents  of  different 
strengths,  but  the  manganese  precipitate  always  contained  a  con- 
siderable proportion  of  iron,  and  his  method  of  separating  iron  and 
aluminium  is  likewise  unsatisfactory,  some  aluminium  being  throvm 
down  with  the  iron.  Parodi  and  Mascazini's  method  of  separating 
lead  from  an  alkaline  solution  (Gazzetta,  8,  6,  255)  is  not  to  be  recom- 
mended owing  to  the  ready  oxidation  of  the  lead,  whilst  the  estimation 
of  small  quantities  of  this  metal  may  be  effected  by  Riche's  method, 
according  to  which  a  nitric  acid  solution  is  used  (Ann.  Chim.  Phys. 
[6],  13,  508).  Cadmium  may  be  thrown  down  in  a  compact  form  by 
a  current  (0'05  ampere)  from  a  thermopile,  the  negative  electrode 
being  a  platinum  dish  of  about  150  c.c.  capacity ;  also  by  stronger 
currents  from  a  potassium  cyanide  solution  (Per.,  12,  759),  and  from 
a  weak  sulphuric  acid  solution  (Amer.  Chem.  J.,  2,  41).  To  estimate 
bismuth,  it  must  be  precipitated  by  a  feeble  current  (O'Ol — 0'05  ampere) 
from  an  oxalic  or  nitric  acid  solution.  A.  K.  M. 
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Estimation  of  Calcium  in  Presence  of  Aluminium,  Iron, 
Magnesium,  and  Phosphates.  By  A.  (Uvauk  (Itnll.  Sor.  Chim  , 
41,  3oi> — 3iO). —  Calcium  oxalate  is  appreciably  -soluble  in  acetic  acid 
or  in  alkaline  acetates,  the  amount  dissolved  beinj^  proportional  to 
the  quantit}'  of  these  substances  that  are  present.  In  order  to  preci- 
pitate calcium  from  such  a  solution,  it  is  necessary  to  add  sufficient 
ammonium  oxalate  to  convert  the  acetates  into  oxalates,  and  even 
then  the  precipitatitm  is  not  complete.  It  is,  therefore,  better  to 
modify  the  usual  process  for  estimating  calcium  in  presence  of 
aluminium,  iron,  &c.,  by  adding  sufficient  ammonium  citrate  to  keep 
these  substances  in  solution,  and  then  to  precipitate  with  ammonium 
oxalate,  when  the  calcium  is  entirely  removed.  In  presence  of  ma<?- 
nesium,  the  operation  should  be  conducted  at  70  —  80°,  at  which 
temperature  the  ammonium  magnesium  phosphate  is  soluble.  Where 
silica  is  present,  it  sometimes  happens  that  it  is  also  precipitated, 
carrying  with  it  traces  of  iron  and  aluminium,  in  which  case  it  is 
necessary  to  piirify  the  calcium  oxalate.  When  the  calcium  oxalate 
has  been  separated,  magnesium  or  phosphoric  acid  maybe  determined 
in  the  filtrate  and  by  the  usual  methods.  W.  R.  D. 

New  Method  of  Estimating  Carbon  in  Steel.  By  Zaboudsky 
(Bull.  Soc.  Chim.,  41,  428 — 433). — The  combined  carbon  in  cast  iron, 
steel,  &c.,  is  most  accurately  estimated  by  means  of  a  mixture  of 
copper  sulphate  and  sodium  chloride.  Instead  of  adopting  the  usual 
method  of  using  aqueous  solutions  of  these  salts,  the  author  recom- 
mends the  foUowiug  plan  as  quicker  and  easier.  A  dry  mixture  is 
prepared  by  evaporating  solutions  of  these  two  salts  to  dryness.  The 
finely  powdered  metal  is  intimately  mixed  with  about  20  grams  of 
this  in  a  mortar,  which  should  be  surrounded  by  water,  and  sufficient 
water  added  to  the  mixture  to  form  a  ]>asty  mass.  After  trituratino- 
for  about  half  an  hour  the  contents  of  the  mortar  are  transferred  to 
a  beaker,  the  mortar  being  washed  out  with  a  solution  of  ferric 
chloride  (25  per  cent.).  After  the  addition  of  some  hydrochloric 
acid  the  liquid  is  heated  for  about  three-quarters  of  an  hour,  and  the 
precipitate  filtered  otf,  dried  at  125 — 130",  and  weighed.  The  results 
agree  very  well  with  those  obtained  by  the  older  method.  The 
residue,  however,  is  not  pure  carbon,  but  a  hydrate  of  that  element, 
and  if  it  is  calculated  as  pure  carbon  the  result  is  an  error  of  about 
35  per  cent,  on  the  total  quantity.  The  author  has,  therefore,  deter- 
mined the  coefficients  which  express  the  quantity  of  pure  carbon  in 
the  residue.  These  were  deduced  from  a  number  of  experiments 
with  different  specimens  of  cast  iron,  steel,  &c.  The  results  of  these 
analyses,  which  are  tabulated  in  the  paper,  lead  to  the  following  co- 
efficients : — 


Pure  specular  cast  iron  containing  no  manganese    0720 

Ferromanganese    0"7(  lO 

Fen-omangane.se  (specular) 0Gs5 

"White  cast  iron "1  ...-i,^ 

Pure  grey  cast  iron  (Bessemer) J      ' 

Grey  cast  iron  slightly  impure,  combined  carbon  low. .  , .      O05o 


1428  ABSTRACTS   OF   CHEMICAL  PAPERS. 

Cannon  and  gun  steel  (about  0'5  per  cent,  of  carbon). .  . .      0'660 

Hard  steel 0-675 

Swedish  ii-on 0-690 

The  author  states  that  the  copper  mixture  method  is  more  accurate 
than  either  the  iodine  or  colorimetric  methods  of  Eggertz.  The 
quantity  of  pure  carbon  contained  in  the  iodo-carbon  residue  of  the 
first  process  is  often  much  less  than  the  reputed  amount  (60  percent.). 
In  the  case  of  Swedish  iron,  the  author  found  in  two  different  residues 
5U-9  per  cent,  and  48-6  per  cent,  of  pure  carbon.  The  second  method 
requires  much  practice,  and  does  not  give  comparable  results  with 
metals  of  different  origin.  W.  R.  D. 

Estimation  of  Chromium.  By  H.  Baubigxt  (Bull.  Soc.  Chim., 
41,  291 — oOl). — The  usual  process  for  estimating  chromium  bj 
precipitation  as  trioxide  is  inaccurate,  owing  to  the  facility  with  which 
this  compound  combines  with  metallic  oxides,  which  ai'e  consequently 
precipitated  with  it.  The  author  strongly  recommends  Storer's 
process,  in  which  the  chromium  is  oxidised  to  chromic  anhydride  by 
means  of  nitric  acid  and  potassium  chlorate.  Chromium  is  separated 
from  ii'on  or  aluminium  by  first  oxidising  with  nitric  acid  and  potas- 
sium chlorate,  and  adding  to  the  cold  liquid  a  slight  excess  of 
hydrogen  sodium  carbonate,  when  the  iron  or  aluminium  is  precipitated, 
and  after  washing  with  a  dilute  solution  of  the  carbonate  is  dried, 
ignited,  and  weighed  in  the  usual  manner.  Ammonia  cannot  be  used 
as  the  precipitant,  for  by  the  action  of  the  oxides  of  chlorine  on  it 
compounds  are  formed  that  reduce  the  chromic  anhydride,  and  the 
trioxide  is  precipitated.  The  chromium  is  estimated  in  the  filtrate 
by  acidifying  with  sulphuric  acid,  adding  ammonia,  and  saturating 
the  liquid  with  hydrogen  sulphide.  After  boiling,  the  chromium 
hydroxide  is  collected  and  washed.  To  completely  free  it  from 
alkalis  it  is  dissolved  in  hydrochlor-ic  acid,  and  reprecipitated  in  the 
cold  with  ammonia.  Any  iron  that  may  have  escaped  precipitation  can 
be  recognised  in  the  precipitate  by  oxidising  it  with  nitric  acid  and 
potassium  chlorate,  evaporating  to  dryness  at  100°,  and  after  dis- 
solving the  residue  in  a  few  drops  of  water,  precipitating  the  iron  with 
ammonia.  In  presence  of  alkalis,  the  same  process  may  be  followed, 
but  the  chromium  oxide  should  be  tested  for  alkalis  by  strongly 
heatins:,  when  a  chromate  is  formed  and  can  he  recognised  in  the 
usual  way.  When  the  quality  of  alkali  is  large,  a  loss  may  occur 
from  the  volatilization  of  chromic  anhydride,  accompanied  by  reduc- 
tion and  deposition  of  chromium  trioxide  in  a  crystalline  form. 
The  author  has  noticed  that  this  occurs  when  a  dichromate  is  heated 
for  some  hours  at  a  red  heat.  In  cases  where  chromium  occurs 
alone,  it  is  estimated  by  precipitating  as  lead  chromate  with  lead 
acetate.  Precipitation  as  mercurous  chromate  is  not  accurate  iu 
presence  of  ammoniacal  salts,  particularly  the  nitrate,  as  the  chromic 
anhydride  is  more  or  less  reduced.  W.  R.  D. 

Estim.ation  of  Arsenic.  By  C.  Holtiiof  (Zeitschr.  Anal.  Chem., 
1884,  378 — 390). — The  gravimetric  estimation  of  arsenic  when  it  is 


AXALYTICAL  CHEMSTRr.  142!) 

present  as  arsenic  acid,  and  especially  when  it  is  weiglied,  as 
custoniarv,  as  ammonium  magnesium  arsenate  presents  so  many 
difficulties,  and  requires  so  much  attention,  that  the  author  examined 
a  method  first  proposed  by  ^lohr,  but  afterwards  abandoned  by 
him,  and  which  consists  in  the  reduction  by  SOj  and  titration  of  the 
arsenious  ^cid  produced  by  standard  iodine.  Very  careful  experi- 
ments established  tliaton  evaporating  arsenic  acid  with  hydrochloric 
acid  to  dryness,  no  ti-ace  of  ai-senic  is  volatilised,  and  that  on 
subsequent  addition  of  abundance  of  sulphurous  acid  solution  the 
arsenic  acid  is  completely  reduced. 

The  author  operates  as  follows :  in  case  of  precipitates  containing 
AsjSa  and  sulphur,  he  oxidises  with  HNO3  or  HCl  and  KCIO3, 
evaporates  to  dryness,  adds  300  c.c.  of  strong  sulphurous  solution, 
heats  on  the  water- bath  for  about  two  houi-s,  expels  the  acid  by 
subsequent  boiling  down  to  about  one  half,  and  after  cooling 
neutralises  with  acid  sodium  carbonate,  and  titrates  with  iodine. 
The  reagents  used  must  be  quite  pure,  and  atmospheric  dust  must  be 
carefully  excIucU-il.     The  results  are  quite  accurate.  0.  H. 

Analysis  of  Type  Metal.  By  F.  Wkil  (ZeitsrJir.  Anal.  Cheni., 
1SS4,  SiS — 3-19 j. — 2  grams  of  the  alloy  are  heated  in  a  flask  with 
nitric  acid,  the  excess  of  the  acid  is  removed,  hydrochloric  acid  is 
added,  and  the  mixture  is  boiled  until  iodised  starch-paper  is  no  longer 
affected.  The  solution  is  made  up  with  tartaric  acid  solution  to  200 
c.c.  In  10  c.c.  of  this,  the  antimony  is  titrated  with  stannous  chloride 
(Weil's  method,  "  Fresenius'  Quantitative  Anal3'sis,"  6  ed.,  p.  5i2). 

2  grams  of  the  metal  are  oxidised  with  nitric  acid,  and  the  mix- 
ture of  SbOi  and  SnOj  weighed  together,  the  tin  being  obtained 
by  subtracting  the  amount  of  antimony  previously  found.  The  lead 
is  estimated  in  the  filtrate  in  the  usual  manner. 

The  object  of  the  method  is  to  avoid  the  troublesome  separation 
of  antimony  and  tin.  0.  H. 

Estimation  of  Molybdenum  and  Tungsten.  By  0.  v.  d. 
PfOKDTKX  {Chem.  Ni^iv>-;  50,  18—19). — 1.  GravhiK-trlc  mc'tlmU. — The 
author  finds  that  the  ixiduction  to  metal  can  be  effected  in  a  crucible, 
with  a  perforated  cover,  by  means  of  a  good  gas-blast.  He  uses  a 
platinum  crucible  and  passes  in  a  current  of  hydrogen  through  an 
earthen  tube.  In  the  analysis  of  ammoninm  molybdate,  he  heats  the 
sample  in  the  crucible  at  170°  for  some  hours  in  an  air-bath,  thus 
avoiding  spirting.  If  the  temperature  is  raise<l  higher,  say  to  200°, 
there  is  a  slight  loss  by  sublimation.  The  crucible  is  then  heated 
gently  in  a  slow  current  of  hydrogen  to  superficial  reduction.  In 
order  to  guard  against  possible  loss  by  sublimation,  the  apertui-e  of 
the  gas  delivery  pipe  is  wrapped  in  a  sheet  of  ])latinum,  running  to 
a  point  below  and  fitting  into  the  aperture  of  the  lid,  with  which  it  is 
weighed.  After  the  heat  has  been  gradually  raised,  the  complete 
reduction  is  effected  in  the  highest  heat  of  a  good  gus-blast  in  a 
strong  current  of  hydrogen.  This  method  is  applicable  for  all 
neutral  solutions  containing  molybdic  acid,  if  combined  with  pre- 
cipitation by  mercurous  nitrate  as  pnjpo.sed  by  H.  Rose.     The  cold 
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concentrated  solution,  exactly  neutralised  and  freed  from  carbonic 
acid,  is  mixed  with  excess  of  the  nitrate,  and  filtered  after  a  few  hoars. 
Particles  which  adhere  to  the  beaker  are  dissolved  off  with  hot  nitric 
acid  and  evaporated  in  a  platinum  crucible.  The  main  precipitate, 
when  dry,  is  separated  from  the  paper  and  placed  in  the  crucible. 
The  portions  adhering  to  the  paper  may  be  rinsed  into  the  crucible 
with  hot  nitric  acid  ;  or  the  filter  is  carefully  folded  up  and  ignited, 
s0  that  the  particles  may  be  reduced  by  the  carbonaceous  matter 
before  molybdic  acid  can  sublime  away.  The  reduction  to  metal  is 
then  effected  as  above.  For  the  analysis  of  acid  solutions  containing 
molybdic  acid,  the  reduction  of  molybdenum  trisulphide  to  the 
bisulphide  is  recommended  as  described  by  Liechti  and  Kempe.  It 
requires  more  time  than  the  reduction  to  metal,  and  the  conclusion  of 
the  reduction  is  not  so  distinctly  marked.  The  bisulphide  obtained 
must  not  be  too  sti'ongly  ignited  in  the  hydrogen  current. 

The  gravimetric  determination  of  tungsten  is  much  less  difiicult. 
The  method  of  Berzelius — precipitation  with  mercurous  nitrate — is 
convenient  and  gives  good  results.  Scheele's  method — evaporation 
of  the  solution  with  hydrochloric  acid,  exactly  as  for  silica — is  also 
good. 

2.  Volumetric  methods. — The  solution  of  the  salt  is  mixed,  for 
molybdenum,  with  50 — 60  c.c,  and  for  tungsten  with  70 — 80  c.c.  of 
hydrochloric  acid  of  27  per  cent.  There  are  then  added  for  moh'bde- 
num,  8^10  grams,  and  for  tungsten  14 — 15  grams  zinc  in  the  form 
of  rods,  and  in  as  large  pieces  as  possible.  The  solution  may  contain 
0"3  gram  molybdic  oxide,  or  O'l  gram  of  tungstic  oxide  ;  in  the  latter 
case,  the  solution  is  previously  heated  on  the  water- bath,  and  the 
hydrochloric  acid  and  zinc  are  then  added  ;  the  deposition  of  tungstic 
oxide  in  a  solid  state  is  thus  avoided.  Towards  the  end  of  the 
reduction,  a  little  heat  may  sometimes  be  applied  to  the  molybdenum 
solution  with  advantage.  When  the  molybdenum  solution  has  become 
vellow,  and  that  of  tungsten  red,  the  flask  is  cooled — in  the  case  of 
tungsten  with  especial  care.  The  remainder  of  the  procedure  is 
different.  The  molybdenum  solution  is  poured  into  a  porcelain 
capsule  containing  40  c.c.  dilute  sulphuric  acid,  and  20  c.c.  of  manga- 
nous  sulphate  solution  free  from  ferrous  salt,  and  containing  200 
grams  per  litre.  An  equal  volume  of  water  is  added,  and  a  dilate 
solution  of  standard  permanganate  is  run  in.  The  results  are 
accurate : 

1  c.c.  KMnOi  =  0000752185O  =  OOO4513IIM0O3. 

The  reduced  tungsten  solution  is  rinsed  quickly  into  a  capsule  in 
which  there  is  an  excess  of  permanganate,  70 — 100  c.c.  dilute  sul- 
phuric acid,  40  c.c.  manganous  sulphate  solution,  but  otherwise  no 
water.  Not  until  the  flask  has  been  rinsed  out  is  the  liquid  diluted  to 
1  litre.  In  presence  of  such  large  quantities  of  hydrochloric  acid  the 
manganous  sulphate  exerts  its  power  of  transferring  oxygen  only  in 
concentrated  solutions.  Quick  working  is  essential.  An  excess  of 
ferrous  sulphate  is  now  run  in,  and  the  solution  is  finally  titrated  with 
nermanganate.  J.  T. 
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^  Analysis  of  Potable  Water.  By  W.  Bachmkyer  (Zeitschr.  Anal. 
Chem.,  188J;,  3r>o— 3o'J). — The  iiuthor  shows  that  in  Kubel-Tiemann's 
method  of  measuring  the  amount  of  "  oxygen  absorbed,"  the  length 
of  boiling,  and  the  quantity  and  concentration  of  the  acid  employed, 
have  a  material  influence  on  the  result.  U.  H. 

Detennination  of  the  Flashing  Point  of  Petroleum.     By  J.  T. 

!Sloui).uii>(.-l//ie/-.C7<e//i./.,  6, 18 — -lo). — Beilstein  {Zcitsckr.AvalXlievi., 
22,  309)  has  come  to  conclusions  differing  from  those  of  Stoddard 
(Abstr.,  1888,  383,  517).  The  method  employed  is  a  modilicatiun  of 
Liebermann's  (Abstr.,  1882,  132G). 

It  is  shown  that  the  flashing  point  does  not  depend  as  stated  by 
Beilstein  upon  the  length  and  diameter  of  the  oil-cylinder  employed, 
so  much  as  upon  the  dimensions  of  the  vapour  space  above  the  sui-face 
of  the  oil.  The  quantity  of  oil  to  be  used  is  50  c.c,  the  cylinder, 
^•5 — 4  cm.  in  width,  must  then  have  a  vapour  space  of  G — 4  cm.,  and 
the  continuous  air  current  should  be  strong  enough  to  maintain  a  foam 
of  at  least  1  cm.  By  this  method,  the  lowest  flashing  point  which  can 
be  accurately  determined  is  obtained ;  an  approximate  and  a  final  test 
are  made.  H    B. 

Analytical  Estimation  of  the  Three  Xylenes  in  Coal-tar, 
Jiy  A.  Reutkr  {Br,:,  17,  2028— 2029).— The  author  disputes  the 
accuracy  of  the  method  proposed  by  Levinstein  (this  vol.,  p.  898),  as  it 
has  been  shown  by  several  writers  that  pure  metaxylene  cannot  be 
obtained  by  treating  the  mixture  of  xylenes  with  dilute  nitric  acid, 
whilst -stronger  nitric  acid  such  as  is  recommended  by  Levinstein  attacks 
metaxylene,  although  more  slowly  than  its  isomerides.  The  author 
has  converted  1  kilo,  of  pure  metaxylene  by  a  few  successive  treat- 
ments with  nitric  acid  (2  vol.  acid  of  14  with  3  vol.  water)  into  a 
crystalline  mass  consisting  of  metatoluic  acid,  together  with  a  small 
quantity  of  an  aldehyde.  Isophthalic  acid  was  not  formed.  Para- 
xylene  is  attacked  by  ordinary  sulphuric  acid,  although  with  con- 
siderably more  difficulty  than  its  isomerides.  A.  J.   G. 

Detection  and  Estimation  of  Small  Quantities  of  Carbon 
Bisulphide  in  Air,  Gases,  Thiocarbonates,  &c.  By  Gastink 
{Cuini>t.  rend.,  98,  158b — 159U). — The  gas  or  vajjour  to'be  tested  is 
carefully  dried,  and  then  passed  through  a  concentrated  solution  of 
recently  fused  potassium  hydroxide  in  absolute  alcohol.  The  presence 
of  even  traces  of  water  seriously  diminishes  the  delicacy  of  the 
reaction.  The  alcoholic  solution  is  afterwards  neutralised  with 
acetic  acid,  diluted  with  water,  and  tested  for  xanthic  acid  by  adding 
copper  sulphate. 

In  order  to  determine  the  distribution  of  carbon  bisulphide  intro- 
duced into  the  soil  (Compt.  rend.,  1877),  250  c.c.  of  the  air  in  the 
soil  is  drawn  by  means  of  an  aspirator  through  sulphuric  acid,  and 
then  through  bulijs  containing  the  alc(jholic  potash.  Fen-  quantitative 
determinations,  a  larger  quantity  of  air  nmst  be  used,  and  the  xanthic 
acid  formed  is  estimated  by  means  of  the  reaction  2C3HsOSj  -f  Ij  = 
2CjHiU.Sj  +  2HI.      The   alkaline   solution  is  slightly  acidified  with 

5  c/  2 
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acetic  acid,  mixed  with  excess  of  sodium  hydrogen  oai'bonate,  and 
titrated  in  the  usual  way  with  a  solution  of  iodine  containing 
1'68  grams  per  litre,  1  c.c.  of  which  is  equivalent  to  1  mgrm.  of 
carbon  bisulphide. 

To  apply  this  method  to  thio carbonates,  about  1  gram  of  the 
substance,  together  with  about  10  c.c.  of  water,  is  introduced  into  a 
small  flask  and  decomposed  by  a  solution  of  zinc  or  copper  sulphate, 
the  flask  being  heated  on  a  water-bath,  and  the  evolved  carbon  bisul- 
phide passed  first  through  sulphuric  acid  and  then  into  alcoholic 
potash.  In  the  case  of  gaseous  mixtures  of  carbon  bisulphide, 
nitrogen,  hydrogen  sulphide,  carbonic  anhydride,  carbonic  oxide,  and 
Avater- vapour,  the  gas  is  passed  through  a  strong  aqueous  solution  of 
potash,  then  into  sulphuric  acid,  and  finally  into  alcoholic  potash. 
The  thiocarbonate  formed  in  the  first  flask  is  decomposed  by  treat- 
ment with  copper  or  zinc  sulphate  as  above,  and  the  xanthic  acid 
obtained  is  added  to  that  formed  in  the  third  flask,  and  the  whole 
titrated  with  iodine.  C.  H.  B. 

Wine  Analysis.  By  J.  Nessler  and  M.  Barth  (Zeifschr.  Anal. 
Chem.,  1884,  ;^18 — 323). — For  the  quantitative  estimation  of  magenta 
in  wine,  the  following  modification  of  Faliere's  method  is  recom- 
mended :  100  c.c.  of  the  wine  are  mixed  with  5  c.c.  strong  ammonia, 
and  well  shaken  with  30  c.c.  ether.  20  c.c.  of  the  ether  are  drawn 
off  and  evaporated  in  a  little  basin  containing  a  thread  of  white  wool 
.">  cm.  long.  Other  threads  are  then  dyed  with  known  quantities  of 
magenta,  and  from  the  comparison  of  tints  the  amount  of  the  added 
coloui'ing  matter  in  the  wine  is  inferred.  As  little  as  2  mgrras.  per 
100  litres  may  thus  be  determined.  The  standard  woollen  threads, 
fused  into  glass  tubes,  and  kept  in  the  dark,  do  not  alter  in  tint 
when  kept. 

The  authors  determine  the  amount  of  tannin  as  follows :  12  c.c.  of 
Avine  are  mixed  with  30  c.c.  alcohol ;  pectinous  and  albuminous 
substances  are  precipitated.  Of  the  filtrate,  35  c.c,  corresponding  with 
10  c.c.  of  wine,  are  evaporated  to  about  6 — 7  c.c,  transferred  to  a 
conical  test-tube  tapering  from  16  mm.  to  8  mm.,  and  divided  into 
^  c.c.  Sodium  acetate  and  ferric  chloride  are  added,  and  after  24 
hours'  standing  the  precipitate  is  measured,  1  c.c.  corresponding 
with  0'033  per  cent,  tannin.  0.   H. 

Estimation  of  the  Dry  Extract  of  Wine.  By  E.  H.  Amagat 
(Conq^f.  rend.,  99,  195—197). — The  wine  is  boiled  until  its  volume 
is  reduced  to  one-half,  in  order  to  expel  alcohol,  and  is  then  brought 
back  to  its  original  volume  by  addition  of  water,  and  its  sp.  gr. 
determined.  The  amount  of  dry  exti'act  in  the  wine  is  very  nearly, 
although  not  exactly,  proportional  to  the  difference  between  its  sp.  gr. 
and  unity.     This  method  gives  strictly  comparable  results. 

C.  H.  B. 

Estimation  of  Dry  Substance  in  Wine  and  Must.  By  R. 
Ulbricht  (Landiv.  Versuchs-Sfaf.,  30,  425 — 427). — The  sacchari- 
metric  tables  of  Balling,  Steinheil,  and  Schultze-Ostermann  agree 
fairly  with  each  other,  and  are  correct  as  tested  by  the  author,  whose 
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experiments  were  carried  out  on  samples  free  from  water,  and  at  a 
uniform  temj)erature  of  15";  the  subjoined  table  shows  the  close 
agreement  of  the  results.  The  author  thinks  the  table  could  be  used 
to  ascertain  the  amount  of  drj  extract  in  wines  and  must  from  their 
sp.  gr.  Wines  poor  in  sugar  and  containing  relatively  high  propor- 
tions of  glycerol  cannot  be  so  readily  estimated,  but  glycerol  in 
aqueous  solutions  can  readily  be  valued  in  this  way. 

In  order  to  eliminate  the  probable  error  in  pyknometric  estimation 
of  dry  substance,  the  author  adds  039120  per  cent,  for  every  1  per 
cent,  of  glycerol  present  in  the  wine ;  he  is  engaged  on  experiments 
to  eliminate  similar  errors  due  to  acetic  acid. 


Weight 

of  dry 

matter 

per  cent. 


lirix. 


G-eriacb.    I    Chancel. 


Cane-sugar. 


Schulze- 

Ostermann, 

Aromatic 

extract. 


Chancel. 

Invert 

sugar. 


Salomon. 
Dextrose. 


Sp.  gr.  at  15°  C.    Water  also  at  15°  C.  =  1. 


0-5 

1  -00106 

1  -00196 

1-00197 

10 

1  00393 

1  -00393 

1  -00370 

1  -00393 

1 -00380 

1 -00382 

5  0 

1  01982 

1  -01981 

1  -01937 

10in!)6 

1  -01967 

1  -01970 

100 

1  ■04-032 

1  -04028 

1  -03985 

1  -04061 

1  -(.14024 

1  -O^'.iSS 

15  0 

1  06155 

1-00150 

1-06111 

1  -06200 

1-06151 

1  -0(iU87 

19  0 

1  07909 

1  -07903 

1 -07860 

1  07966 

1  -07890 

1 -07829 

20  0 

1  08355 

1 -08349 

1-08313 

— 

1  -08333 

1  -08273 

25  0 

1  -10638 

1-10631 

1-10597 

— 

1  10597 

1  -10462 

30  0 

1-13003 

1-12995 

— 

— 

— 

1  12718 

J.  F. 

Method  for  the  Determination  of  the  Molecular  Weight  and 
Atomicity  of  the  Higher  Fatty  Alcohols.  ]}y  C.  Hkll  {Annalen, 
223,  iJti'.* — liboj. — \ly  heating  2)riinary  I'atty  alcohols  with  soda-lime, 
hydrogen  is  evolved  according  to  the  eqiiation  R.CHj.OH  -f-  NaOH 
=  R.COONa  +  2H2.  The  author  endeavoured  to  found  a  method  of 
determining  the  molecular  weight  of  the  higher  alcohols  on  the 
measui'eraent  of  the  hydrogen  so  evolved,  but  finds  that  only  about 
90  per  cent,  of  the  hydrogen  indicated  by  the  above  equation  is 
given  off.  The  cause  of  this  deficiency  could  not  be  ascertained. 
The  method  can,  however,  be  used  in  discriminating  alcohols  from 
aldehydes,  in  ascertaining  whether  an  alcohol  is  primary,  and  whether 
monohydric,  dihydric,  <tc.  A.  J.   G. 

Alkaline  Bismuth  Solution  as  a  Test  for  Glucose  in  Urine. 
By  E.  NvLAXitKK  {Zeit.  r/njsiuL  C/('m.,8,  175 — lb5). — As  the  determi- 
nation of  glucose  in  urine  with  Fehling's  solution  is  liable  to  error, 
owing  to  the  j)resence  of  other  reducing  bodies,  uric  acid,  creatinine, 
&c.  ;  the  author  has  made  a  series  of  experiments  with  the  view  of 
ascertaining  the  conditions  under  which  the  above  reagent  is  most 
Hcusitive  and  accurate.     He  pre[jares  the  solution  iu  the  aame  manner 
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as  Almei],  except  that  he  substitutes  for  the  strong'  potash  a  solu- 
tion of  soda  containing  diiferent  percentages  of  NaoO,  3,  6.  7,  12,  and 
17  per  cent.  (2  gi^ams  of  bismuth  subnitrate,  4  grams  Rochelle  salt, 
and  100  c.c.  of  soda  solution) ;  the  undissolved  bismuth  salt  is  filtered 
off.  The  general  results  shortly  stated  are  as  follows  :  A  solution 
containing  8  per  cent.  Na.O,  added  in  the  proportion  of  1  part  of 
reagent  to  10  of  urine,  is  the  most  sensitive  and  gives  the  best  results, 
0"025  per  cent,  of  glucose  being  ea.silj  detected.  A  larger  percentage 
of  soda  or  addition  of  the  reagent  is  to  be  avoided.  The  albumin,  in 
cases  of  albuminous  urine,  should  first  be  removed,  as  if  present  in 
quantity  it  vitiates  the  result  to  some  extent.  The  author  has  made 
no  experiments  to  determine  whether  lactose  can  be  estimated  in  the 
nrine.  J.  P.  L. 

Volatility  of  Glycerol  at  100°.  By  J.  Nessler  and  M.  Barth 
(Zeitschr.  Anal.  Chem.,  1884,  323 — 332). — Dry  pure  glycerol  is  volatile 
to  a  considerable  extent  at  100^,  the  amount  of  loss  varying  with  the 
mode  of  heating,  the  shape  and  material  of  the  vessel,  and  the  surface 
exposed.  Thus  1  gram  heated  in  a  water-oven  in  a  platinum  basin 
80  mm.  diameter  lost  during  the  first  two  hours  4G  mgrms.,  during 
the  second  two  hours  29  mgrms.,  in  the  three  succeeding  hours 
21  mgrms.  The  loss  on  0"5  gram  similarly  heated  was  the  same. 
On  the  open  water-bath,  the  loss  per  hour  varied  from  29  to  39  mgrms. 
When  the  vessel  holding  the  glycerol  is  of  glass  the  loss  is  less,  other 
circum.stances  being  equal. 

When  aqueous  or  alcoholic  solutions  of  glycerol  are  evaporated,  the 
loss  varies  both  with  the  strength  of  the  solution  and  the  volume  of 
the  w^ater  to  be  volatilised.     It  is  in  all  cases  very  considerable. 

0.  H. 

Valuation  of  Calcium  Tartrate.  By  L.  Weigert  {Zeitschr. 
Aiial.  Chem.,  1884,  357 — 365).  —  5  grams  of  the  finely-powdered 
substance  are  heated  with  30  c.c.  of  a  10  per  cent,  potassium  carbon- 
ate solution  for  two  hours,  the  solution  is  filtered,  concentrated  to 
6  c.c,  and  mixed  with  an  equal  amount  of  strong  acetic  acid  and 
100  c.c.  of  90  per  cent,  alcohol.  After  a  few  hours'  standing,  the 
hydrogen  potassium  tartrate  is  separated,  washed  with  alcohol,  and 
titrated  with  standard  alkali. 

If  calcium  carbonate  is  present  at  the  same  time  and  this  has  to  be 
estimated,  ordinary  volumetric  methods  cannot  be  employed,  and  the 
carbonic  acid  has  to  be  determined  directly  by  Scheibler's  apparatus 
or  some  similar  method.  ^  0.   H. 

Estimation  of  the  Volatile  Fatty  Acids  in  Butter  Analysis. 
By  C.  E.  SCHMITT  {Ann.  AgrovomiqufS,  10,  262—268). — Having  in 
a  previous  paper  recommended  Angell  and  Hehner's  process  for 
the  estimation  of  the  volatile  fatty  acids  in  samples  of  butter,  the 
author  now  enumerates  some  objections  to  its  use,  and  recommends  as 
more  convenient  and  delicate  Reichert's  process,  carried  out  with 
certain  modifications,  as  follows  : — 

2-50  grams  of  butter-fat  are  taken  for  the  analysis.  The  butter 
must  be  purified  by  drying  it,  and  decanting  the  melted  fat  through 
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a  filter,  as  tlie  prosonce  of  salt  in  the  pm-ified  fat  will  cansc  the  results 
to  be  too  hisxh.  The  butter  is  saponitied  witli  an  alcoholic  potash  solu- 
tion, as  in  Hehncr's  process,  and  the  sajioniKed  solution,  which  should 
measuj-e  70 — SO  c.c,  is  introduced  with  some  pieces  of  pumice  into 
the  flask  of  Boussingault's  distillinc^  apparatus  for  the  estimation  of 
ammonia. #  10  c.c.  of  medicinal  phosphoric  acid  (sp.  gr.  l'4o)  are 
added,  and  the  liquid  is  distilled  until  the  beaker  in  which  the  dis- 
tillate is  received  is  tilled  up  to  a  mark  at  60  c.c.  The  distillate  is 
then  directly  titrated  with  standard  sodium  hydroxide  of  normal 
strength.  Four  samples  of  pure  Flemish  butter  required  130,  13o0, 
140,  and  14"3  c.c.  of  soda.  Two  other  samples  of  pui-e  butter  each 
required  135  c.c.  soda,  but  when  analysed  by  Hehner  and  Angell's 
process,  one  gave  891-5  per  cent,  of  insoluble  fatty  acid,  and  the  other 
88o7  per  cent.  A  .sample  of  goat's  milk  butter  tested  by  Reichert's 
process  required  13'58  c.c  ^soda,  and  a  sam])le  of  ewe's  milk  butter 
13'65  c.c.  A  mixture  of  4  parts  oleomargarine  with  1  part  of 
genuine  butter  required  2'7  c.c.  The  author  mentions  that  in  some 
cases  l)i(fj/n'c  acid  is  purposely  added  to  oleomargarine  in  concocting 
artiticialbutter.  J.  M.  H.  M. 

Estimation  of  the  Fat  in  Skim  Milk.  By  W.  Fleischmaxn  and 
others  {Jlied.  Genfr.,  1884,  330 — 338).  —  The  estimations  made  of  fat 
in  milk  by  evaporating  with  sand  or  by  the  areometric  process  are 
very  closely  concordant,  but  when  the  milk  analysed  has  been 
skimmed  there  is  a  large  discrepancy  bct^veen  the  two  methods,  the 
eva])oration  process  being  the  lowest  ;  if  twice  the  usual  amount  of 
.sand  is  used,  the  results  are  better,  but  the  diflerence  is  even  then 
0"12o  per  cent,  of  the  whole;  consequently  Fleischmann  employ.s 
plaster  of  Paris :  10  grams  of  milk  are  evaporated  down  with  35  of 
plaster  of  Paris,  and  then  extracted  with  ether  for  three  hours  ;  the 
error  is  thus  reduced  to  005  per  cent.  In  consequence  of  these  results, 
all  early  analyses  of  skim  milk  must  be  used  with  caution.  Schrodt  and 
Hansen  publish  a  similar  account  of  their  experience  with  skim  milk  ; 
and,  in  addition,  Schrodt  states  that  more  dry  matter  is  found  by 
emi)loying  sand  than  when  the  plaster  is  u.sed,  viz.,  0198 — 0*246  per 
cent.  E.  W.  P. 

General  Method  of  Examining  Fats.  By  Hijiu.  {Blngl.  polyt.  /., 
253,  2Sl — li95). — As  the  chemical  composition  of  the  various  fats  is 
very  similar,  an  attempt  is  rarely  made  to  ascertain  their  constitu- 
tion, the  examination  of  tiie  substances  which  as  "natural  consti- 
tuents "  aceomjKiny  fats  being  considered  of  more  value  in  judging  of 
their  quality.  The  terra  "  natural  constituents  "  is  a])j)lied  to  colour- 
ing matters,  resins,  nitrogenous  substances,  Sec.  Owing  to  the  fivet 
that  the  estimation  of  these  substances  is  limited  in  its  application, 
and  that  the  qualitative  composititm  of  the  various  fats  is  very 
similar,  those  methods  oidy  ai'e  useful  whi(;li  are  based  on  quantita- 
tive determinations,  whether  of  chemical  or  ])hysical  naturi".  .Such 
methods,  which  the  author  calls  "quantitative  i-eactions,"  afl'oid 
valuable  indications  of  the  purity  of  fats,  as  they  are  intimately  con- 
nected   with   their   chemical  constitution.      Qualitative  tests  are  of 
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value  in  doubtful  cases,  and  serve  to  control  the  conclusions  drawn 
from  the  results  of  the  "  quantitative  reactions."  After  referring  to 
the  ordinary  methods  employed  for  the  examination  of  fats,  the  author 
gives  a  detailed  account  of  his  process  called  the  "iodine-addition 
method."  This  method  is  based  on  the  following  considerations : — 
Almost  all  fats  contain  members  of  three  groups  of  fatty  acids,  viz., 
acids  of  the  acetic  acid  series  (stearic  and  palmitic  acids),  acids  of 
the  acrylic  acid  series  (oleic  and  erucic  acids),  and  acids  of  the  tetr- 
oleic  acid  series  (linoleic  acid).  Chemically,  these  groups  of  fatty 
acids  show  characteristic  differences  in  their  behaviour  towards 
haloids.  Whilst  the  first  group  remains  unaltered  under  ordinary 
conditions,  the  second  group  takes  up  two  haloid  atoms  very  readily, 
and  the  third  group  four  atoms.  Accordingly,  members  of  the  first 
group  are  recognised  as  saturated  fatty  acids ;  whilst  those  belonging 
to  the  second  and  third  groups  are  regarded  as  unsaturated  fatty  acids. 
If,  therefore,  the  addition  of  a  haloid  to  a  fat  can  be  effected  under 
circumstances  which  exclude  the  formation  of  substitution-products, 
and  the  quantity  of  haloid  added  can  be  determined  with  certainty,  a 
constant  for  each  fat  is  obtained,  the  magnitude  of  which  cori'esponds 
with  the  character  and  quantity  of  the  unsaturated  acids  present. 
Theoretically  the  following  amounts  of  iodine  are  absorbed  by  un- 
saturated acids  in  fats: — 

Grams  iodine  taken  up  by 
Fatty  acids.  Formula.  100  grams  fatty  acids. 

Hypogoeic  acid CisHaoOj  100-00 

Oleic  acid   CisHaA  90-07 

Erucic  acid    C,,}1,,0.  75-15 

Ricinoleic  -acid C18H34O2  85-24< 

Linoleic  acid Ci6H2802  201-59 

The  action  of  iodine  on  fats  being  too  slow,  an  alcoholic  solution  of 
iodine  in  the  presence  of  mercuric  chloride  was  used.  This  mixture  was 
found  to  act  on  unsaturated  fatty  acids  at  the  ordinary  temperature, 
chlorine  and  iodine  addition-products  being  formed,  whilst  the  satu- 
rated acids  remained  unaffected.  This  mixture  acts  on  free  fatty  acids 
in  a  similar  manner.  The  amount  of  iodine  which  a  fat  is  capable  of 
absorbing  was  determined  by  treating  a  weighed  quantity  of  the  fat 
with  a  measured  quantity  of  a  standard  alcoholic  solution  of  iodomer- 
curic  chloride,  and  estimating  the  excess  of  iodine  by  titration  with  a 
solution  of  sodium  thiosulphate.  The  percentage  of  iodine  taken  up  by 
the  fat  is  called  the  "  iodine  number."  The  subjoined  table  (p.  1437) 
illustrates  the  results  obtained  by  treating  a  number  of  fats  in  the 
above-described  manner.  In  most  cases,  the  fatty  acids  were  sepa- 
rated simultaneously,  and  their  melting  and  solidifying  points 
determined. 

It  will  be  seen  that  the  drying  oils  give  the  highest  iodine  numbers, 
the  non-drying  vegetable  oils  are  the  next  in  order,  then  come  the 
liquid  and  lardaceous  animal  fats,  and  finally  the  solid  fats.  The  iodine 
number  does  not,  however,  indicate  the  drying  properties  of  an  oil, 
although  with  it  the  extent  to  which  the  oil  thickens  or  dries  up 
increases,  and  the  capability  to  form  elaidin  diminishes.  D.  B. 
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Rsaction  fcr  Pyridine  Bases.  By  A.  W.  Hofmanx  (Ber.,  17, 
19US— l;t09).— The  author  some  time  ago  (Ahstr.,  1881,  921)  described 
a  peculiar  reaction  wliich  takes  place  when  the  methiodide  of  a 
pyridine  is  heated  "with  a  caustic  alkali.  A  very  characteristic; 
odour,  probably  due  to  a  methylated  pyridine,  is  produced.  The 
author  pniposes  to  use  this  as  a  test  for  pyridine  bases.  A  dro]j 
or  two  of  the  base  and  the  same  quantity  of  methyl  iodide  are 
warmed  together  in  a  test-tube,  then  mixed  with  powdered  potash, 
just  moistened  with  water,  and  the  whole  heated,  when  the  charac- 
teristic odour  is  produced  if  a  pyridine-derivative  be  present.  The 
smallest  trace  of  a  pyridine  base  may  be  detected  in  this  way.  The 
odour  is  something  like  that  of  a  mixture  of  mustard  oil  and  isonitrile, 
and  also  somewhat  resembles  that  given  by  quinoline  bases  when 
similarly  treated.  It  is  most  characteristic,  and  when  once  smelt  will 
never  be  again  mistaken.  L.  T.  T. 

Estimation  of  Amides  in  Vegetable  Extracts.  By  E.  Schulze 
(Landiu.  Verstichs-Sfat.,  30,  459 — 4G7). — In  continuation  of  previous 
experiments, the  author  examines  the  different  processes;  in  the  present 
series,  he  employs  sulphuric  instead  of  hydrochloric  acid.  2  grams  of 
crystalline  asparigine  were  treated  with  5  c.c.  of  pure  concentrated 
sulphuric  acid  (=  8"79  grams  H2SO4)  and  about  100  c.c.  of  water, 
connected  with  an  upright  condenser  and  boiled  for  certain  periods  ; 
on  cooling,  the  fluid  was  nearly  neutralised  with  soda,  leaving  but  a 
trace  of  free  acid,  made  up  to  200  c.c.  (in  two  of  the  experiments 
soda  was  not  added,  but  the  boiling  was  continued  longer),  40  c.c. 
were  then  distilled  with  magnesia,  and  the  ammonia  estimated  by  a 
standard  solution.  The  quantity  of  ammonia  obtained  by  two  hours' 
boiling  was  so  near  the  theoretical  amount  that  the  author  believes 
the  whole  of  the  asparagine  to  have  been  decomposed.  On  reducing 
the  quantity  of  acid,  the  results  were  not  so  accurate,  and  the  boiling 
had  to  be  prolonged.  Experiments  made  according  to  Schldsing's 
method  show  that  when  solutions  are  nearly  neutralised  with  soda, 
prior  to  the  addition  of  milk  of  lime,  the  ammonia  comes  off  very 
slowly,  not  being  finished  even  in  72  hours.  J.  F. 

Indigo  Assaying.  By  C.  T.  Lee  (Chem.  Neics,  50,  49). — For 
several  years,  the  author  has  used  a  method  by  sublimation,  which 
has  been  uniformly  satisfactory.  Indigo-blue  sublimes  readily,  and, 
by  a  careful  regulation  of  temperature,  can  be  separated  from  the 
other  components  of  indigo,  indigo-brown,  indigo-red,  mucilaginous 
matter,  &c.  Platinum  trays  7  cm.  long,  2  cm.  wide,  and  3-  -4  mm. 
deep,  are  used.  About  02.5  gram  of  finely-powdered  indigo,  which 
has  been  dried  at  100°,  is  taken.  It  is  spread  unifoi-mly  and  the  tray 
very  carefully  heated  on  an  iron  plate,  covering  with  a  flat  iron  arch 
when  volatilisation  commences.  The  time  required  is  from  .30  minutes 
to  two  hours.  The  heat  must  not  be  so  high  as  to  cause  the  formation 
of  yellow  vapours.     The  results  are  constant  within  4  per  cent. 

J.  T. 

Action  of  Air  on  Solutions  of  Tannin  and  the  Estimation 
of  Tannin.     By  A.  Guyard  (Bull.  Soc.  Chim.,  41,  336 — 337). — The 
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antlior  finds  that  air  which  has  been  pnrified  by  passing  throiieh  a 
series  of  tubes  containing  potash  solution,  cotton-wool,  soda-lime, 
and  calcium  chloride,  has  no  action  on  either  concentrated  or  dilute 
solutions  of  pure  tannin.  The  usual  decomposition  which  is  noticed 
when  solutions  of  tannin  are  exposed  to  the  air.  and  which  results  in 
the  formation  of  gallic  acid  is,  therefore,  probably  due  to  atmospheric 
particles  or  ferments,  which  act  without  the  co-operation  of  oxygen. 
It  is  otherwise  with  an  alkaline  solution  of  tannin,  which  is  rapidly 
attacked  bv  purified  air,  the  tannin  undergoing  a  process  of  combus- 
tion, provided  an  excess  of  air  is  allowed  to  pass  through  it.  For 
this  reason  Tcrreil's  process  for  the  estimation  of  tannin  is  only  valid 
in  presence  of  a  limited  supply  of  air.  The  best  reagent  for  separat- 
ing tannin  from  gallic  acid  is  a  solution  of  le.ad  acetate  acidulated 
with  acetic  acid ;  as  it  precipitates  the  tannin  only,  the  lead  compound 
may  be  collected  and  decomposed  with  dilute  sulphuric  acid,  and  the 
filtered  li(|uid  titrated  with  potassium  permanganate.  The  gallic  acid 
may  also  be  estimated  in  the  filtrate  from  the  lead  compound  by 
potassium  permanganate.  W.  K.  D. 

Tannin.  By  F.  Musset  (Dinrfl.  poh/t.  J.,  253,  341— 343).— The 
author  found  two  acids  in  oak-bark  which  are  precipitated  by  gelatin 
and  oxidised  bv  potassium  permanganate,  hence  the  determination  in 
the  case  of  a  mixture  of  both  acids  is  attended  with  inaccuracies, 
owing  to  the  difference  in  the  "permanganate  values  "  of  these  acids. 
It  is  therefore  proposed  to  treat  the  extract  of  oak-bark  with  ethyl 
acetate,  and  repeat  this  opei-ation  until  the  clear  ethereal  solution 
ceases  to  give  a  blue  coloj-ation  with  ferric  acetate.  The  ethyl  acet.ate 
is  said  to  contain  the  tannin  of  oak-bark,  whilst  the  aqueous  solution 
contains  the  tannic  acid  of  ''  oak-red."  As  this  method  is  too  lengthy, 
the  author  recommends  titration  with  iodine,  the  mode  of  procedui-e 
being  described  in  detail  in  the  original  paper. 

German  barks  contain  7 — 8  per  cent,  oak-bark  tannin  and  G — 10 
per  cent,  oak-red  tannin.  As  the  latter  may  be  iised  with  advantage 
for  tanning  pnrpo.ses,  the  valuation  of  oak-bark  according  to  the  per- 
centaore  of  oak-bark  tannin,  no  longer  suffices,  and  it  becomes  neces- 
sary to  consider  also  the  quantity  of  oak-i-ed  tannin  in  the  assay  of 
barks.  U.  B. 

Estimation  of  Extract  of  Malt.  By  K.  Kkiis  (Bied.  Ceutr., 
1884,  42.S;. — The  author  finds  diHerent  methods  of  estimation  to 
yield  different  results  ;  he  recommends  Stolha's  process  with  slight 
variations,  viz.,  to  digest  lOU  grams  malt  in  400  c.c.  water  for  one 
hour  at  the  ordinary  temperature,  then  heat  to  60°,  at  which  keep  it 
for  three  liours,  cool,  dilute  to  1  litre,  an<l  filter,  take  the  sp.  gr., 
calculate  by  Balling  or  Schulze's  tables  the  percentage  of  extract,  and 
multiply  by  10.  J.  F. 

Testing  Sulphured  Hops.  (Bled.  Cmfr.,  1^84,  3r,0.)— The  hops 
are  to  lie  washed,  the  wash  water  treated  with  zinc  and  hydro- 
chloric acid  in  a  flask,  and  the  evolved  gas  to  be  tested  for  .sul- 
phuretted hydrogen.       It  sometimes  happens  that  unsulphured  hops 
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yield  sulphuretted  hydrogen  when  treated  as  above.  When  bleached 
and  unbleached  hops  are  mixed,  at  least  10  grams  must  be  used  in 
the  analysis — the  washing  does  not  remove  all  the  sulphur. 

To  detect  sulphurous  anhydride  in  beer  and  wine,  the  distillate  of 
their  liquors  must  be  treated  with  iodine,  and  the  resulting  sulphuric 
acid  precipitated  by  barium  chloride.  E.  W.   P. 

Estimation  of  the  Total  Nitrogen  in  Urine.  By  Patri  and 
Lehmann  (Zeil.  Plnjs.  Chem.,  8,  200 — 213). — The  authors  have  ex- 
tended the  process  Kjeldahl  described  in  the  Zeitschr.  Anal.  Chem., 
1883,  for  the  estimation  of  nitrogen  in  food-stuffs  and  organic  com- 
pounds genei^ally,  to  the  determination  of  the  total  nitrogen  in  urine, 
faeces,  &c.  The  general  mode  of  procedure  is  as  follows : — A  mea- 
sured or  weighed  quantity  of  the  sample  is  boiled  in  a  flask  with 
fuming  sulphuric  acid  until  a  colourless  solution  is  produced ;  this 
is  usually  complete  after  two  hours.  The  solution  is  then  oxidised 
by  adding  gradually  small  quantities  of  powdered  potassium  perman- 
ganate until  the  solution  is  of  a  deep  green.  After  cooling,  it  is 
diluted  with  water,  and  an  excess  of  alkali  is  added.  The  distillation 
of  the  ammonia  is  at  once  commenced,  the  distillate  being  passed 
into  acid,  and  the  ammonia  afterwards  estimated  by  any  of  the  usual 
methods.  In  oi-der  to  avoid  the  violent  bumping  that  usually  accom- 
panies the  concentration  of  the  alkaline  liquid,  a  current  of  steam  is 
passed  through  the  flask.  By  this  means  the  last  traces  of  ammonia 
can  be  easily  obtained  without  any  fear  of  bumping.  The  figures 
obtained  by  this  process  agree  very  closely  with  those  given  by 
Dumas,  or  Will  and  Varrentrapp's  method.  J.  P.  L. 


Technical    Chemistry. 


A  Filter  yielding  Physiologically  Pure  Water.  By  C.  Cham- 
BERLAND  (Compt.  rend.,  99,  247 — 248j. — The  water  is  filtered  under 
pressure  through  biscuit  porcelain,  and  is  thus  obtained  entirely  free 
from  microbes  and  germs,  although  originally  very  impure.  After 
being  used,  the  filter  can  be  cleaned  by  brushing  and  heating  to  a 
moderately  high  temperature  in  order  to  destroy  the  arrested  organic 
matter.  C  H.  B. 

Antiseptic  Action  of  Nickelous  Chloride.  By  H.  Schulz 
(Bied.  Genfr.,  1884,  3(:)0). — A  solution  of  1  gram  nickelous  chloride 
per  litre  preserves  fibrin.  Solutions  of  0'5 — 5  per  cent,  strength 
were  employed  on  Aspergillus  glauctis  sown  in  bread;  these  were  pre- 
vented from  growing.  The  action  is  referred  to  the  great  afiinity  of 
this  salt  for  ammonia.  E.  W.  P. 

Borax  as  an  Internal  Disinfectant.  By  E.  de  Cton  (Gompf. 
rend.,  99,  147—148). — The  author  some  time  ago  confii-med  Dumas' 
observations  as  to  the  antiseptic  properties  of  borax,  and  showed  that 
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tills  salt  can  be  introduced  into  the  human  body  in  quantities 
amounting  to  15  grams  per  diem,  without  producing  any  functional 
disturbance.  He  now  proposes  the  internal  administration  of  borax 
(with food,  in  quantities  of  about  6  grams  per  diem)  as  a  preventative 
against  cholera  and  other  epidemics  due  to  microbes.  The  borax  will 
not  only -exert  a  direct  action  on  the  microbes  in  the  alimentary 
canal,  but  will  also  be  absorbed  into  the  blood  and  attack  the  bacilli 
which  have  penetrated  into  it.  A  solution  of  borax  or  boric  acid  may 
also  be  used  for  washing.  During  the  violent  cholera  epidemic  in 
Italy  in  1804-05,  the  workmen  in  the  seven  boric  acid  factories  at 
Lardarello  escaped  the  epidemic,  whilst  a  village  3  kiloms.  distant  lost 
a  third  of  its  population.  C.  H.   B. 

Recovery  of  Ammonia  from  the  Gases  of  Coke-ovens.  By 
C.  WiNKf.KK  (DiiKjl.  p(jbjt.  J.,  253,  ;!74 — ."wil). — The  author  doubts 
the  possibility  of  success  in  endeavouring  to  recover  ammonia  from 
coke-oven  gases  by  the  methods  hitherto  adopted,  in  Avhich  the  reco- 
very of  ammonia  is  added  to  the  ordinary  coking  process,  without 
attempting  to  effect  an  alteration  in  the  same.  He  suggests  that 
trials  should  be  made  with  an  experimental  oven  of  the  ordinary 
form,  and  the  latter  heated  by  means  of  a  special  generating  furnace, 
instead  of  utilising  the  hot  gases  evolved  during  the  process  of  car- 
bonisation. It  would  thus  be  possible  to  determine  the  amoiint  of 
heat  required  for  coking  purposes  and  the  conditions  under  which  the 
best  and  densest  coke  is  ])roduced  and  the  largest  yield  is  obtained. 
The  properties  of  the  volatile  products  of  distillation  could  be  studied 
simultaneously,  the  yield  of  tar  and  ammonia  established,  and  expe- 
riments be  made  to  ascertain  the  most  suitable  arrangement  for 
cooling  the  gases.  It  would  be  interesting  also  to  determine  the 
evaporative  power  of  the  hot  gases,  their  fuel  value  after  cooling,  and 
how  far  it  would  be  practicable  to  utilise  them  for  heating  the  coke 
ovens.  Finally,  it  would  be  useful  to  study  the  question  of  increasing 
the  yield  of  ammonia  by  the  addition  of  alkaline  or  chlorinating  sub- 
stances to  coal. 

It  has  been  demonsti-ated  that  it  is  impo.ssible  to  convert  the  total 
nitrogen  contained  in  coal  into  ammonia  by  the  process  of  destructive 
distillation.  In  carbonising  coal  containing  1'73  per  cent,  nitrogen, 
Foster  found  14'51  per  cent,  of  the  total  nitrogen  as  ammonia,  1"5G  as 
cyanogen,  3520  in  the  gas,  and  4860  in  the  coke. 

Winkler  has  investigated  the  manufacture  of  coke  at  the  Deuben 
Work.s,  and  obtained  the  following  results  : — 

Composition  of  the  coal  carbonised — 


c. 

n. 

0. 

X. 

S. 

As!:. 

ir,(^. 

58-44 

375 

5-00 

1-08 

192 

10  05 

18-77 

Yield  obtiiincd  from  50  hectolitres  or  4001-5  kilos,  coal 

150  hectolitres,  or    710*5  kilos,  good  coke. 
3:^-0  „  1359-5      „      cinder. 

2-3  „  144-0      „      ash. 

50-3  hectolitres,  or  2-223-0  kilos. 
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The  average  composition  of  the  coal,  wlieu  calculated  according'  to 
these  proportions,  gave — 


C.               H. 

72-88        0-18 

!ence  100  parts  of  the 
53-2  parts  coke 

0.               N.               S.               Ash. 
2-31         0-56         2-56         18-36 

above  coal  yielded — 

and          46-8  parts  volatile 

I1..0. 

2-85 

products. 

Contaiuing — 

C 39  -91  parts 

H...      0-26      „ 
0  ...      1-27      „ 
?f...      0-31      „ 
S   ...      1-40      „ 
H.,0 .       —       „ 
Ash  .    10  -05     „ 

53-20  parts. 

Equal  to 
68-3  p.  c. 

6-9     „ 
21-2     „ 
28-7     „ 
72-9     „ 

1000     "„ 

Containing — 

C 18  -53  parts 

H...      3-49     „ 
0  ...      4-72      „ 

N  . . .     0-77     „ 
S....      0-52     „ 
H.,0  .    18-77     „ 
Ash. .       — 

46 -80  par 

^ 
Equal  to 

31-7  p.  c. 
931     „ 
78-8     „ 
71-3     „ 
27-1     „ 
100-0     „ 

ts. 

It  was  not  possible  to  determine  the  amount  of  nitrogen  contained 
in  the  volatile  products  in  the  form  of  ammonia. 

As  the  annual  consumption  of  coal  for  carbonising  purposes 
amounts  to  18,000,000  tons,  it  is  estimated  that  58,600  tons  of  ammo- 
nia could  be  produced  fi-om  this  quantity,  i.e.,  as  much  nitrogen  as 
is  imported  in  tlie  form  of  sodium  nitrate  from  South  America. 

D.  B. 

Production  of  Ammonmm  Sulphate  and.  Hydrochloric 
Acid.  {JJiiigl.  pubjt.  J.,  253,  350.) — On  treating  ammonium  chloride 
with  sulphuric  acid,  partial  decomposition  only  is  effected,  an  acid 
residue  remaining  which  contains  ammonium  chloride.  To  remedy 
this,  Mond  (Ger.  Pat.,  28,063,  November,  1883)  adds  sufficient  sul- 
phuric acid  to  form  hydrogen  ammonium  sulphate,  and  neutraUses 
the  latter  by  ammonia  or  a  salt  of  ammonium.  D.  B. 

Recovery  of  Hydrogen  Sulphide  from  Alkali  Waste.  By 
H.  V.  Miller  and  C.  Opl  (Dingl.  polijt.  /.,  253,  350). — It  is  proposed 
to  treat  the  residues  from  soda  works  with  carbonic  anhydride  or 
hydrogen  sulphide,  so  as  to  form  a  solution  of  calcium  hydrosulphide. 
This  is  introduced  into  iron  vessels  fitted  with  stirrers,  and  heated 
either  by  a  furnace  or  with  high  pressure  steam.  When  the  boiling 
point  is  reached,  decomposition  takes  place,  calcium  hydroxide  (P) 
beino-  precipitated  and  hydrogen  sulphide  disengaged.  Half  of  the 
latter  is  used  for  obtaining  sulphuric  acid  or  sulphur,  and  the  re- 
mainino-  half  is  employed  in  the  preparation  of  a  further  supply  of 
calcium  hydrosulphide.  The  following  equations  exphiin  the  reac- 
tions which  take  place  : — 

CaS  +  HoS  =  CaH..So  and  CaH.Sa  +  2HoO  =  CaHoOo  +  H,S. 

D.  B. 

Notes  on  the  Soda  Industry.  By  Scheurer-Kestner  {Bull. 
Soc.  Chim.,  41,  335 — 336). — Reidemeister  has  obtained  from  the 
crude  soda  solution  of   Leblanc's   process  a  double   sodium   calcium 
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carbonate  containing  only  half  as  mucli  water  of  crystallisation  as 
tray-lussite.  The  compound  is  found  in  crystals  associated  with 
those  of  gay-lussite,  from  which  they  differ  in  form.  These  ci-ystals 
have  the  formula  •2(CaC03,Na-.C03)  +  5H.0.  Some  of  them  were 
found  l)lackened  with  ferrous  sulphide  ;  others  dull  and  opaque  from 
contamination  with  silicates  of  the  alkaline  earths.  W.   R.  D. 

Analysis  of  an  English  Bottle-glass.  By.  L.  Gottstkin  (Bingl. 
j'nhjt.  J.,  253,  3o8).— The  author  states  that  although  English  bottle 
manufacturers  Avork  without  the  addition  of  alkalis,  the  resulting 
glass  resists  the  action  of  acid  solutions  as  energetically  as  alkali 
glass.  At  the  Stockton  Bottle  Works  the  following  mixture  is  used  : — 
Sand  3G  parts,  clay  18,  lime  24-,  marl  12,  and  river  mud  10.  The  sub- 
joined analysis  indicates  that  the  glass  pre])ared  with  this  mixtui-e  has 
absorbed  a  small  amount  of  alkali  from  one  of  these  constituents : — 


SiO.,. 

Fe,03. 

AloOs. 

CaO. 

IVIgO. 

K.O. 

Na.,0. 

T.  GO'Jl 

81  tJ 

3-80 

22(;i 

(;-07 

110 

2-51 

II.  G1-2U 

3-29 

3-47 

22-76 

573 

lOG 

2-39 

The  composition  of  the  glass  is  remarkable,  inasmuch  as  it  is  poor 
in  alkalis,  but  rich  in  lime  and  magnesia.  D.  B. 

Decomposition  of  Cements  by  Water.  By  H.  Le  Chatklief! 
{Hull.  Snr.  CIchu.,  41,  377 — 37'J). — -When  cements  are  treated  with 
water,  not  only  is  the  free  lime  dissolved  as  is  usually  assumed,  but 
decomposition  of  certain  metallic  compounds  containing  calcium 
oxide  takes  place,  which  results  in  the  formation  of  calcium  hydr- 
oxide. In  order  to  determine  the  quantity  of  free  lime  in  cements, 
they  are  treated  with  water  in  successive  quantities  so  long  as  the 
liquid  is  saturated  with  lime  (1"3  gram  in  a  litre).  Under  these  con- 
ditions no  decomposition  of  any  calcium  compound  occurs.  The  most 
unstable  of  these  latter  compounds  is  calcium  ferrite,  which  begins  to 
decompose  when  the  liquid  contains  less  than  0(32  gram  of  CaO  in  a 
litre.  Those  cements  which  contain  much  free  lime  "  set  "  but 
slowly,  whilst  those  which  contain  little  "  set  "  rapidly.  In  continuino- 
the  progressive  action  of  water  on  cements,  it  is  found  that  the 
decomposition  of  such  compounds  corresponds  with  a  fixed  content  of 
lime,  which  does  not  decrease  with  further  additions  of  water.  By 
titrating  the  quantity  of  calcium  oxide  contained  in  these  solutions, 
and  comparing  the  results  with  those  obtained  from  synthetical  com- 
jiounds,  the  author  was  able  to  prove  the  existence  in  the  cements  of 
the  following  compounds  : — 

Grams  of  CaO 
in  1  litre. 

13      =      CaO  11,0 

Itj     =     Fe.,Oa,4CaO,121I.O 

0-2     =     Al,03,4CaO,12H,0 

005  =     SiO„CaO,3H,0.  \V.  R.  D. 
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Decomposition  of  White  Iron  by  Heat.  By  L.  Fourquignon 
(Compt.  /-t/u/.,  99.  2o7 — 238). — White  charcoal-iron  was  heated  to 
redness  for  several  daj'S  in  a  vacuum,  all  traces  of  air  having  been 
displaced  by  hydrogen.  It  did  not  melt  nor  soften,  but  became  dis- 
tinctly malleable,  and  its  surface  -n-as  covered  with  a  dull  greyish 
efflorescence  which  left  a  mark  on  paper.  The  fracture  was  some- 
times of  a  uniform  black,  like  that  of  a  lead  pencil,  sometimes  dotted 
over  with  regularly  disseminated  black  points  of  amorphous  graphite. 
The  composition  of  the  iron  was  as  follows  : — 

T.  II. 


Heated 

I- 

Heated 

Original. 

172  hours. 

Original 

196  hours. 

2-959 

0-895 

2-824 

1-159 

0-0 

2-061 

0-0 

1-676 

Combined  carbon 
Graphite O'O 

2-959  2-956  2-824  2-835 

When  white  iron  is  heated,  it  is  decomposed  into  graphite  and  a 
carbide  less  rich  in  carbon.  C.  H.  B. 

Imitation  of  Patina.  By  E.  Doxath  (Dingl.  pohjf.  J.,  253, 
376 — 380). — The  formation  of  the  so-called  "patina"  on  bronze 
statues  has  been  the  subject  of  much  investigation  of  late  years,  in 
consequence  of  the  fact  that  most  of  those  of  recent  origin  have 
become  covered  with  a  dense  greyish-black  film,  which  gives  them 
an  unpleasing  appearance.  Weber  attributes  the  formation  of  patina 
to  the  composition  of  the  alloy,  and  recommends  the  use  of  tin,  sug- 
gesting also  that  the  quantity  of  zinc  used  should  be  limited  as  much 
as  possible.  Briihl  states  that  the  production  of  the  dark-coloured 
film  is  due  to  the  large  number  of  coal  fires  and  furnaces  in  operation 
at  the  present  time.  His  conclusion  that  this  film  is  free  from  sul- 
phur is  not  confirmed  by  Weber. 

Referring  to  the  processes  for  producing  patina  by  artificial  means, 
the  author,  after  much  investigation,  found  that  the  treatment  of 
statues  with  acids  (acetic,  oxalic,  hydrofluosilicic  acids,  &c.)  or  am- 
monia, ammonium  carbonate,  etc.,  is  attended  with  practical  difla- 
culties.  Some  time  ago  Briihl  had  occasion  to  make  a  series  of 
experiments  on  a  bronze  statue  erected  at  Aix-la-Chapelle.  To 
restore  the  statue  to  its  original  colour  a  mixture  of  20  parts  of 
acetic  acid  and  100  parts  of  fat  oil  from  bones  was  u.sed.  The  author 
in  his  trials  employed  oleic  acid  treated  with  a  small  amount  of  cupric 
oleate,  which  is  said  to  prevent  the  oleic  acid  from  altering.  Bone- 
oil  being  composed  largely  of  olein,  the  use  of  commercial  oleic  acid 
suggested  itself  to  the  author,  inasmuch  as  tbe  formation  of  the 
copper- soap,  which  is  said  to  be  the  cause  of  the  green  film  observed 
by  Briihl,  cannot  take  place  nntil  the  decomposition  of  the  fat  into 
o-lvcerol  and  free  fatty  acid  has  been  effected ;  moreover,  the  oxidising 
action  of  oleic  acid  on  metals  in  the  presence  of  oxygen  is  more  power- 
ful. On  adding  acetic  acid  to  the  mixture,  it  is  gradually  decolorised, 
cupric  oxide  being  deposited.      It  is,  therefore,  necessary  to  heat  the 
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same  gently,  and  thoroughly  agitate  it  before  use.  The  objects  to  be 
treated  are  washed  repeatedly  with  a  concentrated  solution  of  am- 
monium carbonate,  which  produces  a  bluish-green  tihn.  They  are 
then  painted  with  the  mixture  of  oleic  and  acetic  acid.  D.  B. 

Toughening  Gold  (and  Silver)  in  the  Melting  Crucible. 
By  ,].  C  Bodiii  ((_'li')n.  XtH<,50,  o7 — 38). — Some  brittle  coinage 
gold  was  toughened  as  follows  : — 5400  oz.  were  melted  in  a  crucible 
with  one  or  two  ounces  of  soda-ash  and  anhydrous  fused  borax.  The 
centents  of  the  crucible  appeared  as  a  cjuiet  mass  of  metal  covered 
with  a  rather  viscid  slag,  disposed  to  swell  and  puff.  A  few  crystals 
of  potassium  nitrate,  say  one  or  two  ounces,  were  then  dropped  suc- 
cessively into  the  centre  of  the  metallic  surface,  and  as  they  melted 
their  spreading  out  over  the  whole  surface  was  aided  by  the  concentric 
motion  of  the  bottom  of  a  small  crucible.  The  moment  the  visible 
oxidising  action  began  to  slacken,  the  fluxed  matter  was  skimmed  off 
by  means  of  a  small  black  lead  dipping  crucible,  as  rapidly  as  was 
consistent  with  the  care  necessary  to  avoid  taking  up  metal.  In  this 
particular  case,  1  part  of  foreign  matter  was  sufficient  to  impart 
brittlenesg  to  75,000  parts  of  good  standard  gold  (900  gold  +  100 
copper,  &c.).  By  a  slight  oxidising  process,  the  matter  causing 
brittleness  was  removed  at  a  trifling  cost,  without  appreciable  loss  of 
gold ;  the  standard  of  the  gold  was  not  perceptibly  changed  by  the 
operation.  When  the  bullion  appears  to  be  baser,  the  only  change 
made  in  the  toughening  consists  in  using  a  lai'ger  amount  of  soda  and 
borax,  and  a  still  larger  proportion  of  nitre.  In  this  case,  some  of 
the  graphite  of  the  crucible  is  cut  away  at  the  level  of  the  metal,  and 
as  the  larger  bulk  of  fluxing  matter  increases  the  time  of  skimming, 
some  of  the  oxidised  foreign  matter,  in  the  presence  of  a  large  amount 
of  metal,  and  surrounded  by  graphite,  tends  to  revert  to  the  metallic 
state.  To  obviate  this,  after  going  through  the  stronger  oxidising 
process,  the  oxidation  is  suddenly  tixed  by  the  rapid  addition  to  the 
floating  slag  of  sand,  lime,  or  bone-ash,  which  thickens  the  slag  so  as 
to  allcjw  more  deliberate  skimming.  The  impurities  from  75,000  ounces 
were  concentrated  into  a  single  button  of  about  8  ounces.  J.  T. 

Chemistry  of  Wine.  By  R.  K.wser  (Zeifschr.  Anal.  Chem.,  1884, 
2'.'7 — 817). — A  large  number  (109)  of  analyses  of  wines  from  the 
Palatinate,  Wurtemberg,  the  Moselle,  Franconia,  Italy,  Dalmatia, 
France,  and  Spain,  are  given,  including  estimations  of  alcohol,  extract, 
ash,  acidity,  sugar,  tartaric,  phosphoric  and  sulphuric  acids,  lime, 
magnesia,  pota.sh,  and  glyeerol,  0.   H. 

Malt  Extract  by  Different  Waters.  By  E.  A.  Moritz  and  A. 
Hakti.kt  {liif'il.  Hfjifr.,  1884,  404 — 40(j). — Two  natural  waters  and 
.six  samples  of  distilled  water,  each  treated  with  a  special  salt,  were 
used  to  extract  albuminoids  fi-om  a  sample  of  malt.  The  malt  was  of 
good  quality,  and  the  process  was  conducted  in  miniature  mash-tins, 
exactly  as  in  commercial  way.  The  extract  was  filtered  from  the 
draff,  diluted  to  1  litre,  50  c.c.  dried  at  100°  and  ignited  with  sodii- 

voi..  xi.vi.  5  e 
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lime.     Tlie  fresli   malt   contained   'N,  2'01    per  cent.  =  albuminoids 
12-68. 

The  results  differ  in  many  respects  from  empirical  assertions,  and 
show  that  the  mineral  constituents  have  a  considerable  influence  on 
the  solubility  of  albuminoid  substances  in  malt ;  but  even  those  differ- 
ences do  not,  in  the  author's  opinion,  account  for  the  variety  in  the 
finished  products,  the  mineral  salts,  he  thinks,  must  exert  a  direct 
influence  on  the  fermentation. 


Water. 

Distilled, 
NaoCOs 

Pure 
dis- 

Dis- 
tilled & 

Dis- 
tilled, 
MgSO, 
added. 

York 
well 

New 
River 

Dis- 
tilled 
with 

added. 

tilled. 

NaCl. 

water. 

water. 

Burton 
crvshils. 

1^^ 

ft     o 

No.  of  experi- 

ments .... 

4 

3 

3 

4 

4 

2              4 

4 

Nitrogen .... 

0-667 

0-71 

0-832 

0-903 

0-910 

0-966     0  -982 

1-098 

Average  albu- 

minoids .  . . 

4-220 

4-49 

5-270 

5-710 

5-760 

6-114 

6-220 

6-920 

J.  F. 
Nitrogenous  Combinations  in  Barley,  Malt,  and  Beer 
Wort.  By  H.  Bungener  and  L.  Fries  (Bied.  Cenir.,  ]884,  406 — 
409). — A  series  of  experiments  was  undertaken  to  ascertain  the 
influence  of  the  origin  of  the  barley  process  of  malting  and  mode 
of  brewing  on  the  quality  and  quantity  of  the  different  nitrogenous 
substances,  and  the  part  played  by  them  in  fermentation.  In  these 
experiments,  the  nitrogen  called  albuminoid  was  the  difference 
between  total  nitrogen  and  peptones  ;  these  were  estimated  by  pre- 
cipitation with  lead  hydroxide,  and  the  amides  by  precipitation  of 
the  resulting  filtrate  with  tannic  acid.  The  first  series  of  experi- 
ments was  with  barley  of  1882,  fi'om  Alsace  and  Champagne, 
and  pale  malt  made  from  it  at  65°.  Solutions  were  prepared 
by  steeping  the  ground  barley  and  malt  severally  for  18  hours 
in  cold  water,  with  the  addition  of  a  little  thymol  solution,  and  for 
the  worts  at  15  per  cent.,  three-quarters  of  an  hour  at  20 — 70°,  and 
half  hour  at  70°.      The  results  are,  in  per  cent.  : — 


Alsatian. 

Champagne. 

Barley. 

Malt. 

Barley. 

Malt. 

Dry  substance,  nitrogen 

1-69 

1-58 

1-84 

1-73 

a. 

21-0 
9-5 
2-4 

19-1 

b.          c. 
40-6     36-7 
14-5     10-3 

3-8       50 
22-3    21-4 

a. 

20-6 

21-1 

2-2 

6-3 

b,          c. 

Total    

36  -2     36  -4 

14-4     10-6   ■ 

2-4      3-5 

19  -4    22  -3 
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The  otlicr  series  of  experiments  yielded  similar  results. 

J.  F. 

Hydrogen  Peroxide  as  Beer  Preservative.  By  Weingartner 
(Bled.  Cciitr.,  Ibb4,  iJe^). — Tlic  expcrinK'nts  recorded  yielded  nega- 
tive results  ;  after  14  days,  the  flasks  of  beer  treated  with  hydrogen 
])eroxide  ^ere  clouded,  whilst  Pasteurised  samples  remained  perfectly 
clear.  The  taste  of  beer  had  changed  to  a  flavour  of  rum ;  micro- 
scopic examination  showed  much  albumin  and  living  yeast  cells. 

In  a  second  notice,  it  is  stated  that  nine  flasks  of  beer  to  which  had 
been  added  3,  5,  ti,  7,  8,  9, 10  c.c.  hydrogen  peroxide  were  carried  by  the 
ship  "Fulda"  to  Bremerhaven  and  back,  the  Aojagc  lasting  a  month  ; 
they  were  daily  inspected  as  to  colour  and  transparency,  three  da3's  after 
commencement  of  the  voyage,  two  flasks  which  were  not  so  treated 
but  kept  as  control  became  muddy;  the  nine  remaining  clear  and 
bright  until  returned  to  New  York  ;  four  days  afterwai-ds  they  wei-e 
opened  in  the  laboratory,  but  during  those  four  days  it  had  become 
excessively  hot  and  the  beer  became  clouded,  the  taste  and  aroma 
remaining  good.  J.  F. 

Separation  of  Sugar  from  Molasses,  By  P.  Degener  and 
others  {JJl'iI.  C(  ntr.,  18S-i,  3-io). — Degener  gives  the  results  of 
numei'ous  analyses  of  molasses-lime  prepared  by  diiferent  processes. 
Jiinemann  separates  the  sugar  by  gradual  addition  of  milk  of  lime  to 
boiling  dilute  molasses  and  then  filtering;  98  per  cent,  of  the  sugar 
present  is  thus  precipitated  as  lime  saccharate,  it  may  then  be  washed 
and  decomposed  by  carbonic  anh3'dride.  An  improvement  in  the 
osmotic  process  is  mentioned  by  G.  Stude  as  employed  in  France 
where  the  organic  j)otash  salts  are  converted  into  chloi-ides  by  the 
addition  of  1 — 1"3  kilo,  ammonium  chloride  to  every  100  kilos, 
molasses.  E.  W.  P. 

Quality  of  the  Flour  obtained  by  various  Methods  of  Grind- 
ing. By  A.  GiRAKD  {Compt.  rend.,  99,  380 — 383). — The  flour  from 
the  same  grain  has  pi-actically  the  same  chemical  composition  by 
whatever  method  it  has  been  ground,  but  the  extent  to  which  it  is 
contaminated  by  the  nitrogenous  debris  of  the  envelope  of  the  grains, 
and  by  germs,  depends  on  the  method  of  grinding.  If  the  wheat  has 
been  ground  between  metal  cylinders,  the  flour  is  practically  free 
from  these  impurities,  and  yields  white  bread  of  excellent  quality ; 
if  the  flour  is  obtained  by  progressive  grinding  between  metallic 
runners,  or  if  the  grain  has  been  previously  cut  and  granulated,  the 
flour  contains  a  small  proportion  of  the  impurities  and  the  bread  is 
less  white  ;  whilst  if  tlie  wheat  has  been  ground  under  stones  by  any 
method,  the  proportion  of  the  nitrogenous  debris  and  germs  is 
relatively  high  and  the  bread  is  distinctly  discoloured. 

C.  H.  B. 

Comparison  of  Separators.  By  Fjord  {Bled.  Centr.,  Ib04,  339 
— 341). — Tliree  forms  of  sejiaiator  wei-e  compared,  as  to  their  power 
of  separating  the  cream,  and  under  the  various  conditions  Laval's 
always  left  most  cream  unremoved.  The  author  prefers  to  use  two 
small  machines  in  preference  to  one  large  one.  E.   VV.  P. 
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Butter  Making  and  the  Souring  of  Cream.  By  Kohnke  and 
otliers  (BieJ.  Centr.,  1804,  334—336). — The  pleasant  aromatic  taste 
of  good  butter  is  due  to  the  action  of  lactic  acid  on  some  of  the 
constituents  of  the  milk.  Butter  for  keeping  should  be  prepared 
from  cream  only  slightly  acid,  nor  should  the  cream  be  kept  longer 
than  18  hours  at  20°  so  as  to  avoid  precipitation  of  casein.  Ac- 
cording to  De  la  Marvonnais,  after  the  butter  has  "  come  "  and  is 
in  the  state  of  small  granules,  it  should  be  washed  in  the  churn  after 
removal  of  the  butter-milk  ;  washing  it  thus  removes  the  casein  which 
is  precipitated  by  the  souring  of  the  cream,  and  is  not  separated  by 
"  working  "  alone.  Calberla  by  a  patent  process  washes  butter  in  a 
centrifugal  machine ;  this  renders  the  butter  firmer  and  improves  its 
taste  and  colour.  E.  W.  P. 

Loss  of  Weight  during  the  Ripening  of   Cheese.      By  B. 

Martiny  and  W.  Fleischmann  (Bied.  Centr.,  1884,  341). — Skim  milk 
cheeses  will  loose  by  ripening  at  least  15  per  cent,  of  their  weight, 
Fleischmann  publishes  a  table  showing  the  loss  incurred  during  the 
ripening  of  various  kinds  of  cheese  ;  the  diminution  varies  from 
12—30  per  cent.  E.  W.  P. 

Application  of  Electrolysis  in  Preparing  Indigo-vats. 
By  F.  GOPPELSKOEDER  (Dingl.  polyt.  J.,  253,  245 — 252,  and  381 — 
335)  _ — In  furtherance  of  his  former  researches  on  the  use  of  electro- 
lysis in  preparing  indigo-vats  (this  vol.,  p.  942),  and  in  consequence  of 
a  publication  by  Wartha,  the  author  has  conducted  a  series  of  experi- 
ments with  indigo-paste  and  indigo- vats  of  different  concentrations, 
such  as  are  employed  in  dye  works,  the  object  being  to  study  one  or 
two  points  in  dispute  between  Wartha  and  the  author.  Although 
the  former  does  not  dispute  the  formation  of  indigo-vats  by  electro- 
chemical means,  the  author  deemed  it  expedient  to  make  a  number  of 
experiments  with  samples  of  indigo  of  different  origin,  and  mixed  with 
caustic  alkalis  or  caustic  lime,  employing  various  apparatus,  working 
with  cold  or  hot  solutions,  and  exposing  them  to  the  current  for  a 
lono-er  or  shorter  period.  To  prepare  the  indigo-vat,  indigo  was 
mixed  with  a  solution  of  caustic  alkalis  or  lime,  heated  gently  and  the 
current  passed  in.  In  former  trials,  it  was  found  that  the  hydrogen- 
ation  of  indigo-blue  to  indigo- white  could  be  effected  in  the  cold, 
although  the  quantity  of  indigo-white  thus  obtained  had  not  been 
determined.  Recent  experiments  confirm  Wartha's  results,  who 
found  that  the  vat  produced  at  the  ordinary  temperature  acts  very 
slowly,  the  hydrogenation  of  the  indigotin  being  very  imperfect; 
hence  it  is  necessary  to  work  with  hot  solutions.  At  the  boiling 
point,  the  conversion  is  effected  with  great  ease ;  the  current  should 
not  however,  be  allowed  to  act  on  the  indigo-vat  for  too  long  a 
period,  otherwise  the  indigo-white  formed  at  first  is  altered,  and 
finally  decomposed.  The  author  gives  a  detailed  account  of  his 
experiments,  accompanied  by  diagrams  showing  a  series  of  elec- 
trolytic apparatus  of  simple  construction. 

In  prosecuting  these  researches,  the  author  discovered  a  new  fact. 
He  found  that  by  producing  the  indigo-vat  direct  on  the  fibre  and 
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exposinsr  tlie  latter  to  the  action  of  the  atmosphere,  the  indig-o-white 
could  be  converted  into  indigotin.  For  this  purpose,  tiiiely  divided 
indigo  was  mixed  with  caustic  alkalis  and  the  fabric  saturated  with 
the  mixture ;  it  was  then  placed  on  a  phite  of  metal  and  covered  with 
another  plate,  the  two  plates  forming  the  electrodes.  The  current 
was  noWrf  passed  through,  and  in  the  course  of  a  short  time  the 
indigotin  was  completely  converted  into  indigo- white.  The  advan- 
tage gained  by  the  use  of  this  method  is  the  possibility  of  producing 
new  coloui-s  on  certain  parts  of  the  fabric,  and  printing  reserves  for 
white  or  other  colours  on  the  material  before  it  is  subjected  to  the 
electrolytic  treatment.  D.  B. 

New  Mode  of  Treating  Casein.  By  A.  Doij.fus  (Dluijl.  folyt. 
J.,  253,  851). — The  author  proposes  to  treat  casein  with  niti-ic  acid, 
nitrocase'in  being  formed,  which  may  be  used  very  advantageously 
for  the  fixation  of  colours.  Nitrocasein,  when  dyed  on  cotton,  yields 
a  yellow-drab  colour,  which  resists  the  action  of  chlorine  and  extreme 
soaping.  D.  B. 

Artificial  Blue  Colours.  By  W.  Rospendowski  (Chem.  News,  50, 
84 — 87). — In  order  to  ascertain  if  the  dye  is  homogeneous  or  a  mixture 
of  several  colouring  matters,  the  author  recommends  that  a  little  of 
the  powder  should  be  sprinkled  on  cold  water,  when  coloured  veins 
Avill  descend  from  each  particle  (if  the  dye  is  soluble  in  water),  and 
these  will  be  of  the  same  or  different  colours,  according  as  the  dye  is 
homogeneous  or  a  mixture. 

He  then  proceeds  to  give  the  reactions  of  the  ordinary  commercial 
blue  dyes,  when  treated  with  sulphuric  acid,  soda,  ammonia, 
stannous  chloride,  and  zinc  powder.  The  reactions  are  given  for 
18  dyes — Extract  of  indigo;  Nicholson  Blue  BBB  ;  Soluble  blue  BB ; 
IndulineBBB;  Blue  SS  ;  Marine  Blue  BB  ;  Solid  Blue  ;  Solid  Black 
Blue;  Blue-Black  B;  Neutral  Blue;  Vat  Indigotin;  Indigotin  for 
wool;  Topping  Blue  {Bleu  remontarje)  ;  Gallocyanin  and  Solid  Violet; 
Acid  Myrtle  ;  Liquid  Green  B  ;  Solid  green  B,  2B,  and  3B  ;  Liquid 
Greens,  No.  1  and  No.  2 ;  all  these  greens  are  mixtures  of  malachite 
green  and  Paris  violet.  C.  E.  G. 

Canarine.  {Dimjl.  pnli/t.  J.,  253,  180— 1:31,  comp.  this  vol., 
p.  7'JO.) — This  yellow  dye,  placed  in  the  market  by  Durand  and 
Huguenin,  of  Basle,  is  the  yellow  precipitate  produced  by  the  action 
of  chloi-ine  or  bromine  on  thiocyanic  acid. 

Prochoroff  and  0.  Miller  prepare  it  as  follows  :  to  1  kilo,  potassium 
thiocyanate  in  1  litre  water  add  20  c.c.  hydrochloric  acid,  and  then 
1  kilo,  bromine  giadually,  keeping  the  mixture  cool.  The  yelhnv 
precipitate  of  ci-ude  canarine  is  dis.solved  in  potash  and  mixed  with 
alcohol,  when  a  potassium  coni])onnd  is  thrown  down,  which  jichls 
pure  canarine  when  decomposed  with  hydrochloric  acid.  When  ilried 
at  100°,  it  is  a  reddish-brown  glistening  powdci-,  insoluble  in  water, 
iilcohol,  and  ethor,  soluble  in  concentrated  sulphuric  acid  and  in 
pota.sh  solution. 

H.   Schraid    considers    canarine    to    be    identical    with    persuljdio- 
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cyanogen,  C3NH3S3.  0.  Miller  dispiites  this,  asserting  tliat  canarine 
dissolves  in  concentrated  sulphuric  acid  with  evolution  of  sulphurous 
anhydride,  which  is  not  the  case  with  persulphocyanogen. 

To  apply  canarine,  Prochoroif  and  O.  Miller  dissolve  1  part  in 
1  part  caustic  potash  and  20  parts  warm  water,  and  add  to  the  brown 
solution  7  to  10  per  cent,  of  soap,  afterwards  allowing  to  cool.  Water 
containing  lime  or  magnesia  should  be  avoided,  as  these  bases  throw 
down  the  dye.  Neither  can  caustic  soda  be  used,  as  the  sodium  com- 
pound is  insoluble  in  the  cold.  The  dye  is  decomposed  if  it  is  heated 
too  long  with  potash.  Kochlin  boils  100  grams  canarine  in  1  litre  water 
with  100  grams  borax.  Hot  solutions  of  canarine  in  soda  can  also  be 
employed.  The  procedure  is  then  similar  to  that  of  alizarin  dyeing. 
By  thickening  the  borax  solution,  printing,  and  steaming,  a  pure 
yellow  is  obtained.  Canarine  colours  are  distinguished  for  their 
resistance  to  light  and  soap.  J.  T. 

Auramine.  (Dingl.  polyt.  J.,  253,  86 — 87.) — This  interesting 
novelty  is  the  first  artificial  yellow  dye  which  can  be  fixed  on  the 
vegetable  fibre  with  tannic  acid  like  aniline  dyes.  According  to  C. 
Kochlin,  a  steam  colour  is  prepared  of  auramine  1  part,  tartaric  acid 
1  part,  and  tannin  6  parts.  If  this  colour  be  printed  on  ordinary 
textures  instead  of  on  those  prepared  with  tin,  it  becomes  perfectly 
fixed,  after  steaming,  by  the  usual  treatment  with  tartar  emetic.  The 
dye  then  resists  soap.  Auramine  also  becomes  fixed  on  wool,  giving 
colours  of  great  purity.  The  colours  bear  light  very  well,  but  are 
sensibly  affected  by  chlorine. 

Owing  to  its  property  of  being  fixed  by  tannin,  it  can  be  mixed 
with  other  tannin  dyes,  as,  for  example,  in  the  prodtiction  of  very 
vellow  shades  of  malachite  green,  &c.  Auramine  can  be  fixed,  under 
certain  conditions,  with  metallic  mordants  such  as  alumina. 

Poirrier  produces  a  dye,  jaune  solide,  remarkable  for  purity  ;  it  is 
an  azo-dye,  which  can  be  fixed  by  chromium  acetate.  Like  Persian 
berries,  it  can  be  mixed  with  coeruliu,  logwood,  &c.,  to  produce  olive 
and  other  tints,  also  with  aniline  dyes.  Alone,  the  dye  gives  orange- 
yellow  shades  of  considerable  resistance  to  light  and  soap. 

Flavaniline,  a  third  new  yellow  dye  for  silk  and  wool.  According 
to  C.  Kochlin,  in  printing  it  is  best  fixed  with  its  weight  of  tartaric 
acid  and  magnesium  acetate.  If  cotton  goods  printed  Avith  manganese 
brown  be  dyed  with  flavaniline,  a  bright  brown  is  produced,  as  is  the 
case  with  naphthylamine,  only  where  the  brown  has  been  discharged 
with  tin  salt  a  yellow  appears.  J.  T. 

New  Coal-tar  Dyes  and  their  Preparation.  (Dingl.  polyt.  J., 
252,  519 — 523.)  According  to  the  Farbenfabriken,  formerly  F. 
Baver  and  Co.,  a  third  body  has  been  found  in  the  two  monosulphonic 
acids  of  |3-naphthoL  which  appears  to  be  a  sulphonic  acid  of  /^-naph- 
thol,  and,  like  Schaeffer's  acid,  combines  more  readily  with  diazo- 
compounds  than  the  a-monosulphonic  acid  previously  described. 

A  new  yellow  colouring  matter,  called  "echurin,"  is  obtained, 
according  to  the  Leeds  J\lanufacturing  Company,  by  mixing  5  parts 


TECnXICAL  CIIiCMISTRY.  1451 

picric  acid  with  3  parts  flavin,  adding  12  parts  nitric  acid  of  30^  B., 
heating  on  a  water-bath,  and  evaporating  to  dryness. 

Majert  obtains  quinoline-derivatives  from  the  nitro-  and  amido- 
derivatives  of  anthraquinone  in  the  same  way  as  from  nitrobenzene  or 
aniline.  These  bodies  form  yellow  colouring  matters,  whose  alcoholic 
solutions  knpart  a  yellow  colour  to  wool  and  silk,  which  is  very  per- 
manent. By  converting  the  dyes  into  sulphonic  acids,  they  are  ob- 
tained in  a  soluble  form.  T).  B. 

Separation  of  Azo-colouring  Matters  of  Mixed  Naphthol- 
sulphonic  Acids.  {J>t'i<jl-  ;'"/.'//.  ■^.,  252,  41-^.)  Dahl  and  Co., 
instead  of  separating  naphtholsulphonic  acids  and  jirepaving  azo-dyes 
from  the  pure  acids,  isolate  certain  azo-compnai)(ls  by  the  different 
solubility  of  their  alumina,  lime,  baryta,  and  strontia  derivatives.  This 
is  specially  applicable  to  azo-dyes  pre])nred  from  a  mixture  of  tlie 
a-  and  /3-monosulphonic  acid  of  /:?-naphthol  with  diazo-uaphthalene- 
monosulphoiiic  acid  and  diazo-azobenzenemonosulphonic  acid,  or  in 
the  case  of  dyes  obtained  from  a  mixture  of  the  di-  and  tri-sulphonic 
acids  of  fS-naphthol  with  diazo-naphthalenemonosulphonic  acid,  diazo- 
azo benzene,  and  diazo-azobenzenemonosulphonic  acid.  D.  B. 

Preparation  of  Red  and  Violet  Dyes.  (Dwgl  polyt.  J.,  252, 
343.) — When  a-naphthol  is  introduced  into  cold  fuming  sulphuric  acid, 
a  new  a-naphtholsulplionic  acid  is  produced,  in  addition  to  that 
described  by  Schaetfer.  A  new  acid  is  obtained  also  when  the  diazo- 
compound  of  Piria's  napbthionic  acid  prepared  by  sulphonating 
naplithylamine  is  decomposed  by  boiling  it  Avith  acidulated  water. 
Wliilst  by  the  action  of  diazo-compounds  on  SchaefFer's  acid,  orange 
and  brown  dye-stuffs  are  produced,  the  monosulplKuiic  acids  which 
are  obtained  from  a-naphthol  in  the  cold,  and  from  Piria's  naphthionic 
acid,  yield  ponceau  to  cherry-red  dyes  (Verein  chemischer  Fabriken, 
Mannheim). 

By  the  action  of  phosgene  on  dimethylaniline  and  diethyl- 
aniline,  the  corresponding  acid  chloi'ides  and  ketone  bases  are  formed, 
and,  as  bye-products,  violet  colouring  matters.  According  to  the 
liaden  Aniline  and  Soda  Works,  the  formation  of  these  dyes  becomes 
the  primary  reaction  when  the  action  of  phosgene  on  the  tertiary 
bases  is  assisted  by  some  energetic  conden.sation  agent,  such  as  alumi- 
nium chloride.  It  is  thus  possible  to  obtain  from  dimethylaniline 
and  diethylaniline  violet  dyes  of  the  triphen^dmethane  group;  also 
similar  colouring  matters,  by  extending  this  reaction  to  a  large  series 
of  tertiary  aromatic  monamines.  D.   B. 

Manufacture  of  Lignose  ^Wood  Cellulose).  (Din/jl.  jwlyf.  J., 
252,  '.VS.) — ."liJSj  —  In  oviUn-  to  ri'iiiovc  the  diiliculty  attending  the 
"  sulphite  boiling  "  process,  viz.,  the  evolution  of  sulphurous  anhy- 
dride and  the  contamination  of  the  surrounding  atmosphei-e  with  thi.s 
gas,  Gniham  proposes  the  use  of  the  monosulphites  of  potassiuTu, 
.sodium,  magnesium,  &c.  For  this  ])urpose  a  solution  of  the  mono- 
sulj)hite  or  a  suitable  combination  of  any  of  them  is  introduced  into 
the  boiler,  and  when  the  g.ases  contained  in  the  wood  and  the  boiler 
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have  been  driven  off  by  beat,  sulphurous  acid  in  the  gaseous  or  liquid 
state  is  injected.  Instead  of  the  introduction  of  sulphurous  acid  alone, 
it  may  be  injected  in  combination  with  potassium,  sodium,  or  mag- 
nesium. An  excess  of  acid  should  be  employed,  but  not  sufficient  to 
form  in  the  boiler  a  solution  of  acid  sulphites. 

In  bleaching  the  fibres  from  vegetable  substances,  Graham  has 
patented  a  process  which  consists  in  bringing  sodium  or  potassium 
nitrate  in  solution  into  contact  with  the  fibrous  substances,  being 
treated  either  at  the  same  time  as  or  subsequent  to  their  treatment 
■with  the  ordinary  chlorine  bleaching  agents. 

Pictet  and  Brelaz  show  that  the  high  temperature  (120 — 140°) 
used  in  the  process  for  preparing  lignose  converts  all  gummy  and 
resinous  substances  into  tars,  which  interfere  with  the  subsequent 
bleaching  operations.  They  thei'efore  recommend  the  use  of  an 
aqueous  solution  of  sulphurous  acid,  which  is  said  to  dissolve  the 
incrustating  substances  of  the  wood  at  a  low  temperature,  so  that  a 
larger  yield  of  cellulose  is  obtained,  and  the  bleaching  is  facili- 
tated. 

For  the  preparation  of  cellulose  from  wood,  straw,  &e.,  100  kilos, 
wood  are  brought  into  a  wrought-iron  boiler,  and  treated  with  an 
aqueous  solution  of  sodium  sulphide  (10°  B.)  containing  30  kilos. 
pure  sodium  sulphide.  The  mixture  is  then  heated  for  6 — 10  hours, 
at  a  pressure  of  from  5 — 10  atmospheres. 

Blitz  boils  wood  for  3 — 4  hours  in  a  closed  vessel,  at  a  pressure  of 
4  atmospheres,  with  a  solution  containing  6  kilos,  sodium  sulphide, 
3  kilos,  caustic  soda,  and  1  gram  ammonium  vanadate.  D.  B. 

Explosives.  (Bingl.  pohjt.  J.,  253,  70 — 17.) — Recently,  much 
has  been  said  about  panclastite,  an  explosive  patented  by  E.  Turpin, 
but  not  to  be  confounded  with  a  compotmd  of  the  same  name  pre- 
viously described  (Dingl.  j^olyi.  J.,  252,  153).  Turpin's  procedure 
rests  on  the  application  of  nitrous  acid,  with  which  the  liquid  hydro- 
carbons (petroleum,  toluene,  xylene,  naphthalene)  nitrogen-compounds 
of  the  tar-derivatives  (nitrobenzene,  nitroxylene,  aniline  nitrate, 
nitraniline),  and  various  fats  (suet,  butter,  linseed  oil)  gives  mixtures 
of  explosive  substances.  The  fatty  bodies  are  first  nitrated  by  means 
of  nitrous  acid,  and  warmed  on  the  water-bath  to  expel  nitrous  fumes. 
These  nitrated  fatty  bodies,  or  the  other  non-nitrated  compounds,  are 
mixed  with  1 — 2  parts  of  nitrous  acid,  in  order  to  produce  the  explo- 
sive ;  this  product  is  absorbed  by  porous  substances,  as  in  the  case  of 
nitroglycerol,  and  made  up  into  air-tight  cartridges  of  metal  or  glass. 
When  ignited,  panclastite  burns  quietly,  and  only  detonates  under 
a  percussive  impulse.  The  addition  of  carbon  bisulphide  makes  the 
compound  more  easily  explosive,  whilst  increase  in  the  nitrous  acid 
increases  the  explosive  powder.  Panclastite,  however,  appears  to  be 
too  unstable  and  uncertain  for  practical  work.  J.  T. 
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■ monochlor-,  prepai-ation  and 

melting  point  of,  990. 
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cyanhydrin,     imido-ethers     from, 
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Acetvlclilivdroxytetraliydroquinoliiic, 
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•ilk 

hitrher  liomologues  of,  1108. 

li_vdroc'urlK)iis,  action   of,  on  mer- 
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991. 
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295. 
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.Jt^Aculetiii,  67,  13i7. 
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Air    aiouud   Carldberg,    organisms    in, 
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— —  boiling  point  of,  under  atmospheric 

pressure,  817. 

eliari;ed    with    petroleum    vapour, 

re8|)iration  of,  1057. 

conipresbibility    of,  at  20  to  300' 

under  1  to  b  atmusplien-s'  pres;ure, 
liO. 


Air,  critical  temperature  and  pressure 
of;  relation  between  its  boiling  point 
and  the  pressure,  1257. 

estimation   of  carbonic   anlivdride 

in,  1076. 

of   Lille,  sulphurous  anlivdride  in, 

710. 

rarefied,  compressibility  of,  146. 

effect  of,  on  tlie  animal  or- 
ganism, 170. 

somewhat  deficient  in  nitrogen,  in- 
fluence of,  on  animals,  34-1.. 

temperature,    soil    teuiperature    iji 

relation  to,  357. 

ami   moist   phosphorus,  behaviour 

of,  towards  carbonic  oxide,  660,  711, 

1092. 
Alannie  and  ethvl  oxalate  :  a  correction, 

995. 
Albite,    alteration    of    orthoelasc    into, 

273. 
from  Mt.  Blanc,  analysis  of,  402. 

formation    of,    in    the    wet   war, 

1G3. 

Albumin,  90. 

decomposition  products  of,  819. 

some  reactions  of,  910. 

Albuminoids,  1388. 
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of    the   vitreous   humour    of    the 

human  eye,  198. 

products  of  the  bacterial  fermenta- 
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ultra-violet  absorption-spectra  of, 

242. 

Albumose,  new  forms  of,  13s9. 

Alcohol,  an,  from  birdlime,  1365. 

estimation  of  small  pruportions  of, 

in  viscous  liquids,  GH. 

evaporation  of,  from  wooden  vats, 

526. 

formation  of,  in  the  fermentation 

of  bread,  532. 

from  melon-juice,  233. 

halvnietric  estimation  of,  in  beer, 
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in  the  brain  in  cases  of  inebriation, 

370. 
liquid  paraffin  as  a  reagent  for  tlio 

prt'sencc  of  water  in,  1073. 
Alcoholates,      heat     of     formation     of, 

5HJ. 
Alenholic   iodides,    action   of    pyridine 

bases  on,  til2. 
tertiaiy,    some    reactions    of, 

167. 
Alcohols,    dihydrie,   synthesis   of,   from 

mixtures  of  aldehydes,  832. 

etherificatiun  of,  726. 

normal,  specific  volumes  and  rate 

of  expansion  of,  1278. 
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states,  1284. 

action  of,  on  borax,  278. 

and  alcoholic  liquors,  purification 

of,  645. 

Aldehyde-ammonia,  explanation  of  the 
action  of  silyer  nitrate  on,  722. 

Aldehyde-coUidine  hexahydride,  1054. 

Aldehyde-gimi,  989. 

Aldehydes,  action  of,  on  ketones,  ketonic 
acids,  and  malonic  acid,  44-5. 

action  of,  on  phenols,  597,  598. 

action  of  phosphorous  trichloride 

on,  833. 

aromatic,    condensation    of,    with 

phenols,  590. 

.—  Etard's  reaction  for  the  pre- 
paration of,  1161. 

chlorinated,  action    of    zinc-ethjl 

and  zinc-methyl  on,  1118. 

conyersion  of   hydrocarbons  into, 

by  the  action  of  cliromyl  dichloride, 
312. 

phenylhydrazine,   a   reagent    for, 

1150. 

phosphine-deriyatiyes  of,  1118. 

reaction  of  ethyl  acetoacetate  with, 

443. 
Aldol,  action  of  heat  on,  579. 
Aldoximes,  action  of  acetic  chloride  and 

anhydride  on,  1154. 
Aldoximesalicylie  acids,  ortho-  and  para-, 

42. 
Alimentary  canal  of  herbiyora,  gases  of, 

852. 

principles,  chief   organic,  in    the 

animal  body,  substitute  yalues  of, 
189. 

substances,     calorificient     yalues 

of,  190. 

Alisonite,  artificial,  2G6. 

Alkali    polysulphides,    constitution   of, 

1260. 
Alkali-proof  vessels,  nickel,  1071. 
Alkali-waste,     recovery     of     hydrogen 

sulphide  from,  1442. 
Alkalimetry,    use    of    boric    acid    and 

haematite  in,  638. 
Alkaline  earths,  heats  of  dissolution  and 

hydration  of,  250. 
fluosilicates,  thermochemistry   of, 

884. 

solutions,      freezing      point      of, 

254. 

estimation    of,    in    lepidote   from 

India,  27. 


Alkalis,  heats  of  solution  and  hydration 

of,  250. 
Alkaloid,    liquid   from  Lupinus  luteus, 

1387. 
Alkaloids,  action  of  zinc-ethyl  on,  985. 

of  Angustura  bark,  341. 

of  Buxus  sempervirens,  188. 

putrefactive,  1202. 

vegetable,  tests  for,  120. 

Alkines,  aromatic,  1011. 

some  new,  1114. 

Alkyl  iodides,  use  of  liquid  paraffin  in 
the  preparation  of,  1073. 

Allanite  from  Alexander  Co.,  N.C., 
274. 

Allantoin,  new  synthesis  of,  426. 

AUociasite,  266. 

Alloy  of  platinum  and  tin,  822. 

Alloys,  change  of  volume  of,  at  melting, 
7. 

metallic,  517. 

AUyl  cyanide,  imido-ethers  from,  1292. 

dimethyl  carbinol,  crude,  an  alco- 
hol in,  1283. 

resorcinol  methyl  ether,  1331. 

Allylacetopbenone,  63. 

Allylamine  sulphate,  732. 

Allylbenzoylacetic  acid,  63. 

Alhl  arbamide,  and  derivatives  of, 
731. 

Allylene,  action  of,  on  mercuric  oxide 
and  its  salts,  719. 

All^lphthalopseudocumidamide,  1319. 

Almond  oil,  fattv,  examination  of, 
120. 

Altitude,  effect  of,  on  plant  growtli, 
627. 

Alum,  estimation  of,  in  wine,  1077. 

Alumina,  ferric  oxide,  and  titanic  oxide, 
separation  of,  640. 

Alumina-garnet  containing  manganese, 
409. 

Aluminium,  absorption  of  an  iodine-com- 
pound by,  655. 

acetate,  behaviour  of,  39. 

preparation  of,  540. 

atomic  weight  of,  395. 

borides,  156. 

chloride,  action  of,  on  a  mixture  of 

alcohols  of  the  paraffin  series  with 
ethyl  chlorocarbonate,  1279. 

electrolytic  deposition  of,  934. 

manufacture  of,  230,  1230. 

orthophosphate,  crystallised,  1263. 

oxalate,  tribasic,  296. 

salts,   behaviour  of,  as  mordants, 

794. 

soldering  of,  961. 

sulphate,  liydrated,  820. 

thiocvanate  free  from  iron,  540. 

and  ferrous  sulphate,  native,  from 

Mexico,  24. 
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Alums,  differential  dilntometer  and  its 
applicntidu  in  nn  investigation  on  the 
formation  of,  8H7. 

expansion  of,  892. 

Amulj^ni  from  the  Fried  riehssegen 
mine  near  Oherlahnsitein,  o(>3. 

Amalgams  o^zinc  and  cadmium,  posi- 
tion of,  in  electro-potential  series, 
382. 

Amalie  acid,  decomposition  of,  bv  heat, 
4fi7. 

Amides,  action  of  alkalis  on,  878. 

behaviour  of,  in  animal  nutrition, 

472. 

estimation  of,  in  vegetable  extracts, 

1438. 

formation    of,    from    ammonium 

salts.  83fi,  129  k 

Amidine  hydrochlorides,  action  of  heat 

on,  723. 
Amidines,  action  of  acetic  anhydride  on, 

722. 

action  of  benzoic  chloride  on,  1324. 

action  of  li\dix)X_vlainine  on,  739. 

Amido-aciils,   action   of    thiocarhamidos 

on,  907. 
certain,  optical  behaviour  of, 

1306. 
Amidobcnzene,  tetramethylated,  1320. 
Amidobenzenemetasulphonaniide,       the 

action  of  nitrous  acid  on,  72. 
Amido-fattv  acids,  general  reaction  for, 

994. 
Amido-groups,  replacement  of,  in  aroma- 
tic derivatives  by  ciilorine,  1311. 
Amidopheiiol,  dibrom-,  594. 
Amidoximes,  1325. 
Amidulin,  575. 
Amines,   action   of  bromine  in  alkaline 

solutions  on,  1114. 
zinc-ethyl  on,  985. 

aromatic,  action  of  dichloracetic 

acid  on,  47. 

conversion  of,  into  the  ethers 

of  the  corr-*spon(iiiig  phenols,  1314. 

diagnosis  of,  9S5. 

molecular  weight  of,  257 

organic,  action  of  soda,  lime,  and 

magnesia  on,  77'>. 

primary,   conversion  of,    into  ni- 

triles,  12H8. 

secondary ,    action   of   isolhiocya- 

nafes,  of  iswyanatcs,  of  thiocyanaies, 
and  of  cyanafes  on,  1320. 

Ammonia,  action  of  soda,  lime,  and 
magnesia  on  tiie  salts  of,  77<>. 

detection    an'l    estimation    of,    in 

animal  li(|\iids,  1215. 

electrolysis    of  solutions  of,  with 

carbon  electrodes,  176. 

estimotion  of,  as  nitrogen  in  ma- 
nures, 638. 


Ammonia,  estimation  of,  in  vegetable 
juices  and  extracts,  373,493. 

recovery  of,  from  the  gases  of  coke 

ovcJis,  1441. 

volumetric  estimation  of,  492. 

Ammonia-gas,  absorption  of,  by  alco- 
hols, 278. 

Ammoniacal  salts,  electrolysis  of  solu- 
tions of,  with  carbon  electrodes,  176. 

Ammonio-silver  chloride  and  iodide, 
crystalliscil,  890. 

compounds,  1261. 

nitrate,  2iil. 

Aninionium  albuminate,  preparation  of, 
94.-). 

carbonate,  dissociation   of,  in  ])re- 

sence  of  an  excess  of  one  of  its  ele- 
ments, 388. 

di>tcaryl  glycerol,  280. 

ferrous  sulphate  as  a  reagent  lor 

nitric  acid,  493. 

fluoride  as  a  blowpipe  reagent,  927. 

purification  of,  492. 

hvdroxide,  noii-cxistcncc  of,  121-7. 

iodide  and  iodate,  preparation  of, 

153. 

lactate,  action  of  heat  on,  in  pre- 
sence of  ammonia  gas,  725. 

salts,  formulsD  of  certain  organic, 

729. 

sulphate,  production  of,  1442. 

superphosphate,  crude,   majiuring 

with,  926. 

fhiocyrtnate,  poisonous  action  of, 

on  plant  "life,  768. 

Ihiosidphate,  use  of,  instead  of  sul- 
phuretted hydrogen  in  qualitative 
analvsis,  363. 

Ajnphibole,  relation  between  the  optical 

])roperties  and  chemical  comjiosition 

of,  971. 
Am  phi  bole- granite,  biot  it  e-holding,  from 

Syene,  413. 
Am  vl  oxysulphide,  action  of  chlorine  on, 

1127. 
Atnylaceous  matters,  estimation  of  mois- 
ture in,  927. 
Amvlene  oxide,  action  of  hydroxvlamine 

oil,  610. 
Ainyjiiaphlhiilcne,  prcpaRition  of,  1357. 
Ani\ lodfxt rin,  576. 
Ani\lsulphonic  acid,  action   of  chlorine 

on,  1127. 
Anana,  presence  of  mannitol  in,  629. 
AnaMuiiiolinecarboxylic     acid     and     its 

salts.  1372. 
Anderson's  reaction  for  pyridine  bases, 

612. 
Andi'>  re,  new  locality  for,  at  Orijiirvi, 

in  Kinltt  id,  97<>. 
Andesitcs,  Cheviot,  413. 
Angustura  bark,  alkaloids  of,  341. 
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Anhydrite,  occuiTence,  association,  and 
probable  mode  of  formation  of,  25. 

Anbydrobenzodiamidobenzene,  ethyl  de- 
rivatiTes  of,  741. 

Auhydrodiacetylaeetamidil,  723. 

Anhydrodiacetylacetamidine,  723. 

Aiihydrodipyrogallopropionic  acid  and 
its  derivatives,  319. 

Anhydroformaldehydaniline,  988. 

rt-Anbydrosulphaminephthalic  acid, 

potassium  salt  of,  320. 

Anilacetone,  isonitroso-,  13fiS. 

Aniline,  action  of  ethyl  malonylcliloride 
on,  729. 

action  of,  on  pyrotartaric  acid.  1006. 

action  of  the  induction  spark  on, 

1213. 

colours,  new,  1322. 

derivatives,  1005. 

nitration  of,  1012. 

nitro-,  action  of  ethylene  bromide 

on,  1142. 

■ para-  and  ortho-toluidine,  separa- 
tion of,  46. 

parabrom-,  nitration  of,  1013. 

parabromonitro-,  1013. 

titration  of,  776. 

and  nitrobenzene,  action  of  benz- 

aldehyde    and    sulphuric    acid    on   a 
mixture  of,  442. 

Aniiine-black,  dyeinoj  with,  942. 
Aniline-dyestufFs,  fixation  of,  by  means 

of  Inetallic  sulphides,  539. 
Aniluvitonic  acid  and  its  derivatives, 320. 
Animal  body,  elimination  of  nitrogen  in 

the  free  ^tate  from,  1391. 
— — ■ influence  of  cold    and  warm 

baths  on  the  temjierature  of,  621. 
substitute  values  of  the  chief 

organic  alimentary  principles  in,  189. 
■ liquids,    detection    and    estimation 

of  ammonia  in,  1215. 
nutrition,  behaviour  of  amides  in, 

472. 

organism,    inflammable    gases    in, 

1395. 

organs,  fresh,  supposed  toxic  action 

of  aqueous  solutions  obtained   from, 

199. 
"  Animal  quinine,"  342. 
Animals,  diseases  of,  914. 

• hydrocyanic  acid  from,  348. 

oiiservations  on  different    diseases 

of,  95. 

stony  concretions  in.  348. 

which  have   died  from  contagious 

diseases,    especially     from    Antlirax, 

destruction    and    utilisation    of    the 

bodies  of,  106. 
Anisaldoxime,  581. 
Anisic   acid,    dibrom-,   constitution   of, 

1172. 


Anorthitic  rock  of  St.  Clement,  Puy  de 
Dome,  411. 

Anthophyllite,  alteration  of  talc  into, 
272. 

Anthracene  and  analogous  compounds, 
chemical  constitution  of,  1186. 

from      tetrachlorophthahc      acid, 

1039. 

Anthracene-carboxylic  acid  from 
methvlantliraqiiinone  and  its  deriva- 
tives," 329. 

Anthranil,  constitution  of,  61. 

Anthranilcarboxylic  acid,  61. 

Anthraquinoline,  synthesis  of,  759. 

Anthraquinone,  a  new  svnthesis  of, 
1039. 

and  analogous  compounds,  chemi- 
cal constitution  of,  1186,  1187. 

compoimds,  preparation  of,  945. 

monisoniti'oso-derivative  of,  62. 

nitro-,  action  of  concentrated  sul- 
phuric acid  on,  1187. 

Anthraquinonecarbosylic  acid  and  its 
derivatives,  1188. 

Antliraquinones,  chlorinated,  1039. 

Anthraquinonesulphonic  acid,  o-nitro-, 
action  of  strong  sulphuric  acid  on, 
and  the  constitution  of  the  latter, 
1189. 

a-nitro-,  and  its  derivatives, 

1040. 

Anthroxanaldehyde,  60. 

Anthroxane,  61. 

Anthroxanic  acid,  60. 

Antialbumid,  849. 

"  Antibacteride,"  preparation  of,  782. 

Anti-incrustators,  secret,  1087. 

Antimony  chloride  and  oxychlorides, 
heat  of  formation  of,  707,  1246. 

fluoride,  thermochemistry  of,  884. 

oxide,    prismatic,     transformation 

of,  into  the  octahedral  oxide,  894. 

pentiodide,  19. 

processes  for  recovering  and  refin- 
ing, 516. 

tartrates,  298. 

tin  and  arsenic,  qualitative  separa- 
tion of,  777. 

Antipeptone,  849. 

Antipyrine,  and  its  nitro- and  isonitroso- 
derivatives,  1378. 

Antiseptic  compound,  an,  preparation 
of,  782. 

Antiseptics,  different,  action  of,  1220. 

properries  of,  225. 

Apatite  from  Horrsjoberg,  Sweden, 
269. 

Apatites,  chemical  composition  of,  162. 

Apocolchicefne,  1387. 

Apparatus  for  collecting  solid  carbonic 
anhydride,  1253. 

for  estimating  carbon  in  steel,  219. 
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Apparatus  for  obtaining  sublimates,  364. 

for  ]irepariii<;  oxvgen  quickly,  125 1. 

for  the  estimation  of  carbonic  an- 

hydride,  1216. 

for   tiie  rapid   analysis   of    gases, 

213,  214. 

for  the  reduction  of  measured  gas- 
volumes  to  normal  condition,  775. 

Apple-must,  examination  of,  and  of  the 
eider  obtaineil  therefrom,  98. 

Apples,  cider,  analysis  of  some,  203. 

Aqueous  vapour,  atmospheric  absorption 
by,  241. 

Arahinose  and  lactose,  non-identity  of, 
12S7. 

Arable  land,  dialysis  of,  113. 

Arbutin,  175,  432. 

behaviour  of,  in  the  animal  orga- 
nism, 015. 

ArKentammonium  compounds,  organic, 
721. 

Arksutite,  265. 

Aromatic  acids  as  dye-forming  sub- 
stances, 1169. 

bases,     condensation-products    of, 

with  aldehydes,  1315. 

substances,  exhaustive  cblorination 

of,  588. 

Arsenic,  detection  of,  368. 

distribution  of,  in  a  human  body, 

349. 

estimation  of,  115,  116,  1428. 

I'earce's  process,  115,  116. 

in  glass,  220. 

localisation  of,  in  a  case  of  poison- 
ing, 199. 

phosphide,  155. 

presence  of,  in  wines  free  from  arti- 
ficial colouring  matter,  526. 

separationof,  from  saline  solutions, 

1083. 

trihydride,  temperature  of  solidifi- 
cation of,  816. 

tin,     and     antimony,    qualitative 

separation  of,  777. 
Arsenical  pyrites,  relations  between  tlie 

crystalline  form  and  chemical  comj,K)- 

sition  of,  404. 

from  Iluttenberg,  1099. 

Arsenomolybdic  acid,  715. 

Arscnofuiigstic  acids,  965. 

Arsenovanadic  acid,  1266. 

Artichokes  a  source  of  spirit,  526. 

Asarite,  1042. 

Asaronc,  1012. 

and    the   ethereal   oil   of   Asarum 

Eurupftvm,  1191. 
Ash  of  leaves   of    plants    grown   in   the 

earth  under  water-culture,  98. 
Asparagine,  chemistry  of,  42. 
detection   of,    in   vegetable   juices 

and  extracts,  373. 
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Aspartic  acid,  preparation  of,  from 
asparagine,  42. 

• colloid,  amido-,  957. 

Asphalt,  Beiitlieim,  geological  and 
chemical  investigation  of,  with  refer- 
ence to  analogous  occurrences  in 
Italy.  522. 

of  Judca,  231. 

Atmosphere,  carbonic  anhydride  in, 
659,  710. 

contamination  of,  by   products  of 

respiration,  510. 

method  of  correcting  the  weight  of 

a  body  for  the  buoyancy  of,  when  the 
volume  is  imVnown,  13. 

■ of  dwellings,  inlluence  of  artificial 

lighting  on,  122. 

superoxygenated,    respiration  in, 

911. 

Atmospheric     absorption    by     aqueous 

vapour,  241. 

dust,  225. 

Atomic    weights,   determination   of,   by 

means  of  metallic  sul|)hates,  256. 

some,  verification  of,  813. 

Atropine,  influence  of,  on  lactation,  1396. 
Augite-andesites,  European,  568. 
Auramine,  1450. 
Auric  pliosphoric  chloride,  968. 
Aurin,  salts  and  ethers  of,  1339. 

tetranitro-,  and  its  salts,  1339. 

Aurous  oxide,  salts  of,  17. 

jihosphorous  chloride,  968. 

Avalite.  1272. 

Avenin  from  oats,  915. 

Azidines,  743. 

Azoacetanilide,  301. 

Azohen/.ene,  acctyldiamido-,    and    para- 

diamido-,  1016. 
amido-,  action  of  hydrochloric  acid 

on,  1014. 

derivatives  of,  1148. 

preparation  of,  1014. 

substitution-products  of,  1145. 

Azobenzeneazoparacresol,  901. 
Azobenzenemonophenylthiocarbamide, 

1119. 
Azobenzcneparasulphonic  acid,  dinitro-, 

and  parabrom-,  and  their  salts,  1145, 

1146. 
Azobenzil,  313. 
Azo-colojirs,  1036. 
Azo-colouring  matters  of  mixed  naph- 

tholsulphonic     acids,    separation    of, 

1451. 
Azo-compounds,  11 't6. 
amido-,  action  of  hydrochloric 

acid  on,  1014. 

orthamido-,  742. 

Azodimetiiyloxyquinizine,  1380. 
Azodiiiielhylquinol,    and     its     dibrom- 

derivative,  1330. 
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Azo-dres,  preparation  of,  from  /3- 
naphtholtrisulphonic  acids,  237. 

red  and   brown,   process  for 

preparing,  238. 

Azoethylmethyloxyquinizine,  1380. 

Azomesitylene,  904. 

Azonaphthol-dyes,  constitution  of,  609. 

Azo-orthophenoxyacetic  acid,  and  its 
salts,  1170. 

Azoparacresol,  736. 

Azoparatoluene,  amido-,  and  its  deriva- 
tit'es,  74-2. 

Azopbeiiols,  behaviour  of,  towards  vari- 
ous reagents,  1014. 

Azoresorcinol,  and  derivatives  of,  1333. 

Azoresorufin,  1354. 

and  derivatives,  1333. 

dimethyl  etlier,  1341. 

Azoresorufyl  hydrochloride,  1334. 

Azotoluenedisulphonic  acids,  and  their 
derivatives,  71. 

Azoximes,  1325. 

Azoxybenzotokiide,  666. 

Azoxyortliophenoxyacetic  acid,  1170. 

Azulene,  82. 

Azylines,  178,  179. 

of  tertiary  diphenylamines,  179. 

■         oxidation  of,  179. 


B. 


Bacillun  ivft/licus,  products  of  fermen- 
tation with,  765. 

Bacillus  of  cattle  plagxxe,  1398. 

Bacteria,  comparative    poisonous  action 
of  metals  on,  351. 

influence  of  light  on  the  develop- 
ment of,  475. 

Barium    alcoholate,    heat    of    solution 
of,  4. 

compounds,  recovery  of,  394. 

glyoxal-hydrogen  sulphite,  heat  of 

formation  of,  989. 

hydrogen   phosphates,  decomposi- 
tion of,  by  water,  891. 

— —  manganite,  crystallised,  1261. 

oxy chloride,  712. 

permanganate,     new    method    for 

preparing,  891. 

sulphate,    solubility    of,    in   ac 

813. 

Bark  of  "  Bois  Piquant,"  848. 

"  Barking  "   nets  and  sails   to  preserve 
them,  800. 

Barley,  American,  analysis  of,  1405. 

C  hili  saltpetre  for,  1419. 

continuous      cultivation      of,     at 

Woburn,  482. 

' malt,  and  peas,  comparative  feed- 
ing value  of,  206. 


790, 


and 
of, 


Barley,  manuring,  1419. 

with  nitrogen  and  phosphates, 

925. 

nitrogenous   constituents   of, 

1446. 

Saxon,  composition  of,  630. 

steeping  of,  526. 

and  malt,  and  analyses  of,  233. 

Barytes,    occurrence,     association, 
probable     mode    of      formation 
25. 
Basalt  from  Naurod,  near  Wiesbaden, 

414. 
Basalt-glass    of  the  Western    Isles    o£ 

Scotland,  570. 
Basaltic  rocks  from  the  Faroe  Islands, 

415. 
Bases  formed  by  the  addition  of  haloid 
ethereal  salts  to  quinoline,  1050. 

of     the    pyridine   and    piperidine 

series,  759. 
Basic  sulphates,  151. 
Bassin  longifolia,  seeds   of,  and  the  fat 

contained  therein,  919. 
Baths,  cold  and  warm,  action  of,  on  the 
temperature    of     the    animal     body, 
621. 
Batrachians,  poison  of,  764. 
Batteries,  effect  of  temperature  on  the 
electromotive  force  and  resistance  of, 
243. 

liquid,    conversion     of,    into    dry 

piles,  1240. 
Battery  with  carbon  electrodes,  1240. 
Bauxite,  formation  of,  406. 
Bean  of  Soja  kispida,  notes  on,  918. 
Beer,  absorption  of  carbonic  anhydride 

by,  1233. 
barrelled.  Pasteurising,  789. 

detection  of  sulphurous  anhydride 

in,  1440. 

halymetric   estimation   of   alcohol 

in,  641. 

Pasteurising,  527,  789. 

ratio   of    glycerol    to    alcohol   in, 

641. 

salicylic  acid  in,  778. 

preservative,  hydrogen  peroxide  as, 

1447. 
Beer-wort,  nitrogenous  combinations  in, 

1446. 
Beer-yeast,  fermentative  strength  of,  in 

distillery  mash,  939. 
Beeswax,  acids  contained  in,  1297. 

analysis  of,  779. 

examination  of,  506. 

Beet,  356. 

Chili  saltpetre  for,  637,  1418. 

cultivation,  208,  921. 

application   of    artificial  manures 

in  the  cultivation  of,  773. 

composition  of,  356. 
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Beet,  distribution  of  sugar  in,  and  the 
poi'itiun  in  the  bi-et  of  the  mean 
amount  of  sugar,  7(56. 

effect  of  drying,  of  frost,  and  of 

winter  storage  on  tlie  constitution  of, 
767. 

estimation  of  sugar  iu,  642. 

exauiination  of,  1219. 

experiments  with,  at  Grignon,  1883, 

1070. 
formation    and     aocuniulation    of 

saccimrofe  in,  476. 
influence    of    soil,    size    of    seed, 

period  of  sowing,  &o.,  on  the  quality 

and  yield  of,  103. 
m'anuring,     103,    635,    773,     921, 

1420. 
j>ercentage  of  sugar  in,  133. 

pulp,    exhausted,     effect     of,    on 

cows'  milk,  317. 

removal  I'f  juice  from,  647. 

researches  on,  485. 

sodium  nitrate  nnd  ammonium  sul- 
phate as  manures  for,  491. 

varieties,  805. 

and    other    roots,   cultivation    of, 

1211. 
Beet-residues,     exhausted,    drying     of, 

1411. 
Beet-8ee<l8  as  cattle  food,  631. 
Beet-sugar,  occurrence  of  a  Hew  acid  in, 

939. 
preparation  of  strontiauite  for 

purifying,  939. 
■ recovery  of   the  ammonia  in 

the   alcohol  used  for  the  removal  of 

molasses  from,  939. 
manufacture,  composition  of 

residues  obtained  in,  699. 

manufacture,  loss  in,  791. 

Beets,  dry,  effect  of  remoistening,  767. 

valuation  of,  by  their  density,  118. 

Belladonine,  761.  • 

and  derivatives  of,  1055. 

Beiizal  chloride,  action   of   copper   on, 

1133. 
Benzulacetone,  1166. 
Benzalaretophenone,  1107. 
Benzaldehyde,  action  of  benzoic  chloride 

on,  in  presence  of  zinc-dust,  1163. 
action  of,  on  the    mononitro-deri- 

vatives  of  the  paraffins,  313. 

and    jiaranitro-,    indogenides    of, 

75. 

dichloro-,  1028. 

nitrated,  action  of  potassium  cy- 
anide on,  1342. 

orthamido-,  and  some  of  its  deri- 
vatives, 1019. 

orthonitro-,  action  of,  on  acetalde- 

liyde,  58. 

preparation  of,  744. 


Benzaldehyde,  orthonitro-,  nmido-  and 

liicliloi-o-,  1028. 
trichloro-,  action  of  dimcthylaniline 

on,  914. 
cyauhydrin,   action    of  hydroxyl- 

aniinc  hydrochloride  on,  734. 
Beuzalilchyde-grecn,  acctuniido-,  1316. 
Ben/.aldiacetonamine,  1291. 
Benzaldiacetonine,  1291. 
Benzaldipipcryl,  1011. 
Benzaliloxime,  1326. 
Benzalfurt'uralacetone,  1167. 
Benzahnalonic  acid,  414. 
Benzamide,  dibromo-,  601. 

mctamido-,  derivatives  of,  455. 

reaction  of,  with  aldehydes, 

455. 
hydrochloride,   action    of    benzoic 

chloride  on,  1321. 
Benzanilidc,  parachloromctanitro-,  601. 
Benzene,  action  of  brumethylenc  on,  in 

presence     of     aluminium      chloride, 

733. 
chloraldchydeson,  in  presence 

of  aluminium  chloride,  837. 

isobutyl  chloride  on,  1312. 

methylene  chloride  on,  1312. 

on     vinyl    bromide    and    on 

vinyl  tribromide  in  presence  of  alu- 
minium cliloridc,  753,  754. 

the  induction  spark  on,  1243. 

as  an  insulator,  2t4. 

constitution  of,  41,  836,  1122. 

derivatives,     nitration     of,    1011, 

1310. 
oxidation  of,  with  potassium 

ferricyanide,  299. 

hexachloride,  new  compound  form- 
ed in  the  preparation  o*",  733. 

vapour-density    of   the   new 

iscmeride  of,  886. 

nature  of  the  hydrogen-atoms  in, 

314. 

nitro-,  and  aniline,  action  of  benz- 

nldehyde  and  sulj)huric  a<.'id  on  a 
mixture  of,  442. 

])erbromo-,  preparation  of,  583. 

perchloro-,  589. 

triamido-,  unsymmetrical,  1115. 

and    pyridine,    relation    between, 

758. 

Benzeneazoacetone,  1342. 
Bcnzcne-azo-n-  and  /3-naphthol,  610. 
Bcnzcncazokctonc,  13  t2. 
B-n/encazopaiatoluenc,  903. 
Benzenemetasuljilionamide,  amido-,  and 

the  ai-tion  of  nitrous  acid  i>n,  72. 
Benzcnesulplionic    acid,    derivatives  of, 

1179. 
Bcnzcnylomidoxime,    and    its    methyl - 

ctlier,  1325. 
Bcnzenyluzoximethenyl,  1326. 

'5  i  2 
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Benzenyldiphenylazidine,  preparation  of, 

743. 
Beuzliydroxamic     acid,     structiire     of, 

1324. 

methyl  ether  of,  1325. 

Benzidine,  action  of  methyl  iodide  on, 

747. 

chromate,  1181. 

derivatives  of,  1015. 

new  reaction  of,  1181. 

Benzil,  action  of  nitriles  on,  313. 

ammonia-derivatives  of,  313. 

derivatives  of,  62. 

hydrocyanide,     saponification     of, 

329. 
Benzilam,  313. 
Benzilimide,  313. 
Benzodiacetonalkamine,  and  the  action 

of  sulphuric  acid  on,  54. 
Benzodiacetonamine,  54. 
Benzoic  acid,  amido-,   colloid,  action  of 

phosphorus  pentachloride  on,  905. 

chlorodinitro-,  602. 

dimetabromorthonitro-,    and 

its  derivatives,  600. 

iodo-,  1009. 

metabromometanitro-,  and  its 

derivatives,  599. 
metamido-,    action    of    thio- 

carbimides  on,  907. 
. orthochloro-,  and  its  deriva- 
tives, 602. 
parabromo-  and  parachloro-, 

and  their  derivatives,  600. 
parabromometabromo-,      and 

its  derivatives,  601. 
parabromometanitro-,  and  its 

derivatives,  600. 
parametadibromorthonitro-, 

and  its  derivatives,  601. 
. prepared  from  gum  benzoin, 

substances  accompanying,  1168. 

pure,  from  urine,  904. 

test  for  catechol  in,  1169. 

Benzoic  acids,  substituted,  314,  599. 
Benzoic  isocymidide  and  its  nitro-com- 

pound,  46,  47. 
Benzonitrile,  action  of  fuming  sulphuric 

acid  on,  1324. 
action    of    hydroxylamine    hydro- 
chloride on,  734. 

action  of  hydroxylamine  on,  1325. 

from  formanilide,  734. 

perbromo-,  588. 

perchloro-,  589. 

transformation  of,  in  the  organism, 

1061. 
Benzoparanitranilide,  orthochloro-,  602. 
Benzophenone,    action    of    acetic    chlo- 
ride   on,    in  presence   of    zinc-dust, 

1167. 
para-mononitro-,  310. 


a-  and  ^-  Benzopinacoline,  1167. 
Benzoquinoue,  action  of  hydroxylamine 

hydrochloride  on,  735. 
Benzoquinonedimethylanilenimide       or 

phenol-blue,  595. 
Benzotrichloride,  action   of  copper  on, 

1133. 

parachloro-  447. 

Benzoxamidine,  739. 
Benzoximido-ether,  739. 
Benzoylacetic  acid,  and  its  derivatives, 

63. 

derivatives  of,  838. 

paranitro-,  1023. 

Benzoylacetone,  and  isonitroso-,  1167. 
and   its   orthonitro-derivative,  59, 

60,  445. 
a-Benzoylamidocinnamic  acid,  1348. 
a-Benzoylairudosalicylic     acid    and    its 

salts,  308. 
Benzoylanthranil,  61. 
Benzolanthrauilic    acid,    and   its    salts, 

62. 
Benzoylbenzenylamidoxime,  1326. 
Benzoylbenzopseudocumide,  1319. 
Benzoyldiamidohydrocinnamic  acid,  lac- 

timide  of,  1348. 
Benzoyldi-/3-naphthylamine,    action    of 

phosphorus  pentachloride  and    pent- 
oxide  on,  1358. 
Benzoylimidocinnamic  acid,  604. 

derivatives  of,  1348. 

Benzoyl-^-naphthylphenylamine  and  the 

action   of    phosphorus  pentachloride 

and  pentoxide  on,  1358. 
Benzoylnitrosuphenol,  1003. 
Benzovlorthonitranilide,    reduction    of, 

1327. 
Benzoylorthophenylenediamine,  1327. 
Benzoylparamidodinitrophenol,   and  its 

salts,  308. 
Benzoylphthalopseudocumide,  1319. 
Benyoylpiperpropylalke'ine,  1055. 
Benzovlpseudocumidine,   and   its   salts, 

1319. 
Benzoylpseudocuminol,  1319. 
Benzoyl-trimethylenecarboxyUc  acid 

and  its  ethyl  salt,  64. 
Benzoyltrimethylenoxime,  1155. 
Benzyl  alcohol,  paranitro-,   preparation 

and  condensation-products  of,  310. 

chloride,    action    of    copper    on, 

1133. 

■ chlorides  and  iodides,  nitro-,  1004, 

1005. 

compounds,  parabromo-,  665. 

cyanide,  derivatives  of,  1134. 

meta-   and  paramido-,   737, 

738. 
nitro-,  and  amido-,  1176. 

ethers  of  the  dihydroxybenzenes, 

437. 
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Bpnrvl  mnrpaptan.  parnbromo-,  6G5. 

picrato,  paraiiitro-,  10<)5. 

sulphide  and  bisulpliide,  panibro- 

mo-,  fi65. 
Bcnzyl-indipo,  1021. 
Benzvlarbutin,  432. 
Bcnzvldiiiitroquinol,  4.37. 
BcnzvliilenamidoazobiMizcne,  1149, 
Benzylidineantipyrinc,  137^. 
Benzvlidciieplicnvlliydrazinc,  1152. 

derivatives  of,  1323. 

Benzylidenepiperylliytlrazinc,  4fi8. 
Benz^lidenequinaldine,    and    its    salts, 

336. 
Benzrlnaphtlialenes,  two  isomeric,  609. 
Benzylnitroarbutin,  433. 
Bcnzylnitroquinol,  433. 
Bcnzylquiniiie  hydrate,  action  of  benzyl 

chloride  on,  466. 
Benzylquinol,  432,  437. 
Benzylresorcinols,  438. 
Benzvlsulphonic    acid,    derivatives    of, 

69." 

■         parabromo",  665. 

Berberine  and  its  derivatives,  339,  340. 
Beryl  from  Alexander  Co.,  N.C.,  274. 

from  Dakota,  23. 

Beryllium,  atomic  weight  of,  261. 

crystalline  form  of,  1092. 

chloride,  vapour-density  of,  820. 

chloride    and    bromide,    melting 

points  of,  962. 

Bessemer  process,  517,  1083. 

Bile,  functions  of,  in  taking  up  nourish- 
ment from  the  intestinal  canal,  912. 

Biliverdin,  197. 

Biotite-holding  amphibole-granite  from 
Syene,  413. 

Birdlime,  an  alcohol  from,  1365. 

Bismuth,  atomic  weight  of,  558. 

detection  of,  in  lead,  640. 

detection  of,  in  presence  of  lead,  by 

electrolysis,  368. 

free  from  arsenic,  preparation  of, 

558,  1092. 

qualitative  and  quantitative  sepa- 
ration of,  from  copper,  497. 

salicylate,  905. 

solution,    alkaline,    as  a  test    for 

glucose  in  urine,  1433. 

subnitrnte,  arsenic  in,  and  prepara- 
tion of  pure,  1092. 
test  for,  1 16. 

veriBcation  of  the  atomic  weight 

of,  814. 

Bismuthic  acid,  compounds  of,  824. 
liitumen  of  Judea,  231. 
Blende,  pyroelectricity  of,  3. 
Blood,  at)s<)rption  sjx'ctrum   of,   in  the 
violet  and  ultra-violet,  3H1. 

action    of  ]>otassium    ferricvanide 

on,  1398. 


Blood,  behaviour  of,  with  ozone,  95. 

dried,  nianurial  value  of,  211. 

Blood-stains,  detection  of,  on  washed 
clothes,  376. 

Blue  colours,  artificial,  examination  of, 
1449. 

Boiler  incmstation,  barium  and  stron- 
tium in,  699. 

Boilers,  consumption  of  fuel  for  heat- 
uig,  780. 

Boiling  point,  definition  of,  951. 

dependence  of,  on  pressure, 

141,  950. 

"Bois  Piquant,"  bark  of,  818. 

Biddoa  fragran.i,  a  gUicoside  from,  845. 

Boletus,  alkaloids  in,  204. 

Bone  manure,  weathering  of,  300. 

Bone-meal,  maiuifacture  of,  141t). 

manuring  with,  ♦)37. 

nitrogen  in,  359. 

Bones,  do  they  contain  keratin  ?  139S. 

Boracite,  pyroelectric  properties  of  3, 
655. 

Borates,  crystalline,  production  of, 
711. 

Bonvx.  action  of  polyliydric  alcohols  on, 
278! 

as  an  internal  disinfectant,  1440. 

in  California,  260. 

physiological  action  of,  1061. 

Bordeaux  red,  detection  of,  in  wine, 
370. 

Borhegyer- water,  composition  of,  978. 

Boric  acid,  action  of,  on  the  animal 
system,  782. 

estimation  of,  in  borosilicates, 

871. 

use  of,  in  alkalimetry,  638. 

use  of,  for  preserving  food, 

782. 

Boric  anhydride,  products  of  the  reduc- 
tion of,  by  aluminium,  156. 

Borneol  from  camphor,  754. 

method  of  preparing,  666. 

Borocalcite  from  Chili,  analysis  of, 
403. 

Boron,  line  spectra  of,  242. 

carbide,  156. 

Borotungstatcs,  559. 

Botryogen,  269,  1103. 

Bottle-glass,  English,  an,  analysis  of, 
1443. 

Bouty,  Faraday's  law  and  the  law  dis- 
covered by,  882. 

Bruken  {I'ten.t  aqutlina)  and  its  ash, 
analysis  of,  207. 

Bran,  value  of,  for  human  food,  622. 

oat  and  wheat,  inllurnco  of,  on  the 

secret i< in  of  milk,  854. 

Brass,  dissociation  of,  660. 

polished,  521. 

process  for  phosphorising,  936. 
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Brass,  production  of  a  gold-coloured  or 
green  surface  on,  128. 

Brazilin,  contributions  to  the  constitu- 
tion of,  756. 

derivatives  of,  1043. 

Brazinole,  756. 

Bread,  detection  of  ergot  in,  377. 

fermentation  of,  132,  235. 

formation  of  alcohol  in  the  fer- 
mentation of,  532. 

making,  132. 

Brewing,  system  on  which  rice  may  be 
used  in,  235. 

use  of  maize  in,  527. 

Bricks,  formation  of  sodium  sulphate 
in,  127. 

Brine-spring  at  Stoke  Prior,  Worcester- 
shire, analysis  of,  165. 

Broad  beans  \Viciafaba),  occurrence  of 
vicin  in,  1405. 

Broggerite,  1102. 

Bromine  as  a  disinfectant,  512. 

detection  of,  in  presence  of  chlo- 
rine and  iodine,  492. 

estimation  of,  in  presence  of  large 

quantities  of  chlorides,  215. 

chlorine,  and  iodine  in  presence  of 

one  another,  estimation  of,  694. 

substitution,  thermochemistry  of, 

883. 

Bronze,     process     for     phosphorising, 

936. 
Bronze-coloiired   surface  on  iron,   new 

process  for  producing,  127. 
Broom    (Genista    pilosa),    analysis    of 

its  ash,  207. 
Brucine  as  a  test  for  tin,  498. 
conversion    of,     into     strychnine, 

88. 
Brucite  from  Cogne,  Val  d'Aosta,  162. 
Butter,  amount  of  fatty  acids  in,  1219. 

analysis,  120,  778. 

estimation    of    the    volatile 

fatty  acids  in,  1434. 
artificial  and  natural,  comparative 

value  of,  as  articles  of  food,  92,  622. 

colourings,  artificial,  236. 

detection  of  sahcylic  acid  in,  372. 

goats',    insoluble    fatty    acid    in, 

535. 

• manufacture,  faults  in,  135. 

making,  135,  534,  1448. 

method  of  testing,  for  foreign  fats, 

778. 

notes  on,  236. 

preserved,  534. 

"  Butter  beans,"  a  new  variety  of  fatty 

seeds,  1209. 
Butyl  butyrate,  167. 
chloral,  action  of  zinc-propyl  and 

zinc-isobutyl  on,  1117. 
glycerol  triacetin,  1284. 


Butyl  glycol  and  its  derivatives,  169, 

oxybutyrate,  diacetyl-deriva- 

tive  of,  579. 

Butylacridine  and  its  derivatives,  1183. 

Butylene  and  its  derivatives,  166. 

Butylpropylquinoline  and  its  salts,  1376. 

Butyltoluenes,  two,  occun'ing  in  rosin 
spirit,  300. 

Butyric  acid,  a-/3-dii8onitroso-,  and  ex- 
ternal anhydride  of,  1120,  1121. 

/3-isonitroso-,  581. 

ferment,  occurrence  of,  476. 

Butyrimido-ether  hydrochloride,  chloro-, 
1292. 

Butyrolactonecarboxylic  acid,  295. 

Buxe'iine,  188. 

Buxidine,  188. 

Buxus  sempervirens,  alkaloids  of,  188. 


c. 


Cacao  plant  and  the  composition  of  its 
fruit,  202. 

Cadmium  amalgam,  position  of,  in  elec- 
tropotential  series,  382. 

iodide,  allotropic,  394. 

oxide,   heat  of  neutralisation   of, 

263. 

Caffeic  acid  in  hemlock,  1353. 

Caffeine  and  its  salts,  185. 

chloro-,  466. 

derivatives  of,  466. 

methhydroxide  and  its  derivatives, 

338. 

Calcium  chloroborate,  1262. 

chloroferrite,  1262. 

compounds,  molecular,  892. 

estimation  of,  in  presence  of  alu- 
minium, iron,  magnesium,  and  phos- 
phates, 1427. 

hydroxide,  solubility  of,  in  water 

at  different  temperatures,  891. 

oxycliloride,  sihcates,  and  chloro- 

sihcates,  1262. 

oxysulphides,  1263. 

phosphate,  basic,  as  an  addition  to 

cattle  fodder,  194. 

phosphates,  di-  and  tri-,  prepara- 
tion of,  by  precipitation,  1263. 

separation  of  strontium  from,  497, 

1077. 

silicophosphate,  crystallised,  pro- 
duced in  the  dephosphorisation  of 
iron,  157. 

sulphate,   solubility   of,   in    acids, 

813. 

tartrate,  valuation  of,  1434. 

Calcspar,  fluorescence  of,  649. 
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Calico-printing,  gaseous  chlorine  as  dis- 
charge in,  123t. 

Calico-printing,  novelties  in,  379. 

Callais  or  Caliaina  of  I'liiiy,  ~(i. 

Calves,  rearing,  on  skini-niilk,  852. 

Cauiplioleiiic  acid  and  its  nitrilo  and 
amide,  13()4. 

Canipholurethanes,  isomeric,  755. 

Camphor,  1364. 

action  of  iodine  on,  44. 

contributions  to  our  knowledge  of, 

43. 
Caniphoroxime,  1190. 

derivatives  of,  GIO. 

Campiiors,  chloronitro-,  isomeric,  1041. 
Cauurine,  7i.»7,  1491). 

CanavaLia  incurva,  677. 

Canerinite,  occurrence  of,  in  the  phonol- 

ites  of  Elfdalen,  276. 
Cancriiiite-aegirine-syenite,  276. 
Caue-sugiir,  alleratiou  of,  in  the  human 

Btomucli,  91. 

circular  jwlarisation  of,  1285. 

exaiiiinution  of,  93i). 

fermentation    of,    in    contact 

with  arable  sod,  351. 

inversion  of,  by  acids,  721. 

velocity  of  inversion  of,  1113. 

Caoutchouc  and  its  applications,  937. 
Capillarity    of  liquids    at    their   boiling 

points,  constants  of,  808. 
a-Caproic  acid,  amiilated  acids  of,  664. 
Caprolactonc  from  gluconic  acid,  730. 

normal,    conversion    of    gluconic 

acid  in,  993. 

Capronamidine  hydrochloride  and  plati- 

nocliloride,  723. 
Capronimido-elher   and   its    hydrochlo- 
ride, 723. 
Caprylic  acid,  461. 
Carbamide,  prepanition  of,  995. 
Curbumiduazobenzene,  1149. 
Carbunilido,  action  of  sulpliuric  acid  on, 

1016. 
Carbohydrates,  formation  of  fats  from, 

in  animals,  912. 
Carbodiisobutyiphenylimide,  1010. 
Carbodipropylphenylimide,  1U09. 
a-Carbo|iyn-olic  acul,  new  methods  for 

the    formation     of,    from    pyrroline, 

1193. 
Carbolic  acid,  commercial,  estimation  of 

phenol  in,  503. 
use  of,  in  the  disinfection  of 

sewage,  697. 
Carbon,  absorption  of  chlorine  by,  and 

its      combination      with      hydrogen, 

1249. 
Carbon-atoms,    ai^ymmetrical,   influence 

of,  on  tlie  ethanes  derived  from  active 

amyl  alcohol,  1).9. 
Carbuu  bi^ulpliide,  detection    and   esti- 


mation of  small  quantities  of,  in  air, 

gases,  thiocarbonates,  &c.,  1431. 
Carbon  bisulphide,  heats  of  combustion 

and  formation  of,  249. 

liydrated,  260. 

volumetric  estimation   of,   in 

thiocarbonates,  1077. 
Carbon-compounds,    decomposition    of, 

by  the  silent  discharge,  542. 
reaction    of    iodine    with,    at 

high  temperatures,  1311. 
Carbon,   estimation   of,    in    cast    iron, 

219. 
in  steel,  apparatus  for  estimating, 

219. 
in  steel,  new  method  of  estimating, 

1427. 
oxy chlorides,  heat  of  formation  of, 

250. 

oxysulphide,  reactions  of,  728. 

and  oxygen,  heat  of   combination 

of,  141. 
Carbonic  anhydride,  antiseptic  action  of, 

508. 

apparatus  for  the  estimation 

of,  1216. 

compressibility  of,  146. 

compressibility   of,    at    20  to 

300°  under  1  to  8  atmospheres'  pres- 
sure, 146. 

condensation    of,    by    glass, 

146. 

direct  estimation  of,  in  pre- 
sence of  sulphides,  sulphites,  and 
thiosulphates  of  the  alkah-metals, 
216. 

estimation  of,  in  air,  1076. 

exlialiition  of,  by  frogs,  91. 

in  the  atmosphere,  659,  710. 

phenolphthalein  as  indicator 

in  the  estimation  of,  in  mixtures  of 
gases,  1072. 

solid,  992. 

solid,  apparatus  for  collect- 
ing, 1253. 

ethers,    heats    of    combustion    of, 

547. 

oxide,    action    of,    on     mixtures 

of  sodium  alcoholates  and  sodium 
salts  of  organic  acids,  3H. 

boiling  point  of,  under  atmo- 
spheric pressure,  817. 

conduct  of  moist  jjhosphorus 

and  air  towards,  149,  66  ),  10'.)2. 

eonversion   of,  into  carbonic 

anhydride  by  nascent  oxygen,  14, 
15. 

modification  of  Noack's  me- 
thod of  preiiariiig,  260. 

Carbonyl  iudide,  40. 

sulphide,  heats  of  combustion  and 

formation  of,  219. 
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CarbonTldihTcIroxYcliplienjl,     and      its 

deriyatives,  324. 
Carbonyldiphenjl  oxide,  and  its  deriva- 
tives,' 324. 
Cai  bopjTotritartaric  acid,  838. 
Carbopjrrolic  acid,  and  its  salts,  1044. 

■ dehydration  of,  585. 

Carbostyril,  new  method  of  preparing, 

1183. 
/3-Carbostyrilcarboxylic  acid,  1020. 
Carbovaleraldine,  oxidation  of,  294. 
Carboxyhc  acids  from  aromatic  amines, 

734. 
Carboxytartronic  acid,  41. 
action  of  hydroxylamine  on, 

584. 
Carnallite,     a     cheap     substitute     for 

kainite,  868. 
Camauba  wax,  chemical  composition  of, 

12811. 
"  Carottine,"  236. 
Carrottin,  910. 
Carroway  oil,  1138. 
Carvacrol,  331. 
Carvene.  1138. 
Carvol,  331. 

derivatives  of,  1138. 

Carvolphenylhydrazine,  1138. 

Carvoxime,  1138. 

Casern,  new  mode  of  treating,  1449. 

nitro-,  iise  of,  in  dyeing,  1449. 

Caseins  of  milk,  7fi2. 

Cassiterite  from  Dakota,  23. 

Cast  iron,  estimation  of  carbon  in,  219. 

Cattle,  stall-fed,  experiments  with,  472. 

disease      occasioned     by     town 

sewage,  95. 
Cattle-food,  horse-chestnuts  as,  1411. 
■  old     sugar-beet    seeds     as, 

631. 
Cattle-foods,   presence  of   mildew,  &c., 

in,  1411. 
Cattle-litter,   moss    and    turf   fibre   as, 

105. 
Cattle  plague  and  Pasteur's  protective 

inoculation,  96.  473. 

bacillus  of,  1398. 

Caustic  potash,  preparation  of,  15. 

soda,  preparation  of,  15. 

Celestine,    occurrence,    association,    and 

probable  mode  of  formation  of,  25. 
Cell,  a  new,  founded  on  the  oxidation  of 

carbon  in  the  cold,  1239. 

Skrivanoff's  (pocket  form^,  881. 

with  copper  oxide,  1. 

Cell-sap,  acidity  of,  1209. 

Cells,  part  played  by  vegetable  acids  in 

causing  the  turgescence  of,  1064. 
Cellulose,     action     of     cuprammonium 

solutions  of,  on  polarised  light,  577, 

833. 
manufacture  of,  232. 


Cellulose,  polarimetric  investigation  of 
various  forms  of,  1288. 

researches  by  Witz  on  the  oxida- 
tion of,  528. 

Celluloses,  858. 

Cement,  adulteration  of,  128. 

and  its  adulteration,  1225. 

Cements,  decomposition  of,  by  water^ 
1443. 

hydraulic,  influence  of  calcination 

and  of  carbonic  anhydride  on  the 
setting  of,  933. 

Centrifugal  separator,  !N'ielsen  and 
Petersen's,  experiments  with,  135* 

Cereals,  culture  of,  482. 

Cerite,  and  the  extraction  of  cerium, 
lanthanum,  and  didymium  therefrom, 
557. 

Cerium,  extraction  of,  from  cerite,  557. 

Cerotic  acid,  formula  of,  1297. 

Cetene,  preparation  of,  571. 

bromide,  1108. 

Cetyl  alcohol,  1280. 

Cetylacetic  acid,  1280. 

Cetylmalonic  acid,  1280. 

Chaff,  wheat-,  digestibility  of,  and  the 
changes  which  it  undergoes  by  dif- 
ferent methods  of  preparation,  &c., 
772. 

Chalchuite,  new  locality  of,  26. 

Chalk  mud,  use  of,  in  the  production  of 
crude  soda,  644. 

Champion  spice,  473,  865. 

Charcoal,  behaviour  of,  towards  gases, 
1250. 

Cheese,  American,  analyses  of,  536. 

blue,  942. 

from    skim- milk  and   foreign   fat, 

536,  942. 

loss  of  weight  during  the  ripening 

of,  1448. 

Russian,  analyses  of,  700. 

Cheleutite,  from  Schneeberg,  1099. 

Chelidonic  acid,  action  of  hydroxyl- 
amine on,  993. 

nitrogenous    derivatives    of, 

1196. 

Chemical  affinities,  determination  of, 
812. 

in   terms    of    electromotive 

force,  246. 

compounds,  colour  of,  mainly  as  a 

function  of  the  atomic  weights  of  the 
component  elements,  1252. 

constitution      and      physiological 

action,  connection  between,  348. 

metamorphosis  and  transformation 

of  forces,  relation  between  during 
the  germination  of  seeds,  1207. 

nomenclature,  998. 

reactions,  influence  of  dilution  on 

the  rate  of,  1090. 
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Chenopodiiim  Quinoa,  cultivation  of,  in 

Austria.  769. 
Cherries,  ripe,  studies  on,  76G. 
Chestnuts,  counnon,  fatty  constituents 

of,  202. 
Cheviot  rook,  analysis  of,  413. 
Chicken  cholera,  infection  of   eggs  bv, 

1398. 
Chicory,  roasted,  composition  of,  648. 
Chili  saltpetre  for  sugar-beet  and  bariev, 

1418,  1419. 

rubidium,   caesium,   lithium, 

and  boric  acid  in,  9t>8. 

China  grass,  preparation  and  dyeing  of, 

797. 
Chinine,  1383. 
Cbiolite,  2tJ5. 

Cliloanthite  from  Schneeberg,  1099. 
Chloral,  preparation  of,  1117. 
allvlate,  action  of    acid  chlorides 

on,  1117. 
hvdrate,  contribution  to  the  study 

of,  199. 
Chloral-quinine,  18fi. 
Chlorates,  electrolysis  of,  542. 
Clilorhydrin,  action  of    sodium   on   an 

ethereal  solution  of,  7Gt). 
"  Chlorides  of  lime  and  lithia,"  IG,  820. 
Chlorides,     specific    volume     of     some 

double,  9nG. 
Ciilorine,     absorption    of,    by    carbon, 

and   its  combination  with  hydrogen, 

1249. 
available,  test  for,  in  bleach  works 

and  similar  establishments,  775. 
■         displacement  of,   by  bromine,  and 

reactions  accompanied  by  the  absorp- 
tion of  heat,  955. 
displacement    of,    by    bromine    in 

silver  chloride,  1245. 

estimation     of,    in     presence     of 

organic  matter,  109. 

gaseous,   as   discharge   in   calico- 
printing,  1234. 

industry,  future  of,  225. 

•^—  monoxide  for  lecture  experiments, 

552,  710. 
processes,  227. 

rep'ncing,     by     other      bleaching 

agentti,  22G. 

temperature  of    solidification    of, 

816. 
and  hydrogen,  action  of  light  on  a 

mixture  of,  1237. 
and  iodine,  separation  of,  in  the 

dry  way,  1073. 
bromine  and  iodine,  detection  of, 

492. 
bromine  and  iodine  in  presence  of 

one  another,  estimation  of,  694. 
Chlorine-atoms,  ketonic,  replacement  of, 

by  hydrogon,  1039. 


Chlorite  from  the  Bottino  (Serravczza) , 

271. 
Chloroform,  ostimntioii  of,  in  the  blood 

of  an  nnwsthetised  animal,  1^75. 
chloroform,  fate  of,  in  the  organism, 

1062. 
liquid  parafBn  as  a  reagent  for  the 

presence  of  water  in,  1073. 
Chloroform-vapour,   preservative   eflect 

of,  on  organic  substances,  932. 
Chloropal,  analvses  of,  662. 
Chlorophyll,  136G,  1367. 

a  compound  of  iron  with  a  gluco- 

side,  818. 

a    crvstallisablo   colouring    mutter 

in,  910." 

■  constitution  of,  666. 

Cliocolate.  202. 

Cholera,  31-9. 

transmission  of,  by  drinking  water, 

1081. 

Chondropeptone,  1388. 

Chromic  acid,  action  of  hydrogen  per- 
oxide on,  20. 

preparation  of,  1267. 

anhydride,  action  of  hydrochloric 

acid  gas  on,  1267. 

purification  of,  1267. 

hydrogen   sclenite,  preparation    of, 

397. 
oxide,  estimation  of,  by   titration, 

640. 

sulphate,  pure,  558. 

Chromium  acetate,  behaviour  of,  39. 
determination  of  the  atomic  weight 

of,  8;i4. 

double  chlorides  of,  1266. 

estimation  of,  1428. 

in  presence  of  organic  mat- 
ter, 109. 
group,  colours  of  the  oxides  of,  in 

acid  solution,  559. 
and  potassium,  double  chloride  of, 

660. 
Cliromyl  dichloride,  1267. 
Chrysaniline,  748, 1034. 

'-  jiicnite,  908. 

ChrysocoUa  Irom  Arizona,  28. 

Ciirysoiihcnol,  748. 

Cicutine,  a,  101-7. 

Cider,    examination    of    an  apple-must 

and  of,  obtained  therefrom,  98. 

apples,  analyses  of  some,  203. 

Cinchine,  oxidation-jiroducts  of,  1383. 
Cinchocerotic  acid,  332. 
t'inchocerofin,  331. 
Cinchona  alkaloids,  1382. 
Cinciionamine,  and  its  salts,  87. 
Cinchonidine  chloride,  1383. 

ethylcyanide,  338. 

Cinchonine,  oxidation-products  of,  1383. 
Cinnamaldehydc  anilide,  salts  of,  1345. 
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Cinnamaldeliyde,  cjanLjdrin,  1292. 

derivatives  of,  13-i3,  13^4. 

ortliouitro-,  59. 

condensations  with,  1345. 

synthesis  of  1345. 

Cinuamic  acid,  a-amido-,  1349. 

derivatives  of,  603,  1172. 

hych-aziues  of,  440. 

new  synthesis  of,  446. 

orthouitro",    derivatives     of, 

65,  747. 

Cinnamone,  1166. 

Cinnamylacraldehyde,  orthonitro-,  1346. 

Citric  acid,  occurrence  of,  in  the  seeds 
of  Leguuiinos*,  1304. 

Clark's  cell,  electromotive  force  of, 
246. 

Clausing- WiUiamsou's  hypothesis,  701. 

Clays,  ferruginous,  origin  of,  in  lime- 
stone districts,  1272. 

Clover,  examination  of,  at  different 
sta^^es  of  growth,  100. 

Coal,  carbonised,  composition  of,  1441. 

coking  of,  with  conversion   of  its 

nitrogen  into  ammonia,  126. 

estimation    of    the    fuel   value    of, 

according  to  Scheurer-Xestner,  930. 

distillation,  new  bye-product  from, 

525. 

heat  of  combustion  of,  122. 

limed,    use    of,    in     gas    making, 

223. 

methods  for  coking,  224. 

and  cannei  coal,  origin  and  distri- 
bution of  phosphorus  in,  1270. 

Coal-gas  as  a  source  of  heat,  697. 

Coal-tar,  analytical  estimation  of  the 
three  xylenes  in,  1431. 

pyridine  bases  from,  611. 

dyes    containing    nitrogen, 

587. 

new,  237,  238,  536. 

new,  and  their  prepara- 
tion, 1450. 

oil,    occurrence   of    diphenyl 

in,  1030. 

xylenes,  English  and  Scotch, 

898. 

Cobalt,  extraction  of,  from  its  ores, 
1233. 

separation  of,  from  nickel,  498. 

Cobaltine  from  Sehladming,  1099. 

Cobaltous  chloride,  hydrates  of,  967. 

Coccinine,  a  hydrocarbon  from,  84. 

Cochineal  dye-stutfs,  84. 

Cocoa,  202. 

Trinidad,    decorticated    by    heat, 

and  without  heating,  composition  of, 
203. 

butter,  203. 

composition  of,  40. 

Cocoa-nut  meal  for  horses,  852. 


Cod-hver  oil,  iodine  in,  504. 

Codeine,  derivatives  of,  614. 

jS-Codeine  methiodide,  615. 

methochloride  and   its  derivatives, 

614. 

Cofl'ee,  effect  of,  on  the  composition  of 
the  blood  and  on  nutrition,  1392. 

ground,  preserving,  880. 

Coke,  gases  occluded  by,  377. 

production  of,  from  coal,  224. 

Coke-ovens,  recovery  of  ammonia  from 
tne  gases  of,  1441. 

Colchiceine,  1387. 

Colchicine,  1387. 

crystallised,  1055. 

/3-Collidiue  hexhydride,  1048. 

Colloid,  nitrogenised,  derived  from 
amidobenzoic  acid,  905. 

Colloids,  957. 

coagulation  of,  1250. 

Colocynthm,  181. 

Colophantbrenes,  83. 

Colophony,  destructive  distillation  of, 
83. 

Colouring  matters.     See  Dyes. 

Colorado  beetle,  veaicating  substance  in, 
350. 

Colour  mordants  for  wood,  379. 

of  chemical  compounds,  mainly  as 

a  function  of  the  atomic  weights  of 
the  component  elements,  1252. 

Colours,  incombustible,  379. 

water  and  oil,  used  in  dyeing  and 

printing,  action  of  sunlight,  daylight, 
and  electric  arc  light  on,  700. 

Columbates,  methods  of  analysing,  by 
means  of  hydroduoric  acid.  111. 

Comanic  acid,  action  of  hydroxylamine 
and  ethylamine  on,  1302. 

Combustion,  demonstration  of  the  in- 
crease in  weight  of  bodies  on,  258. 

Comenic  acid,  action  of  ethylamine  on, 
1303. 

action  of  hydroxylamine  on, 

1302. 

amido-,  action  of  phosphorus 

pentachloride  on,  840. 

Compost  manure,  360. 

Compression  experiments,  Spring's 
simple  method  of  demonstrating,  958. 

repeated,    influence    of,    on    the 

amount  of  sulphides  formed  by  pres- 
sure, 959. 

Condensation-products,  use  of  dry 
oxalic  acid  in  the  formation  of,  1019. 

Conductors,  hollow,  in  electrolytes,  dis- 
tribution of  electricity  on,  248. 

Conilenamine-phthalein,  453. 

Conilene-phthalamic  acid,  453. 

Conine,  1048. 

and  derivatives  of,  1200. 

synthesis  of,  1201. 
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Conrriiie,  1200. 

Copaiba  balsam,  estimation  of,  377. 
Copjier,  titoiuic  weijjht  of,  256. 
-^^  blark,  i'i>iin)ositioii  of,  515. 

chlorides,    action    of,    on    metallic 

sulpliiiU's,  iH)2. 

commercial,  sp.  gr.  of,  218. 

commereiall^     pure,    examination 

of,  lO!:^*. 

ellecf  of,  on  tho  organism  of  rumi- 
nants, 474. 

-  electrochemical      equivalent      of, 

losy. 

electrolytic  extraction  of,  934. 

fluorine  compounds  of,  12G4. 

liijuors,     estimation    of      cuprous 

chloride  in,  872. 

oxide  cell,  1,  541. 

qualitative  and  quantitative  sepa- 
ration of  bismuth  from,  iyj. 

smelting,  515. 

titration  of,  by  means  of  potassium 

evanide,  113. 

Cork,  composition  of,  861. 

Corn,  tho  sum  of  mean  temperatures  in 

relation    to  the  cuitivatiou  of  muize 

and,  672. 
Cornein,  1390. 
CornikrystuUin,  1391. 
Correlative    growths    in    the    vegetable 

kingdom,  l>26. 
"  Corrosiv,"  Kohn  &  Co.'s,  1088. 
Corundum,  remarkable  occurrences  of, 

267. 

gems  in  India,  23. 

Cosalite  from  Colorado,  826. 
Cotton,  fixing  indigo  on,  13(S. 
Cotton-cake  as  fodder  for  milch-cows, 

1411. 
influence  of,  on  the  secretion 

of  milk,  6ti!>. 
meal,    influence    of    feeding 

with,  on  unlk  excretion,  623. 

undecurticated,  100. 

Cotton-yarn,    dyeing  with  anihue-black 

in  the  cold,  942. 
Coumaliuio   acid   and   its    methyl    salt, 

1124. 
Coumurins,  new,  1346. 

new  mode  of  formation  of,  1173. 

substitulinl,  66. 

Cows,  nulch,  cottvii-cake  as   fodder  for, 

1411. 

■         fermenting  maize  for,  355. 

Buniluwer-seed  cake  as  fodder 

for,  483. 

'         use  of,  for  labour,  1396. 

urine  of,  1204. 

Cow's  milk,   digestion  of,  and   the  sub- 

atauces  which  increase  its  digestibihty, 

192. 
Cream,  soiu-ing  of,  141S. 


Creatines,  613. 

Creatinines,  613. 

Cresol,  uitro-  and  amido-,  [1:2:  6], 
1317. 

Cresols,  amido-,  11 15. 

azo-  aiiddisazo-comjX3undsof,  900. 

Cresyl  ethers  of  pliosphoric  acid,  nitra- 
tion of,  1337. 

Cribriform  vessels  of  Cucurbila  pepo, 
coiit<'iit8  of,  1067. 

Critical  toniponitures,  252. 

Crops,  yield  of,  under  steam  cultivation, 
359. 

Crotou-oil,  purgative  principle  of,  947. 

vesicating  principle  of,  909. 

Crotonaldehyde,  a-y-dichloro-,  com- 
pound formed  by  tho  addition  of 
hydrochloric  acid  to,  1293. 

hydration  ol,  420. 

preparation  and  reactions  of ,  294. 

Crotonylene  glycol,  897. 
Cryohte,  265. 

from  Colorado,  21. 

Crystallisation,  mixed,  958. 

of    substances   ut    high   pressures, 

518,  549. 
Crystals,   dilatation  of,    on    change   of 

temperature,  lu96. 
of  the  regular  system,  elasticity  of, 

1096. 
Cucurbila  pepo,  contents  of  the  cribri- 
form vessels  of,  1067. 
Culm  conglomerate,  containing  variolite, 

at  liausdorf,  in  Silesia,  408. 
Cidtivution,  continuous,  witliout  stable 

manure,  employing  artificial  manures, 

490. 

Lupitz  method  uf,  105. 

Cumaldehyde,  orthonitro-,  1352. 
Cuuiene,  1356. 

CumenylacrUic  acid,  orthonitro-,  and 
its  suits,  1351. 

Cutninalacetone,  1167. 

Cuminaldoxinic,  581. 

Cuinyhizocumenol,  1147. 

CumylazorcBorcinol,  736,  1147. 

Cuinylazoreso''cinoluzocumyi,  736. 

Cumyldisazoresorcinol,  1 147. 

Cuprammonium  compuuiids,  manufac- 
ture of,  and  their  technical  applica- 
tion, 1232. 

Cupric  iodide,  962. 

>ul|)hide,  action  of,  on  potassium 

sulphide,  963. 

Cuprous  chloride,  estimation  of,  in 
copper  liquors,  972. 

iodide,  96i. 

Curnmte,  ripe,  studies  on,  7(56. 
Currents    produced    by    immersion  and 

emersion,  and  \>y  the  movemeut  of  a 

metal  in  a  liquid,  2. 
Cuspuriue  and  lis  sails,  341. 
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Cutose,  859. 

Cuttle  fish,  excretory  product  from  the 
liver  of,  94. 

Cyamic  acid,  monocliloro-,  840. 

Cyanbenzin,  1292. 

Cyanhydrins,  action  of  phenylhydrazine 
on,  1152. 

Cyanides,  preparation  of,  from  tri- 
methylamiiie,  1276. 

Cyanniethine,  hydroxy-base  of, 

(CfillsNoO),  1292. 

Cyanogen  bisulphydrate,  1109. 

compounds,  some  simple,  constitu- 
tion of,  1277. 

iodide,  action  of,  on  certain  metal- 
lic salts,  1277. 

Cyanometatoluidine  and  its  salts,  1142. 

a-  and  (3-Cyanonaphthalene,  saponifica- 
tion of,  1362. 

Cyanoparatoluidine  and  its  salts,  1141. 

Cyanorthotoluidiue  and  its  salts,  1142. 

Cyanuric  acid,  ethereal  salts  of,  lz78. 

bromide,  588. 

Cymene,  action  of  chromvl  chloride  on, 
1342. 

boiling,  action  of  chlorine  on,  300. 

from  homocumic  acid,  426. 

Cymenesulphonamide,  bromo-,  456. 

j8-Cymenesulphonamide,  oxidation  of, 
456. 

Cymenesulphonic  acid,  monobromo-, 
and  its  salts,  456. 

Cymenesulphonic  acids,  321. 

Cymyl  chloride,  300. 

Cynene,  1363. 

dihydrochloride,  1363. 

Cysteine,  1382. 

Cystine,  1382. 

action  of  water  on,  1054. 


D. 


Dacite,  29. 

Dairy     farm,    experimental,    at     Kiel, 

annual  report  of,  1396. 
Daphnetin    and    its     ethyl-derivatives, 

1042. 
diacetyl-  and  dibenzoyl-derivatives 

of,  1174. 

synthesis  of,  1173. 

Dari  seeds,  analysis  of,  630. 

Date-sugar,  1234. 

Daylight,  action  of,  on  water   and   oil 

colours  used  in  dyeing  and  printing, 

700. 
Decane,  and  monochloro-,  from  Ameri- 
can petroleum,  1107. 

normal,  166. 

Decay,  properties  of  the  volatile  jiroducts 

of,  225.     . 


Decylene,  1107. 

Decylic  alcohol,  1107. 

Dehydracetic  acid,  action  of  hydroxyl- 
amine  on,  1302. 

derivatives  of,  1121. 

monobromo-,  1121. 

Dehydracetophenylhydrazine,  1121. 

Dehydracetosime,  1121. 

Dehydrobenzoylacetic  acid  and  the  ac- 
tion of  sulphuric  acid  on,  839. 

Densities  of  solutions  of  salts,  251. 

Density  of  solids  and  liquids,  determi- 
nations of,  by  means  of  the  sp.  gr. 
bottle,  213. 

Deoxyainalic  acid,  467. 

Descloizite  from  Mexico,  24. 

"  Desiricrustant  Marseillais,"  1088. 

"  Desincrustant  Ragosine,"  1088. 

Desmine  from  the  Viesch  Glacier, 
analysis  of,  402. 

Desiccators,  491. 

Deuteroalbumose,  1389. 

Deweylite,  analysis  of,  663. 

y-Dextrin,  284. 

Dextronic  acids,  423. 

Dextrose,  action  of  altalis  on,  1112. 

aldehydic  nature  of,  202. 

behaviour    of,    with    ammoniacal 

alkaline  silver  solution,  283. 

examination  of,  930. 

solutions,  decolorising,  930. 

Diabase  rich  in  apatite  from  Graveneck, 

275. 
Diacetonamine,  and  derivatives  of,  53. 
Diacetonylphosphinous  acid,  991. 
Diaeetonylphosphorous  clUoride,  991. 
Diacetylchrysaniline,  1034. 
Diacetylformamidine,  722. 
Diacetyllupinine,  1387. 
Diacetylmorphine,  and   its   derivatives, 

613. 
Diaeetylpentamethylpararosaniline,  607. 
Diacetylquinol,  and  monochloro-,  430. 
Dialysis,  chloroform- water  and  ether  in, 

375. 
Diamines,   aromatic,   action   of  thiocy- 

nates  on,  49. 

aromatic,    difference   in    chemical 

behaviour  of,  49. 

behaviour  of,  towards  nitrous  acid, 

738. 

Diammonio- silver  acetate,  722. 

nitrate,  261. 

Diamonds,  presence  of,  in  an  Indian 
pegmatite,  563. 

combustion  of,  1090. 

Diamyl,  166. 

Diamylsulphone,  action  of  chlorine  on, 
1127. 

Dianilide-phenolquinoneimide,  mono- 
chloro-, 431. 

Diaiitipyrine,  1379. 
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Dinstaso,   action  of  acids,  alkalis,   and 

alooliol  oil,  530. 
artifR-ial  production  of,  136(5. 

foriimtiim  of,  under  various  con- 
ditions, iTC). 

Diazocaotainidi',  a,  988. 

Diazoaniidubcnzene,  1014. 

Diazoaniido-derivatives  of  the  paraffin 
series,  1187. 

Diazobenzcne,  aniido-,  lltS. 

Diazohenzencsulphoiiic  acid,  behaviour 
of  aldehyde,  glucose,  peptone,  albumi- 
nous bodies,  and  acetone  towards, 
1322. 

Diazobenzoic  acid,  paraniido-,  and  its 
derivatires,  1148. 

Diazo-derivutives,  1148. 

action  of  alcohol  on,  1322. 

lU'conipositiou  of,  by  means 

of  alcoliol,  131o. 

of  the  parufRn  series,  987. 

Diazo-gi"oup,  introduction  of,  into  so- 
called  aromatic  para-compounds,  1013. 

Diazoresorcinol,  and  its  derivatives, 
1333. 

Diazoresorufin,  and  its  derivatives, 
1333. 

Dibenzalacetone,  1166. 

Dibenzenylazoxime,  1326. 

Dibenzoresorcinol,  mono-  and  tri-nitro-, 
174. 

Dibenzoylacetic  acid,  6-1. 

Dibenzoylbcnzidinc,  1015. 

Dibenzoylmesitylene,  904. 

Dibenzoylmethane,  64. 

Dibenzoyliiuccinic  acid,  mono-  and  di- 
lactone  of,  839. 

Dibenzylbenzenc,  dinitro-,  310. 

Dibenz'vlcatecliol,  43S. 

Dibenzylhydroiylamine,  51. 

Dibenzylnitroquinol,  438. 

Dibenzylquinol,  437. 

I)ibcnzylrcsorcinol,  438. 

Dicalcium  phosphate,  preparation  of, 
892. 

Dicaprylamine,  985. 

Dichruitc,  artificial  protluction  of,  565. 

from  Asama-Yama,  407. 

twin  crystals  of,  from  the  Laacher 

See,  407. 

Dichromates,  action  of  a  red  heat  on, 
559. 

process  for  }>repnring,  783. 

Dicumiiialacetone,  1167. 
Dicyandiamidf,  613. 
Dicyaiiolriparatulylguanidine,     and    its 

salts,  1141. 
Dicyniinylthiocarbamide,  47. 
Dicynene,  1363. 
Didymium,  diffusion  of,  262. 

ettliniation  of,  111. 

— —  extraction  of,  from  cerite,  557. 


Didymium,  molybdate,  normal,  821. 

valency  of,  821. 

DicthoxTcuunmiilie  acid,  69. 
J)ietlioxyli\ilr(>xycan"cine,  466. 
l)iethyruliziirin"elh.r,  1187. 

cinnaniylethylaeetate,  444. 

methylene  ellier,  171. 

quiiionehydrodicarboxylate,      and 

its  fornuda,  834,  835. 

suceinosuccinate,  formula  of,  835. 

I)icthylaceto))heiione,  63. 

Diethylieseuletin,  67. 

niorohromo-,  69. 

Diethylinnidocinniiniic  acid,  4-10. 

Diethylamidosulphouic  chloride,  286. 

Diet hylanilinazy line,   action    of   methyl 
iodide  on,  178. 

Diethylaiiiline,  dinitro-,  179. 

inethiodide.  1006. 

Dietliylbenzene,  oxidation  of,  587. 

Diethylbenzoic  acid,  63. 

Diethylbromophenyianiine,  1006. 

Diethyldaphnetilic  acid,  1042. 

Diethyldimethylparaphenylenediamine, 
179. 

Diethylformamidine  hydrochloride,  un- 
syninietrical,  724. 

Diethylfilycerol  phosphoric     acids,     two 
isomeric,  283. 

Dicthylindigo,  76. 

Diethylphenylacetamidine,   and   its    hy- 
drochloride, 1135. 

Diethylsafranine,  539. 

Diffusion,  extracting  by,  539. 

residues  as  cattle  food,  921. 

Diformylbenzifiine,  1015. 
Difurfuralaeetone,  1167. 
Digallic  acid,  1178. 
Digestion,  experiments  on,  912. 

of  meat  and  milk,  time  required 

for,  470. 
DigitaleTn.  estimation  and  separation  of, 

from  digitalin  and  digitiii,  507. 
Digitalin,  estinuition  and  sejiaration  of, 

from  digitalein  and  digifin,  507. 
Digitin,  estiniation    antl    separation    of, 

from  di;,'ita]in  and  digitalein,  5(t7 
Dibydroanthraconecarboxylic  acid,  330. 
Dihydrocinchonine,  a,  1384,  1385. 
DihydroeoUidine,  1047. 
Diliidrofurfuraiie,  897. 
Dihydroxvaniidoanfhraquinonesulph- 

onic  acid,  1189. 
Dihydroxyanthraquinone,  a  new,  1188. 
Diliydroxybcnzenes,  benzylic  ethers  of, 

437. 
/3-y- Dihydroxycarbostyril,  79. 
Dihydroxychloralphospliiiic,  1 1 19. 
Dihydroxytlimethylpurin,  997. 
Dihvdroxydiphenylcarbinol,  orthopara-, 

311. 
Dihydroxydiquinolino,  1372. 
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PiliyrlroxymethTlcoumarin,  67. 
DiliTclrdXTnaphtlialene,   amido-,  hydro- 
chloride of,  118f>. 
DihTdroxyproprldicarhoxvldiphenylcar- 

bamidp;  1023. 
DihTdroxvpvridine,  and  its  salts,  1369. 
Dihydroxypyridinecarboxylie  acid,  1302. 
Dihvdroxvquinone,      diimido-derivative 

of?  58.' 
Dihydroxytoluene  [1:2:  6],  1317. 
DiisobiitylphenylcaThamide,  1010. 
Diisohutylphenylguaiiidine,  1010. 1011. 
Diisobutylphenyltliiocarbamide,  1010. 
Di-isopropyl  grlycol,  37. 
Ditetones,  action  of  hydroxylamine  on, 

62. 
hydrocTanides  of,  and  their  sapo- 
nification, ".'^29. 
Dilatometer,  differential,  and  its  appli- 
cation   in    an    investieation    on    the 
formation  of  alums,  887. 
Dilution,    influence  of,    on    the  rate  of 

chemical  reactions.  1090. 
Pimetaisocyminylcarbamide,  47. 
Dimethoxypropionic  acid,  68. 
Dimethylacridininm  hydroxide,  1356. 
Dimethylamidoazobenzene.  1149. 
Dimethylamidobenzene,  1320. 
Dimethylamidobenzeneazotoluene,     and 

its  snlphonic  acid.  1150. 
Dimethylamidosulphonic    chloride    and 

its  derivatives.  285. 
Dimethylaniline,  action  of,  on  ethylene 
bromide,  1317. 

nitration  of.  1013. 

• paranitro-,  1013. 

Dimetlivlanthracene  hydride,  synthesis 
of,     from    benzene     and    ethylidene 
chloride,  753. 
Dimethyldiethylparaphenylenediamine, 

diiodomethylate  of,  178. 
Dimethyldietbylsnlphonamide,  286. 
Pimetliyldiphenylmalonamide,  729. 
Dimetbyldiqninizinhydrobenzene,  1381. 
Dimethylpthylbenzene,  44. 
DimethylethvlphenTlammonium  iodide, 

1005.' 
Dimethylffentisic  aldehyde,  1166. 
Dimetbylhomocatechol.  186. 
Dimethylmalonamide,  728. 

dibromo-,  1124. 

Pimethyl-/3-methylumbellic  acid,  1331. 
Dimethylnaphthalene,  328. 
Dimethylnaphihol  dihydride,  327. 
Di-mpthvloxvqiiinizine,       1153,      1378, 

1379,  1380,  1382. 
Dimclhylparatoliiidine,    action    of,     on 

ethylene  bromide,  1317. 
Dimethylphenylacetamidine,    symmetri- 
cal and  nnsymmetrical,  1135. 
Dimetbvlpbenylene-green,  539. 
Dimethylphenyiene-safraniue,  539. 


Dimethylphenylsnlphonamide,  285. 
Dimethvlpiperidine,     bromo-derivatives 

of,  ]  385. 
Dimethylpropylphenylamine,  1006. 
DimethylpyiToline,  1368. 
Pimethylpyrrdlinecarboxylic  acid,  1368. 
Dimethylqiiinaldine,  1053. 
Dimethylquinol,  derivatives  of,  1329. 
Dimethylquinoline    and    its  derivatives, 

1197." 
Dimethylqninolthiocarbamide,  1330. 
DimetbrlquinoltrLmethvlammoniuni 

iodide,  1329. 
Dimethylqninophenol,  1197. 
Dimethyl-^-resorcylic  acid,  67,  1331. 
Dimethyl- triphenylmethylamine,       and 

its  iodine-compound,  1033,  1034. 
a-  and  /3-Dimethylumbellic  acid,  68. 
a-/3-Dimpthylumbelliferone,  67. 
Dimethyluric  acids,  1308. 
Dinaplitbyl,  a-a-,  a-/?-,  and  iso-,  1185. 
/3-DinanhthTlamine,       nitro-derivatives 

of,  752. 
Dinaphthylsnlphone,  1362. 
Dioctoic  acid,  462. 
Dioctyl,  166. 
Dioctylamine,  984. 
Dioximidophthalaconecarboxylic      acid, 

and  its  ethyl  salt,  1177. 
Dioxyisoamylamine,  1190. 
Dioxyreti:^tene,  1040,  1041. 

action  of  barium  hydroxide,  and  of 

acetic  anhydride  on,  1041. 
Dipar  ahy  d  ro  xy  benzoylparahy  droxyben- 

zoic  acid,  447. 
Diparatolyloxamide,  1141. 
Diparatolylparaphenylenediamine,  593. 
Diparatolvlthiocarbamide,       orthonitro- 

and  dinitro-.  307,  308. 
Diphenic  acid,  paramononitro-,  329. 
Diphenyl,     dibromodiamido-,     and     its 
azoimido-compoimd,  903. 

■ dichlorodiamido-,  903. 

occurrence    of,    in    coal-tar    oil, 

1030. 

perchloro-,  589. 

Diphenylacetoxime,    and    some    of    its 

derivatives,  1155. 
Diphenylamiue      diphenylphthalamate, 
451.  ' 

ethylphenylphthalamate,  452. 

sulphoxides,  dinitro-,  1156. 

Diphenylamine-phthalein,  451. 
Diphenvlene  ketone  oxide,  formula  of, 

1182.' 
Diphenyleneacetoxime,  1182. 
Diphenylene-diethylidine,    synthesis  of, 
from  benzene  and  ethylidene  chloride, 
753. 
Dipbenylenetoluoquinoxaline,  1053. 
Diphenylcthnne,  synthesis  of.  from  ben- 
zene and  ethylidene  chloride,  753. 
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Diphcnvlethane,     synthesis     of,     from 

etliylidene  chloride,  1356. 
jP-Diplienvlplyoxime,  62. 

Diphenylhyilrazinepvroraoemio        acid, 
synthesis  of.  1181. 

Diplienylinefajihenylenediamine,  and  its 
derivatives,  5'.U. 

Diphenylmetbane.  dinitro-,  310. 

para-mononitro-,  and  nionamido-, 

310. 

Diphenylortlioxylylenedinmine,  1313. 

Diphenyl|)araphenylenedianiine  and  its 
derivatives,  Hii'I. 

Dipheiiylptraiylylnietlmne  and  its  pro- 
ducts of  oxiiiation.  321. 

Diplienylptienylaeetamidine,  1135. 

Diphenvl-phosphoric      acid,       dinitro-, 
1337." 

Diphenylphthalamic  acid,  and  its  salts, 
451.  ■ 

Diphenylpropionic   acid,    and   its   deri- 
vatives, 55. 

Diphenyltartaric  acid,   and  the   hydro- 
hroiiiide  of  the  amide  of,  62. 

Diphenylthiorarbamid'-,  action  of  ethox- 
allyl  chloride  on,  1159. 

compounds  of,  with  metallic  salt^, 

1018. 

Diphenyltoluoqiiinosaline,  1053. 

Diplillialyl-diparabenzidine,  101 5. 

Dipipery'thiosemicarbazide,  468. 

Dipropionylmorphine,  013. 

Dipropylpropylidenic  oxide,  1283. 

Dipropylphenylcarbamide,  1008. 

Dipropylphenylguanidine,  1008. 

Dipropylphenyltliiocarbamide,  1008. 

Dipyrogallopropionic  acid,  and  its  deri- 
vatives, 31 S. 

Diqumizine-blue,  1379. 

Diquinizinhydrobonzene,       action       of 
nitrous  acid  on,  1381. 

Diqtiinoline,    formation    of,    by    aid    of 
heat,  1372. 

from  benzidine,  and  its  derivatives, 

1371. 

peculiar  method  of  formation  of, 

and  derivatives  of,  1372. 

■  preparation  of,  Hi. 

Diquinolinedisulphonic    acid,     and    its 
salts.  1371. 

Piresorcinol.  and  it«  derivatives,  1139. 

Dirc«orcinoldicarboiylic   acid,   and    its 
salts,  1336. 

DiretiorcinolphthaleTn,     and      its     deri- 
vatives, 1139. 

insoluble,  lliO. 

Disenscs  of  animals,  623,  914. 

Di»o<iiuni  glyroUate,  5t8. 

Dispersion,  crossed,  of  several  rhombic 
substances,  381. 

Dissociation,  549. 

a-Difltearin,  preparation  of,  280. 


a-Distearvlglvcerolphosphoric  acid,  and 

its  salts.  281. 
a-Distearvlglvcerolphosphoric    chloride, 

281. 
Distillation,  diflTerent   methods  of,  com- 
pared, 12 18. 
Distillers'  waste,  influence  of,   on  milk 

secretion.  194. 
Disidphur   dichloride,    constitution    of, 

1255. 
Ditliienyl,  1132. 
Dittiienylilibnimethylene,  1001. 
Diethienyldicliloretliylene,  1001. 
Ditliienvlmethane,  586,  1001. 
Dithienyltribroniethane,  1001. 
Dithienyltrichlorethane     and    hexabro- 

mo-,  i(»01. 
DithiiHlilactylic  acids,  1299. 
Ditliiomolvbdates,  161. 
Ditolyl.  903. 
Dixylylbenzene,  427. 
Dodecyl  palmitate,  572. 
Dodecylene  dibromide.  1108. 

preparation  of,  571. 

Dodecylidene,  1108. 

Doji,  nutrition  of,  34-1. 

Dopplerite,  265,  923. 

Double  salts  formed  bv  fusion,  704. 

of  tin,  1265. 

silicate  of  zinc  and  aluminium,  hy- 

drated,  1105. 

sulphates,  hydrous,  natural,  1103. 

sulphide  of  potassium  and  copper 

and  of  potassium  and  mercury,  963, 

964. 
Dragon's  blood,  so-called,  462. 
Drainage   water,   chemical   changes   in, 

633. 
Drinking  water,  zinc  in,  697. 
Drrmera  rotundifolia,  experiments  with, 

917. 
Dulcitol,   reaction   of,    in    presence   of 

borax  and  paratuiifjstates,  1284. 
Duplothiacetone     and    its    derivatives, 

580. 
Dye-forming  substances,  aromat  ic  acids 

as,  1169. 
Dyeing,  substitute  for  tartar  enu-tic  in, 

"796. 
Dyes,  blue,  from  pyrroline,  7\0. 
from  the  acti<m    of  diazoaeetanil- 

ide    on    /3-naphtholdisulphonie   acid, 

1016. 
red,  of  the  phanerogams,   n-Iation 

of,  to  the  migration  of  stan-li,  \H)*. 

1169. 

aniline,   fixation    of,   by  means  of 

metallic  sidjihides,  530. 

blue,  from  msaniline,  1048. 

pre|>arati<»n  of,  79H,  913. 

brown,  from  chrysoldine  and  diazo- 

compounds,  537. 
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Dyes,  cochineal,  84. 

extraction   of,   by   a    solution    of 

borax,  83. 

formed  by  the  oxidation  of  glyco- 

cine,  987. 

formed  by  the  simidtaneous  oxida- 
tion of  paradianiines  and  monamines, 
7-40. 

formed  by  the  union   of  phenols 

with  aromatic  aldehydes,  837. 

from  amidoazoparatoluene,  743. 

from  nitroanthraquinone,  1188. 

from  thiophene,  586. 

indophenol-like,  and  indophenols, 

593. 

Liebermann's,  amidophenolsulpho- 

nic  acids  and  their  relationship  to, 
1354. 

methylene  blue  and  allied,  1156. 

new  coal-tar,  536. 

of  the  so-called  bile  of  inverte- 
brates, and  of  the  bile  of  vertebrates, 
and  some  unusual  urine  pigments, 
&c.,  194. 

from  phenol,  1340. 

preparation    of,    from    anthraqui- 

nonesulphonic  acid,  945. 

preparation  of,  from  quinoline  and 

pyridine  bases,  944. 

process  for  preparing,  from  pyri- 
dine and  quinoline  bases,  798. 

■ pyrroline,  1045. 

red    and    violet,    preparation    of, 

1451. 

safranine,  538. 

yellow,  1449,  1450. 

Dysalbumose,  1389. 


E. 

Earthenware  enamels,  1229. 
Earth-nut  cake,  fungus  spores  in,  356. 
meal,   feeding  horses  with, 

100. 
Echurin,  1450. 
Edible   fungi,   poisonous   properties  of, 

204. 
Edmonsonite,  417. 
Eggs,  infection  of,  by  chicken-cholera, 

1398. 
Elaeolite-syenite  from  Jivaara,  413. 
Elaphomyces    granulatus,    constituents 

of,  480. 
Electric  accumulator,  a  high  pressure, 

246. 
arc  light,  action  of,  on  water-  and 

oil-colours  used  in  dyeing  and  print- 
ing, 700. 
conductivitv  of  veiy  dilute  saline 

solutions,  881,"  882. 


Electric  layers  of  two  liquids  which  are 
in  contact,  difference  of  potential  of, 
383. 

light,  galvanic  batteries  for,  1240. 

Electricity,  a  new  method  of  generating, 
652. 

application  of,  in  chemical  indus- 
try, 785,  933. 

distribution  of,  on  hollow  conduc- 
tors in  electrolytes,  248. 

influence    of    the    chemical  nature 

and  pressure  of  gases  on  the  genera- 
tion of,  by  an  induction  machine, 
701. 

measurement  of  the  quantity  of, 

produced  by  a  Zamboni's  pile,  138. 

production  of,  by  condensation  of 

aqueous  vapour,  138. 

by  evaporation,  and  electrical 

neutrality  of  vapour  arising  from 
electrified  surfaces  of  liquids,  243. 

Electrification,  conditions  affecting  area 
of,  247. 

Electrodvnamometer,  mercurial,  949. 

Electrolysis,  541,  1136. 

application  of,  in  preparing  indigo- 
vats,  942,  1448. 

determination  of  the  hmits  of,  2. 

work  done  during,  247. 

Electrolytic  estimations,  1426. 

Electrometer,  an,  243. 

Electromotive  force  in  terms  of  chemi- 
cal energy,  650. 

measurement  of,  246. 

variation  of,  in  accumulators, 

881. 

Electrosyntheses,  1136. 

Enamels  for  earthenware,  1229. 

Energy,  radiation,  and  temperature,  re- 
lation between,  249. 

Ensilage,  and  analyses  of,  1409. 

Enterocldorophyll,  195. 

Ergot,  chemical  properties  of  the  violet 
colouring  matter  in,  and  its  detection 
in  flour  and  bread,  376. 

Erica  vulgaris,  analvsis  of,  and  of  its 
ash,  207. 

Eruptive  rocks,  basic,  of  Maconnais  and 
Beaujolais,  414. 

of    Elba,     the   more   recent, 

567. 

Ervthrane,  the  first  anhvdride  of  ery- 
throl,  897. 

Er^  throgranulose,  576. 

Erythrohydroxyanthraquinone  -  sulpho- 
nic  acid  and  its  anhydride,  1189. 

Ervthrol,  reduction  of,  by  formic  acid, 
897. 

C4H6O0,  second  anhydride  of,  and 

its  derivatives,  979. 

Essential  oils,  action  of  iodine  penta- 
bromide  on,  370. 
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^''ssential  oils,  coloured,  82. 

extraction  of,  378. 

Etching  ink,  nmnufactiire  of,  S80. 

Etlmnf,  bromine  substitution-products 
of,  32. 

broniofrii-hlor-,  978. 

chlorobroniiod-,  and  it8  decomposi- 
tion, 830. 

dichloromoniodo-,  710. 

haloid  derivntives  of,  .'i71. 

nitro-dcrivatives  of,  717. 

Ethanes,  brom-,  chlorinated,  properties 

of,  979. 
derived  from  active  amyl  alcohol, 

influence    of     asTmmetricai    carbon- 
atoms  on,  169. 
Ethanesul phonic  acid,  monochlor-,  salts 

of,  112fi. 
Ethenvlphenvlazidine  hydrochloride, 

1323. 
Ether,  action  of  sulphuric  anhydride  on, 

112rt. 
liquiil  parnflln  as  a  reagent  for  the 

presence  of  water  in,  1073. 
production   of,    by   the   action    of 

Aspergillus  glaucu.i   on    leuion-juice, 

855. 
Ether-vapour,  preservative  effect  of,  on 

organic  substances,  932. 
Etlicreal    oil    of    Asarum    Eiiropeevm, 

1191. 
salts,    preparation   of,    by   double 

decomposition,  1110. 
saturated    and    unsaturated, 

specific  volume  of,  8. 
Ethcrification,    influence   of    isomerism 

on,  726. 

of  alcohols  and  acids,  726. 

Ethoxycinchonic  acid  and  its  salts,  84. 
/3-Ethoxypyridinc,  1370. 
Ethoxypyndine,  diehlor-,  1369. 
Ethoxythioxyl   chloride,  decomposition 

of,  on  distillation,  1256. 
Ethoxytolucnesidphonic  acid,  454. 
Ethyl  acetate,  formation  of,  from  acetic 

acid  and  ethyl  alcohol,  1295. 

acctisainylidineacetate,  44.3. 

a^'ctisobutylideneacetatc,  4-13. 

acetoacetate,  action  of  carbamide 

on,  683. 

action  of  chlor-  and  brom- 

acetone,  acetophenone  bromide,    and 
phenylbromacctic  acid  on,  746. 

action  of  ethylene   bromide 

on,  64. 

action  of  hydroxy lamine  on, 

581. 

• coniititution  of,  836. 

derivatives  of,  834. 

formula  of,  835. 

reaction  of,  with  aldehydes, 

443. 
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Ethyl  acetobenzylideneacetate,  443. 
Ethyl  a-acctoerotonate,  4-13. 
Etliyl  aeetofurfuniliicetnte,  4-13. 

acetoi)henoneaceloai-etate,  598. 

action  of  reducing  agents  and 

of  hydrochloric  acid  on,  74<). 

acetotrichlorethylidencacetate,  443. 

aceturate,   and  its  conversion  into 

etliyl  aeetylglycollate.  1307. 
acetylenetetracarboxylate,  297. 

acetvlglvcoUate,    preparation    of, 

1307. 

acetylmethyltrimethylenecarboxyl- 

ate,  1155. 

alcohol,  combined  action  of  potas- 
sium dichromatc  and  chlorine  on,  660. 

decomjwsition   of,    by    the 

silent  discharge,  543. 

benzalmalonate,  and  its  carboxylic 

acid,  444. 
bcnzoylacetate,  63. 

action  of  ethylene  bromide 

on,  64. 

n-bromisovalerate,    action   of,    on 

sodium  malonic  ether,  423. 

carbamate,  decomposition  of,  731. 

cinnamylethylacetatc,  4H. 

collidinedicarboxylate,  decomposi- 
tion of  the  ammonium  salt  by  potash, 
1046. 

methiodide  and  metliydrox- 

ide  of,  1045. 

diazoacetate,  and    its  derivatives, 

987. 

dibenzoylsuccinate,  and  the  action 

of  8ulj)lmric  acid  on  it,  838. 

dibromosuccinate,    action  of,    on 

ethyl  malonate,  UOO. 

dicarbontetracarboxylate,  297. 

diethylprotocatechuate,  846. 

dihydroxypn>)iy  111  icar  boxy  Idi- 

phenylallophanate,  1023. 

a-/S-ilii9onitrosobutyi-ate,  1121. 

dimethylpyrroliuedicarboiylate, 

1368. 

dinitrophenylacetoacetate,  178. 

diplienylizin(liu<'eto>iiceinate,  1.382. 

diphenylizinsuccinosuecinate,  1.381. 

ether,  temperature  of  solidification 

of,  817. 

ethylacctoncetate,  bromine-deriva- 
tives of,  835. 

ethylacctocyanacetate,  727. 

efhylenephent>l<)xybeiizoates,  435. 

cthylidencmaionatc,  422. 

furfurvl  carbinol,  1304. 

glyeollate,  992. 

hippurate,  synthesis  of,  1.348. 

|3-imidobutyrate,  action  of  nitrous 

acid  on,  1.368. 

imidodiethyldioxamido,  907. 

iaocroiyl  ether,  1276. 
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Ethyl  isonitrosoacetoacetate,    reduction 

of,  1368. 

isonitrosodietliylacetate,  581. 

isonitrosomethylethj'lacetate,  581. 

isonitrosotriethylacetate,  581. 

isosaccharate,  725. 

•  malonanilidate,  1023. 

malonate,  action  of  a-|3-dibromo- 

propionic  acid  on,  991. 
action  of  etliyl  dibromosuc- 

cinate  on,  1300. 

action  of  ethylene  bromide 

on,  832. 

mandelate,  65. 

mercaptan,  action  of  diazobenzene- 

sulphonic   acid    and   of  diazobenzene 

chloride  on,  1328. 

raetabenzamnialonate,  906. 

•  metabenzamoxalate,  906. 

nietamidobenzamoxalate,  906. 

methylacetocyanacetate,  727. 

niethyloxyquinizinaoetate,  1380. 

moniodoacetate,  mouochlor-,  421 

monobromacetate,  monochlor-,421. 

monochloracetate,  monochlor-,  421. 

mononitro-/y-naphthol,     and    the 

action  of  ammonia  on  it,  1036. 

nitrosobenzoylacetate,  64. 

nitrosophenolcarboxylate,  1003. 

•  cenantlialdoxime,  581. 

ortliethoxyphenylglycinate,  1144. 

orthoxyldimalonate,  908. 

oxalate  and  alanine  :  a  correction, 

995. 
paratolueneacetoacetate,  1342. 

paratolylhydrazine     acetoacetate, 

1154. 

phenylacetosuccinate,  and  its  de- 
rivatives, 746. 

phenylcarbonate,  1005. 

phenylizinacetosiiccinate,  1380. 

phenvlizindiacetosiiccinate,  1381. 

phenylizinquinizinhydrobenzene- 

carboxylate,  1381. 

.  phenylizinsuccinosuccinate,  1380. 

phenylsulphonacetates,  properties 

of,  319. 

phosphate,  a  new,  1282. 

pi'opylcarbonate,  1279. 

pyrogallocarboxylate,  1335. 

quinovate,  1191. 

sodacetoacetate,  action    of  brom- 

acetophenone  on,  598. 

sulphides,  1282. 

tartronate,  1124. 

■ telluride,  preparation  of,  663. 

tetrahydronaphthaleuetetracarb- 

oxylate,  908. 

thioisophthalate,  1158. 

trichlorethylidene-malonate,  423. 

triethylgallate,  1335. 

triethylpyrogallocarboxylate,  1335. 


Ethyl  trimethylenetetracarboxylate, 

1300. 

trimethylenetricarboxylate,  991. 

uvitonate,  758. 

Ethylacetanilide,  nitration  of,  1013. 

■  paranitro-,  1013. 

Ethylacetylene,  action  of,  on  mercuric 

chloride,  720. 
Ethylsesculetin,  67. 
Etliylamido-a-butyrocyamidine,  613. 
Ethylamido-a-caproic  acid,  and  its  de- 
rivatives, 664. 
Ethylamido-cinnamic  acid,  and  nitroso- 

ortho-,  440. 
Ethylamidohydroearbostyril,  442. 
Ethylaniline,  action  of  phthalic  anhy- 
dride on,  448. 

ethyl phonylphthalamate,  450. 

Ethylani'lphthaie-in,  450. 
Ethylbonzene,  dichlor-,  1020. 
Ethylbenzenes,   amido-,  derivatives  of, 

li42. 
Ethylbenzhydroxamic  acid,  structure  of, 

1324,  1325. 
Ethylbenzoylacetic  acid,  63. 
Ethylcmnazonic  acid,  304. 
Ethyldaphnetins,  1042. 
Ethyldiphenylaminazyiine,  180. 
Ethyldiphenylcarbamide,  1321. 
Ethyldiphenylthiocarbamide,  1321. 
Ethylene,   boiling  points  of,  under  low 

pressures,  1257. 
bromide,  action  of  dimethylpara- 

toluidiae     and    dimethylaniline    on, 

1317. 

bromide,  tetranilro-,  33. 

■ bromine  substitution-products  of, 

32. 
ehloriod-,     unsymmetrical,     719, 

830,  831. 

bromiod-,  unsymmetrical,  830, 831. 

a-dibrom-,  formula  of,  4 18. 

dichlor-,  unsymmetrical,  719. 

ethers    of    the    nitrophenols    and 

hydroxybenzoic  acids,  433. 
glycol,  action  of  carbon  oxychloride 

on,  419. 
monobrom-,  action  of  iodine  mono- 
chloride  on,  830. 
monochlor-,      action      of      iodine 

chloride  on,  719. 
nitro-    and    amido-phenyl   ethers, 

433. 

nitro-derivatives  of,  33. 

table  of  the  formulae   and  boiling 

points  of  the  known  symmetrical  and 

unsymmetrical   di-haloid    derivatives 

of,  831. 
Ethylenedimethyltolylamine,     and      its 

salts,  1318. 
Ethylenediphenyldimethylammonium 

bromide,  and  its  salts,  1318. 
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Ethvlenefliphonvlenecliamine,     and     its 

sjilts.  1142. 
Ethyleneditoluvlene-diamine  and  -nitr- 

amino,  1 142. 
EthyleiUMlitolyliliniotlivliunmonium  bro- 
mide, and  its  salts.  1817. 
Ethvleneniidoiianiide,  729. 
Etlijlpnenialonic  and  viuylmalonic  acids, 

identity  of.  992. 
EtliylenetnetJiyltolylaniine    -    dimethyl- 

tolylanimoniuni  iodide,  1318. 
Etliyleiu'plienol-oxybt'iizoio     acids     and 

some  of  their  derivntives,  435. 
Etliylfiirfiiraldoxinif,  585. 
Etliylglycoeine  nitrite,  987. 
hydro«-liloride,    aetion    of    nitrous 

acid  on,  42. 
Ethylliydrocarbazostyril,  442. 
Etlivlhvdroparacouniaric  acid,  dinitro-, 

1350! 
Ethylidene   bromide,    brom-,   action  of 

sodium  ethoxide  on.  418. 
chloride,  behaviour  of,  with  ethyl- 

amine  and  aniylamine,  1275. 
Ethylidene-diacetic  acid,  422. 
Ethvlidenedimalonic  acid,  ethvl  salt  of, 

422. 
Ethvlimidodiethvldioxamide,  995. 
Ethyliiidole,  synthesis  of,  llSl. 
Etlivlindolecarboxviic  acid,  synthesis  of, 

1181. 
Ethylmalonic  acid,   ])reparation   of  the 

jwtassium  salt  of,  1123. 
Ethvlmethvlquinoline  and  its  salts,  1376. 
/S-Ethylnajihtlialenc,  1C35. 
Ethylortho-xylyldichlorodimalonic  acid, 

synthesis  of.  SMI8. 
Kthylpheneluil,  10<»2. 
Ktliylphenol,  and  its  derivatives,  1002. 
Etliylphenolplithalein,  1002. 
Etlivlphenylcarbamide,    unsymmetrical, 

1321. 
Ethylphenylpbthalamic    acid,    and     its 

salts,  449. 
Ktliylphenylpropylalkine,  1011. 
Ktliylplienyltliiobiuret,  1141. 
Ethvlplienyllhiocarbamide,  unsymmetri- 
cal, 1321. 
7-Ethylpi])eridine,  7^0. 

synthesis  of,  1054. 

Ethylpseudoisatin,  74. 

synthesis  of,  1181. 

/9-in(lopenidc  of,  7fi. 

EtliyIpseu<loisatin-rt-ethyloxime,  74. 
Ethyl|)seudoisatin-/^-oiime,  75. 
V-Ethylpyridine,  910. 
EthyKpiina/.olcarboxylic    acid,    and    its 

brominuted  derivatives,  4-12. 
Etliylquinazole,  442. 
KthvUuccinoauccinic  acid,  and  its  salts, 

H35. 
Kthylteraconic  acid,  salts  of,  459. 


Ethyltotrahydroquinoline,  Wischnegrad  • 
sliy's,  U).j"l. 

Ethyltoluidine-phtlialeTn,  450. 

Etiiyltolylthiobiuret,  1141. 

Euxantlione,  formula  of,  1182. 

group,  1182. 

Evaporation  experiment,  510. 

of  liquiils,  relation  between  mole- 
cular weight  and  velocity  of,  551, 
950. 

studies  on,  627. 

Evigtokite  from  Greenland,  22. 

Kxperimentiil  plots  at  Grignon  in  1882, 
report  on,  201. 

in    1883,    report    on, 

1068. 

Explosive  gaseou-i  mixtures,  combustion 
of,  549. 

influence  of  the  density 

of,  on  the  pressures  whicli  tliey  de- 
velop, 805. 

relative  rapidity  of  com- 
bustion of,  804. 

combustion  of,  in  vari- 
ous states  of  dilution,  1247. 

"Explosive  gelatin,"  spontaneous  de- 
composition of,  947. 

Explosive  mixture  of  chlorine  and  hy- 
drogen, action  of  light  on  :  a  lecture 
experiment,  552. 

Explosives,  540,  1452. 

and  their  applicntion,  239. 

Extract  of  Senega,  liquid,  540. 


F. 

Fabrics,  bleaching,  1234. 

Faraday's  law,  and  the  law  discovered 

by  Bouty,  882. 
Farm,  Silesian,  without  cattle,  6.36. 
Fat,  absorption  of,  in   the  intestines  of 

animals,  912. 
estimation  of,  in  skim  milk,  1435. 

formation  of,  from  carbohydrates 

in  animals,  912. 

in  the  animal  organism,  315. 

neutral,   formation  of,  from   fatty 

acid  in  the  animal  system,  852. 

pathological  fornuition  of,  1392. 

percentage  of,  in  tlu'  milk  of  cows 

of  different  breeds,  94. 

volumetric  method  for  tlie  estima- 
tion of,  in  milk,  372. 

Fats,  amount  of,  in  feeding-stulFs,  631. 

examination  of,  501. 

examination  of,  by  tlio  ''  iodine- 
addition  method,"  1436. 

general     metliod    of     examining, 

14,35. 

natural,  constitution  of,  35. 
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Fats,  some,   behaviour  of,  with   glacial 

acetic  acid,  1078. 
vegetable,  occurrence  of  the  higher 

fatty  acids  in  the  free  state  in,  96. 
Fatty    acid,    formation    of   neutral    fat 

from,  in  the  animal  system,  852. 

acids,  amido-,  general  reaction  for, 

994. 

amount  of,  in  butter,  1219. 

constitution  of,  1125. 

normal,  specific  volumes  and 

rate  of  expansion  of,  1278. 

alcohols,    higher,    method  for  the 

determination  of  the  molecular  weight 
and  atomicity  of,  1433. 

Feeding-stuffs,  amount  of  fat  and  albu- 
minoids in  631. 

analyses  of,  630. 

Fehling's  solution,  action  of    light  on, 

1238. 
influence  of  the   quantity  of 

the   constituents   of,   on   the  rate  of 

separation  of  cuprous  oxide,  by  invert 

sugar,  574. 
rate    of    reduction    of,    by 

sugars,  1112. 
Felspar,  716. 

fi-om  Pantelleria,  1104. 

Fermentation,     alcoholic,    influence    of 

salicylic  acid  on,  764. 
butyric,    excited    by    garden- soil, 

1063. 
experiments  with  gluten  instead  of 

diastase  in  the  mash,  789. 

schizomycetic,  1062. 

Ferments,  diastatic,  formation  of,  in  the 

cells  of  the  higher  plants,  1402. 
reduction  of  nitrates  by,  350. 

starch-transforming,  formation  of, 

in  the  cells  of  highly  organised  plants, 
917. 

development  cf ,  in  the 

cells  of  the  higher  plants,  1063. 

Ferric  chloride,  use  of,  in  sugar  fac- 
tories, 939. 

ethylate,  573. 

hydroxide,  colloidal,  573. 

colloidal  derivatives  of,  966. 

oxide,  alumina,   and  titanic  oxide, 

separation  of,  640. 

.  salts,      behaviour      of,      as 

mordants,  796. 

Ferrocyanides,  preparation  of,  from  tri- 
methylamine,  1276. 

Ferrous  chloride,  vapour-density  of,  965. 

and   aluminium    sulphate,   native, 

from  Mexico,  24. 

Fibrin,  formation  of,  912. 

Filter  yielding  physiologically  pure 
water,  1440. 

Filtering  funnel,  hot,  a  new  form  of, 
364. 


Fish,  guanine  in,  623. 

oils,  certain,  iodine  in,  505. 

Flames,  electric  properties  of,  651, 1238. 
Flavaniline,  1450. 
Flax,  bleaching,  793. 
Flour,  alteration  of,  532. 

alteration  of,  by  age,  236. 

analysis  of,  374,  1080. 

detection  of  ergot  in,  376. 

estimation  of  gluten  in,  122. 

obtained   by   various    methods    of 

grinding,  quality  of,  1447. 
Flower  petals,  absorption  of  water  by, 

1403. 
Flowers,  constituents  of,  862. 

withering  of,  918. 

Fluellite,  266. 

Fluobeiizene,  426. 

Fluobenzoic  acids,  transformation  of,  in 

the  animal  organism,  440. 
Fluohippuric  acids,  446. 
Fluoresceins  from  male'ic  acid,  1340. 
Fluorene,  para-aniido-,  329. 

paramido-  and  paranitro-,  754. 

Fluorides,  heat  of  formation  of,  545. 
Fluorine  compounds,  natural,  265. 

of  copper,  1264. 

thermochemical      researches 

on,  1245. 
Fluorspar,  corrosion  faces  of,  403. 

a  peculiar  kernel  structure  in,  403. 

Fluosilicates,  alkaline,  thermochemistry 

of,  884. 

investigation  of,  1246. 

Fhiotoluene,  426. 

Fodder,  cattle,  basic  phosphate  of  lime 

as  an  addition  to,  194. 

valuation  of,  100. 

woody  fibre  and  white  mustard  as, 

864. 

plant,  new,  100. 

Folia  uvce   ursi,  behaviour  of,   in    the 

animal  organism,  915. 
Food,  estimation  of  starch  and  glucose 

in,  930. 

preserved,  presence  of  tin  in,  800. 

use  of  boric  acid   for  preserving, 

782. 
Forces,  relation  between  chemical  meta- 
morphosis   and     transformation     of, 

during    the    germination    of     seeds, 

1207. 
Forests   as    a    protection   against  hail- 
storms, 632. 
Formaldehyde,  293. 

derivatives  of,  988. 

Formanhydroisodiamidotoluene  and  its 

brominated  derivative,  1143. 
Formins,  897. 

Four-year  rotation  experiments,  635. 
Fovaite  from  the  Serra  de  Monchique, 

analysis  of,  970. 
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Fractionating  apparatus,  a  new,  36k 
Fraiiklinito     ores     from    Kew    Jereoy, 

analysis  of,  27. 
Freezing    of    Bolrents,    general    law    of, 

254,  952. 

j)oint  of  alkaline  solutions,  251. 

of  sohttious   of   salts  of  the 

alkali-metals,  7l>l. 

of  bivalent  metals,  808. 

Freiberg  gneiss,  821). 

Fresh-water   animals,  influence   of   the 

salts  of  sea- water  on,  and  the  causes 

of  the  fleiith  of  fresh-wiiter  animals 

in  sea-water,  and  marine  animals  in 

fresh  water,  G2(>. 
Friction,  influence  of  galvanic  polarisa- 
tion on,  139. 
anil  galvanic  conduction,  relations 

between  coefiicients  of,  139. 
Frog,  common,  chemical  composition  of 

the  egg  and  its  envelopes  in,  198. 
Frogs,  exhalation  of  carbonic  acid    bv, 

91. 
Frost,  irrigation  as  preventive  of  injury 

from,  357. 
Fruit,  stone,  ratio  of  flesh  to  stone  in, 

477. 
Fruits,  constituents  of,  862. 
Fuel,     consumption     of,    for     heating 

boilers,  780. 

mineral,  composition  of,  521. 

Fulminates,    conversion     of,    into     hy- 

droxylamine,  277. 
Fumaric  and  maleic  acids,  isomerism  of, 

1301. 
Fumarimide,  mono-  and  dichloro-,  293. 
Fungi,  edible,  poisonous   properties  of, 

204. 
——  respiration   and   transpiration    of, 

628. 
Funnel  for  protecting  liquids  from  dust, 

during  evaporation  on  the  water-bath, 

552. 
Furfuraldehydc   and  its   occurrence  in 

pyroligneous  acid,  130 1. 

constitution  of,  130t. 

derivatives,  585. 

group,  action  of  hydroxylamine  on 

compounds  of,  585. 
Furfuraldoxime  and  its  hydrochloride, 

685. 
Furfurbutylene,  action  of  nitrous  acid 

on,  1129. 
Glide,  1129. 


G. 


■17. 


Gadolinite  from  Ytterbv, 
Gahnite,  268. 

Galactose,   action  of   cupric    hydroxide 
on,  nil. 


GaliiHMue  and  its  salts,  341. 

Unllic  acid,  acetylisation  of,  1178. 

test  for,  119. 

Oallisin,  conversion  of,  into  grape-sugar, 
982. 

the  unfermentable  part  of  commer- 
cial glucose,  and  its  derivatives,  981. 

Gallium,  sepamtion  of,  17,  158. 

■ from  boric  acid,  822. 

Galvanic  batteries  for  the  electric  light, 
1240. 

conduction,  relations  between  co- 

cfllcients  of  friction  and,  139. 

couples,   a  probable  cause  of  the 

difference  between  the  observed  elec- 
tromotive force  of,  and  that  calculated 
from  thermochemical  data,  802. 

polarisation,  influence  of,  on  fric- 
tion, 139. 

temperature  coefllcient,  140. 

Galvanometer,  mercury-,  8H1,  949. 

Gannister  from  Sheflicld,  analyses  of, 
618. 

Ganomalite,  and  analysis  of,  972. 

Garnet,  artificial  production  of,  565. 

decomposition-products  of,  565. 

white,    from   NVakefield,    Canada, 

828. 

Gas-batteries  and  the  silent  discharge, 
compounds  obtained  by  means  of, 
1242. 

Gas-cTigines,  illuminating  gas  and,  508. 

Gas-liquor,  examination  of,  928. 

jmrificatiun  of,  1221. 

and  gas  purification  residues, 

working  up,  1221. 

Gus-making,  use  of  limed  coal  in, 
223. 

Gas-volumes,  measured,  apparatus  for 
the  reduction  of,  to  normal  condition, 
775. 

Giiseous  explosive  mixtures,  709. 

mixtures,  explosive,  combustion  of, 

549. 

Oases,  apparatus  for  the  rapid  annlvsis 
of,  213,  214. 

behaviour     of     vegetable    tissues, 

starch,  and  charcoal  towards,  1250. 

compressibility  of,  145. 

compressibility  and  liquefaction  of, 

5. 

contained     in     vegetable    tissues, 

nature  of,  670. 

diffusion     of,    through    a    jiorous 

H<-ptum,  1251. 
dissolved    in   watery   li(|uid6,   esti- 
mation of  the  quantities  of,  364. 

elementary,  expansion  of,  8S9. 

variations     in     the     spiH-ifir 

heats  of,  at  high  temjieratures,  8(»k 
inflamuuible,  in  the  animal  organ- 
ism, 1395. 
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Gases,  influence  of  the  chemical  nature 
and  pressure  of,  on  the  generation  of 
electricity  by  an  induction  machine, 
701. 

occluded  by  coke,  377. 

of  the  alimentary  canal  of  herbi- 

vora,  852. 
solids  and  liquids  and,  a  new  rela- 
tion between,  256. 
Gearksutite,  265. 

from  Colorado,  22. 

Gedrite,   occurrence  of,    as  an  essential 

constituent  of  certain  rocks,  274. 
Gehlenite,  artificial  production  of,  564!. 
Geierite  from  Breitenbrunn,  1100. 
Gelatin,  619. 

peptone,  34-i. 

valuation  of,  647. 

Genista  pilosa,  analysis  of,  and  of  its 

ash,  207. 
Germs,  existence  of,  in  the  air  at  great 

heights,  225. 
Geyser  waters  and  deposits,  analyses  of, 

30. 
Gibbsite  from  Brazil,  23. 
Glacialin,  378. 
Glacialin-salt,  378. 
Glanders,  bacilli  of,  914. 
Glass,  alkaline  reaction  of,  as  a  source  of 

error  in  analysis,  775. 
'  arsenic  in,  220. 

solid,  electrolysis  of,  1241. 

Glaucophane   schists  of   the   island   of 

Groix,  412. 
Globulin,  from  proteid  matters  by  the 

action  of  pancreatic  ferment,  1056. 
Gluconic  acid,  730. 

— — conTersion    of,   into    normal 

caprolactone,  993. 

acids     from     different     sources, 

and   their  calcium  and  barium  salts, 
423. 
Glucoprotein  hydroxide,  90. 
Glucosamine  hydrochloride,  724. 
Glucose,  birotation  of,  1112. 

commercial,   gallisin,    the    unfer- 

mentable  part  of,  981. 

estimation-  of,  370. 

estimation  of,  in  food,  930. 

in  urine,  alkaline  bismuth  solution 

as  a  test  for,  1433. 
Glucoses,  action  of  sodium-amalgam  on, 

574. 
Glucoside  from  Boldoa  fragrans,  845. 

group,   synthetical  researches  on, 

439. 
Glucovanillin,  1343. 
Glutamic  acid,   and  its  rotary  power, 

1308. 
Glutamine,  detection   of,  in   yegetable 

juices  and  extracts,  373. 
Gluten,  estimation  of,  in  flour,  122. 


lt3 


its 


Gluten,  fermentation  experiments  with, 
instead    of    diastase    in    the     mash, 
789. 
Glyceric  acid,  optically  active,  296. 
Glycerol,  action  of  arsenious  anhydride 
on,  896. 

electrolysis    of,  with  electrodes  of 

carbon  and  platinum,  170. 

estimation  of,  in  aqueous  solution 

by  means  of  its  refractive  power,  877. 

fermentation  of,  with  the  bacteria 

from  ammonium  tartrate,  170. 

mesitylene-,  57. 

purification  of,  938. 

test  for,  118. 

trioleate  and  triricinoleate,  action 

of  suljjhuric  acid  on,  238. 

volatility  of,  at  100^  1434. 

Glycerol-borin,  279. 
Glycerolphosphoric  acid,  occurrence  of, 

in  urioe,  1058. 
Glyceryl  phosphate,  normal,  282. 

sulphate    hydroxyoleate,    and 

salts,  238. 

ti'ihydroxyoleate      and 

salts,  239. 
Glycerythrol,  766. 
Glycidic  acid,  homologues  of,  1301. 
Glvcocine,   new   method   of  preparing, 

583. 
Glycogen  in  plants,  354. 

new   method    for    preparing   and 

estimating,  1287. 
Glycol,    action   of  ammonium  chloride 
on,  at  high  temperatures,  12S4. 

an  aromatic,  from  /3-naphthol,  and 

its  derivatives,  180. 

carbonate,  419. 

Glycollic    acid,    boiling    points   of  tho 
ethereal  salts  of,  897. 

•  disodium  salt  of,  548. 

preparation  of,  and   its  cal- 
cium salt,  583. 

preparation  of,  from  glycerol, 

295. 

transformation     of    glyoxal 

into,  898. 

oxides,  distinct  types  of,  730. 

Glycollide,    preparation    and    heat    of 

hydration  of,  547. 
Glyoxal     derivatives,    preparation    of, 
from  trichlorlaetic  acid,  1298. 

transformation    of,    into  glycollic 

acid,  898. 
Glyoxalines,  oxidation  of,  by  means  of 

hydroxyl,  986. 
Glyoxalisoamyline  and  its   derivatives, 

985. 
Gneiss,  Freibei^,  829. 
Gold    chlorides,     compounds    of,    with 

phosphorus  chlorides,  968. 
coiorimetric  estimation  of,  17, 115. 
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GK)1J,  extraction  of,  from  ores  by  uieuns 
of  sodium  tliiosiilpliiito,  1U81. 

new  reactions  of,  115. 

toughening,  in  the  melting  cru- 
cible, 1  W5. 

Golii-coloured  surface  on  brass,  pro- 
duction of,  I'iiii. 

Grain,  diiinical  clianges  induced  by  the 
sproutni,'  of,  2lH». 

report  on  experiments  on  manur- 
ing, 1213. 

Granite  district  of  the  Black  Forest, 
1273. 

Grape-sugar, preparation  of,  from  starch, 
721. 

testing,  778. 

Grapes,  from  infected  Tines,  analyses  of, 
1406. 

Grass,  China,  preparation  and  dveing  of, 
797. 

Green  surface  on  brass,  production  of, 
128. 

Growth  of  plants,  effect  of  artificial  in- 
fluences on  the,  624. 

Guanine,  brouio-,  467. 

in  tish,  623. 

Guano,  coexistence  of  ammonium  car- 
bonate and  potassium  sulphate  in, 
359. 

from  Atcs  Island,  examination  of, 

489. 

of  Cape  Vert,  analysis  of,  359. 

recently   discovered    in   Australia, 

107. 

Gun-cotton,  compressed,  experiments 
with,  918. 

Gunpowder,  flashing  test  for,  927. 

Gypsum  for  niannrc,  637. 

formation  of,  406. 


H. 

Hirmatin,  use  of,  in  alkalimetry,  638. 

li&'tiiatite  from  the  liargita-Gebirge, 
405. 

Iltcmatoxylin,  derivatiresof,  1043. 

Haniochromogen,  196. 

lia-inoglobin,  compound  of,  with  car- 
bonic oxide,  313. 

poisons  and  drugs  which   act  on, 

especially  those  which  convert  it  into 
nieta-ha-iiioglobin,  76-1. 

Hageniannite,  265. 

liaiixtorniB,  forests  as  a  protection 
against,  632. 

Halogens,  density  of,  at  high  tempera- 
ture*, 80-1. 

in  the  side-chains  of  aromatic  com- 
pounds, a  simple  method  of  estimat- 
ing, 1422. 


Haloid  salt?,  compounds  of,  with  oxy- 
salts  of  the  same  metal,  1261. 

melting  jioiuts  of,  in  relation 

to  the  contraction  occurring  during 
their  formation  from  their  elements, 
709. 

solubilities  of,  960. 

thenuochenustry  of,  656. 

Hay,  changes  which  take  place  in  the 
conversion  of,  into  silage,  772. 

Hay,  lu'ited,  composition  of,  864. 

Haydinitc,  1271. 

Heat,  action  .of,  on  the  animal  system, 
1393. 

displacement  of  clilorino  by  bro- 
mine, and  reactions  accompanied  by 
the  absorption  of,  955. 

influence  of,  on  plants,  1206. 

liberated    by    tlie    compression    of 

solid  bodies,  949. 

of    combination    of     carbon    and 

oxygen,  141. 

of  dissolution  of  alkalis   and  alkii- 

line  earths,  250. 

and  hydration  of  the  alkaline 

earths  and  the  alkalis,  250. 

of  sodium  alcoholatcs,  142. 

of  formation  of  alcoholates,  546. 

of  antimony  chloride  and  oxy- 

chlorides,  707. 

of  fluorides,  545. 

of  lead  oxychloridcs  and  oxy- 

bromides,  381. 

of  the  oxides  of  tlie  alkali- 
metals,  1247. 

of  mercuric  acetate  and  oxa- 
late, 706. 

• of    mercuric    oxybromides, 

7o7. 

■ of  sodium  alcoholates,  142. 

of  sodium  (luori  les,  5-lti. 

of  the  oxyi'liloridcs  of  carbon, 

phosphorus  and  sulphur,  250. 

of  hydration  of  salts,  803. 

radiation  from  the  earth,  486. 

Heather  (Erica  vulyaris),  and  its  ash, 

analysis  of,  207. 

Heats  of  combustion  and  formation  of 
carbon  bisulphide  and  carbonyl  sul- 
phide, 249. 

of     ketones    and     carbonic 

etheis,  547. 

Helianthin,  1149. 

Helichrysin,  847. 

Hcmialbumose,  8^19,  1388. 

in  urine,  854. 

HemipepUjne,  849. 

Hemlock-red,  and  its  derivatives,  1025. 
Hemp  tissues,  bleaching,  793. 
Hei)tic  acid,  41. 
Hcrdcrite,  827,  1102. 
Herring  ofl'al  as  manure,  806. 
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Heteroalbumose,  1389. 
Heulandite,  action  of  heat  on,  828. 
Hexadecylene,  preparation  of,  571. 
Hexadecylidene,  1108. 
Hexametliylenamine,  287,  988. 
Hexametliylparaleucaniline,    new    syn- 
thesis of,  749. 
Hexamethylquercetin,  and  its  diacetyl- 

derivative,  847. 
Hexethylquercetin,  846. 
Hexhydroantliracenecarboxylic        acid, 

330. 
Hexylamylquinoline,  1376. 
Hexylene-derivatives,  33. 
High  farming,  effect  of,  on  the  amount 

of  nutritious  matter  in  straw,  772. 
Hipparaffin,  838. 
Hijjpuric  acid,  source  of,  in  the  urine, 

1057. 

•  synthesis  of,  1347. 

ethers,  synthesis  of,  1347. 

Homologous  compounds,  specific  volume 

of,  11. 
Homoquinine,  and  its  salts,  1384. 
Homo-umbelliferone,  1346. 
Hop    extract,    process    for    preparing, 

800. 
mildew,  nature  of,  and  means  of 

counteracting  it,  629. 
Hops,  behaviour  of  tannin  in,  towards 

the  albuminoids  in  malt,  527. 

manuring  of,  1422. 

sulphured,  testing,  1439. 

the  bitter  jirinciple  of,  1366. 

Hornblende-diabase    from     Graveneck, 

275. 
Horse,    digestive     fluid    and    digestive 

power  01,  92. 

digestive  powers  of,  472. 

Horse-chestnuts  as  cattle-food,  1411. 
Horses,  feeding,  with   earth-nut    meal, 

100. 

maize  as  food  for,  355. 

Hiibnerite,  from  Colorado,  827. 

from  the  Pyrenees,  406. 

• Nevada,    optical     properties    of, 

407. 
Human  excreta,  utilisation  of,  1418. 
Humites,  green,  from   Monte   Somma, 

272. 
Hydrazine   compounds  of   phenol   and 

aniso'il,  440. 
Hydrazinecinnamic  acid,  441. 
Hydrazinehydrocinnamic        anhydride, 

441. 
Hydrazine-quinizine  derivatives,  action 

of  ethyl  acetoacetate  on,  1153. 
Hydrazines  of  cinnamic  acid,  440. 

of  pyroracemic  acid,  52. 

Hydrazobenzene,      action      of      bibasic 

organic  acids  on,  1015. 
^^—  derivatives  of,  1015. 


Hydrazo-compounds,  molecular  changes 

of,  902. 
Hydrazo-orthophenoxyacetic  acid,  and 

its  salts,  1171. 
Hydrazopheneto'il,  1147. 
Hydrindonaphthene,  derivatives  of,  752. 
Hydrindonaphthenemono-    and    di-car- 

boxylic  acid,  753. 
Hydriodic  acid,  use  of  liquid  paraffin  in 

the  preparation  of,  1073. 
Hydroacridylbenzoic  acid,  1183. 
Hydrobenzoin  bibenzoate,  1164. 
Hydroberberine  and  its  derivatives,  339, 

340. 
Hydrobromic  acid,  nitro-,  action  of,  on 

organic  compounds,  1315. 

preparation  of,  1091. 

use  of  liquid  paraffin  in  the 

preparation  of,  1073. 
Hydrobutylacridine,  1183. 
Hydrocarbons,  aromatic,  coefficients  of 

expansion    and     specific    volume    of 

additive  compounds  of,  1252. 

oxidation  of  substitution- 
products  of,  456,  457. 

oxidation  of  substitution-pro- 
ducts of,  experiments  vrith  naphtha- 
lene-derivatives, 319. 

conversion   of,   into   aldehydes  by 

the  action  of  chromyl  dichloride, 
312. 

from    American     petroleum    and 

their  derivatives,  1106. 

liquid,  from  compressed  petroleum 

gas,  879. 

of  the  acetylene  series,  action  of, 

on  mercuric  oxide  and  its  salts,  719. 

presence    of     hydrogen    peroxide 

and  ammonium  nitrite,  and  absence 
of  ozone  in  the  products  of  the  com- 
bustion of,  in  air,  818. 

process  for  preparing,  788. 

saturated  and  unsaturated,  specific 

volume  of,  8. 

Hydrocarbostyril,  amido-,  441. 

Hydrocellulose,  action  of  phenylhydra- 
zine  on,  897. 

Hydrochloric  acid,  production  of,  226, 
1442. 

purification  of,  259. 

temperature  of  solidification 

of,  816. 

Hydrocinnamic  acid,  dinitroparamido-, 
1350. 

Hydrocinnamide,  1344. 

Hydrocoliidine,  platinochloride  of,  89. 

Hydrocyanic  acid,  detection  of,  371. 

detection    of,    in    chemico- 

judicial  investigations,  222. 

from  animals,  348. 

Hvdroethylquinoline,  ethoxy-derivativcs 
"of,  1049,  1050. 
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Hvdrofluoric  acid  and  other  ncids,  reci- 
procal displuccint'iits  of,  703. 

tlicrmocliemical  study  of,  544. 

Hydrogen,  compressibility  of,  1-tfi. 
direct  union  of  nitrogen  with,  152. 

liquefaction  of,  88H,  889. 

peroxide     as     beer     preservative, 

1447. 
— — commercial  estimation  of  tlie 

oxygen  value  of,  1082. 

in  nu'clicine,  1082. 

test  for,  1073. 

phosphide,  gaseous,    reactions   of, 

155. 
— ^— liquid,    action    of    light    on, 

1237. 
potassivini  fluoride  in  solution,  704. 

tnrtiirate,    solubility    of,    in 

dilute  acids,  812. 

presence  of  hydrogen  peroxide  and 

ammonium  nitrite,  and  absence  of 
ozone  in  the  products  of  the  com- 
bustion of,  in  air,  818. 

sulphide,  formation  of  niethylene- 

blue  as  a  reaction  for,  109. 

— — purification  of,  215,  638. 

by  means  of  hydro- 
chloric acid,  776. 

■  recovery  of,  from  alkali  waste, 

1442. 

— value  of  Lenz's  method  for 

the  purification  of,  U38. 

Hydrometer  for  dcnum.xt rating  altera- 
tions in  weight  in  chemical  changes, 
12.^3. 

Hydrniiiethylquinaldines,  184. 

Hydronicotine,  4fi4. 

Hydroparacoumaric  acid,  and  its  deriva- 
'tives,  1349. 

■  dinitro-,  and  its  salts,  1350. 

Hydrophobia,  914. 
Hydropthalaconecarboiylic  acid,  and  its 

ethyl  salt,  1177. 
Hvdroquinoline,   ethoxv-derivatives   of, 

'1019. 
Hydrotriethyldaphnetic  acid,  1043. 
Hydroxyacids,    action    of    hydrobromic 

acid  on  the  ethereal  wilts  of,  897. 
Hydroxyallyldianiines,  578. 
Hydroxyallylriietliylainine,  ddor-,  578. 
Hydroxyailylfctrethyldiamine,    and    it« 

derivatives,  578. 
Hvdroxvbenzoic  acids,  ethylene  ethers 

of,  433. 
meta-   and    para-,   action   of 

phosphorus  oxychloridc  on  the  sodium 

salts  of.  325. 
Hydroxybenzyl  cvanide,  para-,  1175. 
Hydroxybromotoluquinone,  175. 
y-Hy<iroxycarbo8tyril,  nitroso-,  prepara- 
tion of,  78. 
Hjdroxycinclionic  acid,  84. 


Hydroxycitronic  acid,  030. 

liydroxycuniidine,  and  the  action  of 
acetic  anhydride  on,  1147. 

Hydroxydehydracetic  acid,  1121. 

Hydroxy  dicldoropyridine,  13(19. 

llydroxydihydrocarbosfyril,  1338. 

Hydroxydiniethylpurin,  007. 

Uydroxydiphcnylene  ketone  and  its  de- 
rivatives, 325. 

Hvdroxvieobutyramidinehvdrochlorido, 
'l202.' 

Hydroxvisobutyrimido-cther  hydrochlo- 
"ride,  1202. 

Hydroxy lamine  derivatives,  organic,  51. 

structure  of,  1324. 

salts,  action  of,  on  plants,  1210. 

Hydroxyn^aleic  acid,  003. 

Hytlroxy-/i-uu'tliylcoumariIic      acid, 
brom-,  1332. 

Hvdroxy-|3-methvlcoumarone,  brom-, 
*1332. 

Hydroxy  met  hvlpurin,  907. 

— ^  dichlor-,"OOG. 

Hydroxyniethylpyridine,  and  its  deriva- 
"tives,*1196." 

y-Hydroxy-a-methylquinoline  and  its 
salts,  334. 

a-Hydroxy--y-methylquinoline  and  its 
tetrahydride  and  nitroso-derivative, 
1052. 

Hydroxymethylquinolines,  757,  1100. 

Hydroxynaplitha(juiiione,  j)lienylliydra- 
zinc-(lcrivatives  of,  1350. 

Hydroxy na]ilithaquinoiu'hydrazine  and 
its  derivatives,  13(50. 

Hydroxynaiiht  liat|uinoniiiiide,  1037. 

Hydroxyolcic  acid  and  its  salts,  239. 

Hydroxyortho-  and  para-toiuquinolines, 
'llOO. 

Hydroxyphenylacetic  acids,  1175. 

Hydroxyphenylglyciiies  and  their  deri- 
vatives, 114-1. 

a-  and  /i-Hydroxyphthalic  acid,  1177. 

y-Hydroxypicolinic  acid,  and  monochlo- 
ro-,  HM). 

Hydnixypropylbenzoic  acid,  amido-,  ac- 
tion of  acetic  anhydride  on,  302. 

action   of   nitrous    acid 

and    of    etliyl      chloroformate      on, 
1022. 

— — and  a<'etamido-,  317. 

nitro-,    and    its    derivatives, 

316. 

Hvdroxypropylcarboivlphenviurethane, 
"1023." 

Hydroxy propylhydroiybenzoic  acid, 
*1022." 

^■Hydroxypyridine,  1050.  1360. 

Hydroxypyridino  and  its  dibromo-de- 
rivative,  1 105. 

from  })yridinesulphonic  acid,  de- 
rivatives of,  137U. 
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Hydroxypyridinecarboxjlie  acid,  prepa- 
ration of,  from  hydroxyquinoliuic 
acid,  945. 

Hydro  xypyridinemoiiocarboxylic  acid 
and  its  salts,  1195. 

y-Hydroxyquinaldine,  synthesis  of, 
1198. 

Hydroxyquinaldines  and  their  deriva- 
tives, 137-4. 

Hydroxyquinoline,  from  paraquinoline- 
siilphonic  acid,  758. 

from  xanthoquinic  acid,  86. 

methyl  hydride,  physiological  pro- 
perties of,  474. 

Hydroxyquinoliues,  preparation  of,  945. 

Hydroxyquinoliuic  acid,  1195. 

and  some  of  its  salts,  85. 

Hydroxyquinone,  dinitro-,  preparation 
of,  58. 

Hydroxy terebic  acid,  salts  of,  459. 

Hydroxyvaleric  acid,  normal,  and  its 
salts,  1122. 

Hydroxy-xylic  acid,  1347. 

Hyoscine,  761. 

Hypersthene-andesite,  29,  568. 

Hypojihosphites,  elimination  of,  by  the 
urine,  1058. 

Hypophosphomolybdates,  560. 

Hypophosphotungstates,  560. 


I. 


Ice,  electrical  conductivity  of,  1241. 

physical  properties  of,  889. 

Idocrase,  composition  of,  828. 

from  Ala  and    Mouzoni,  analyses 

of,  408. 
Idunium,  a  new  element,  1265. 
Ilex  paraguayensis,  analysis  of,  479. 
Ilicic  alcohol,  1366. 
llmenite,    conversion    of     rutile     into, 

1104. 
Imabenzil,  313. 
Imido-ethers,  action  of  hydroxylamine 

on,  739. 
action    of    phenylhydrazine 

on,  743,  1323. 
from  acetone  cyanhydrin  and 

allyl  cyanide,  1292. 
Incandescent        lamps,        electrometric 

measurement     of     energy      radiated 

from,  881. 

radiation  and  energy  of,  249. 

Indazole,  441. 

Indian  wheat,  355. 

Indican,     spectroscopic     detection     of, 

198. 
Indicator,  a  new,  1215. 
showing  the  neutral  point  in  alka- 
limetry and  acidimetry,  363. 


Indicators,  litmus,  rosolic  acid,  methyl- 
orange,    phenacetolin,    and     phenol- 

phthalein,  as,  691,  869. 
Indigo,    artificial,    production    of,    from 

the   orthamido-derivatives    of    aceto- 

phenone  and  phenylacetylene,  237. 

assaying,  1438. 

brom-  and  chlor-,  1027,  1028. 

decolorising  action   of  ferric  salts 

on,  457. 

fixing,  on  cotton,  136. 

formation     of,    from    orthamido 

acetophenone,  1026. 

tetrachlor-,  1028. 

valuation  of,  507. 

Indigo -forming  substances  in  the  urine 

knowledge  of,  1058. 
Indigo-group,  compounds  of  the,  73. 
Indigo-vats,  application  of   electrolysis 

in  preparing,  942,  1448. 
Indigo-white,   conversion  of,  into  indi- 

gotin,  1449. 
ludileucin  and  its  derivatives,  1029. 
Indirubin,  76. 

and  its  derivatives,  1028. 

extraction  of,  from  urine,  1059. 

Indoanils,  593. 

Indogen,  78. 

ludogenide    of     benzaldehyde    and    of 

paranitrobenzaldehyde,  75. 
/3-lndogenide  of  etliylpseudoisatin,  76.  • 
Indogenide  of  pyroracemic  acid,  76. 
Indogenides,  78. 
Indogitin,    extraction    of,   from    urine, 

1059. 
Indole,  1030. 

derivatives,  synthesis  of,  1180. 

preparation  of,  and  transformation 

of  scatole  into,  458. 
Indophenol-like  dyes  and  indophenols, 

593. 
Indophenols,  743. 

indophenol-like  dyes  and,  593. 

Indoxyl,  action  of  aldehydes  and  keto- 

nic  acids  on,  75. 
action  of  isatin  and  ethylpseudo- 

isatin  on,  76. 

nitrosamine  of,  74. 

and  indoxyl- compounds,  action  of 

nitrous  acid  on,  74. 
Induction  spark,  action  of,  on  benzene, 

toluene,  and  aniline,  1243. 
Induliues,  preparation  of,  743. 
Ingelstromite    from    Vester-Silfberg,    in 

Dalarne,  409. 
Inoculation,  Pasteur's  protective,  cattle 

plague  and,  473. 

■ protective,  cattle  plague  and,  96. 

Inorganic  acids  containing  molybdenum, 

560,  713,  715. 
containing    vanadium,    714, 

715. 
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Insulator,  bonzene  as  an,  2t4. 

Insulators,  elfct  rit-al  ro;-i.>tauce  of,  2  to. 

Intellwtual  activity,  inlluenre  of,  on  the 
elimination  of  phosphoric  acid  by  the 
urine,  1394. 

Inulin  in  tlie  artichoke,  284. 

Invcrt-sugur,  action  of  alkalis  on, 
1112. 

luvcrtin  and  its  ac-tion  on  gelatinised 
starch,  it!S3. 

loiline,  detection  of,  in  presence  of  chlo- 
rine and  bromine,  492. 

estimation  of,  in  presence  of  chlo- 
rine and  bromine  by  means  of  ferric 
sulphate,  3(5(3. 

estimation  of,  in  urine,  1423. 

extraction,  1221. 

in  cod-liver  oil  and  other  fish  oils, 

504. 

reaction  of,  with  carbon  compounds 

at  high  tempei-atures,  1311. 

and  chlorine,  separation  of,  in  the 

dry  way,  1073. 

cldorine,  and  bromine,  estimation 

of,    in     presence     of     one     another, 
694. 

Iodoform,    fate    of,    in    the    organism, 

1062. 
Iridium  for  pen-points,  4(X). 

fused,  analysis  of,  400. 

phosphide,  400. 

Irrigation  as  a  preventive  of  injury  from 

frost,  357. 

by  means  of  Danube  water,  635. 

Iron  acetate,  behaviour  of,  39. 

analyses  of,  1231. 

containing  nickel  from  Sanarka,  in 

the  Ural  mountains,  4'il. 

deiihos]>hori!*ation  of,  520. 

industry,  novelties  in,  129,  1083. 

investigations  on  the  welding  of, 

786. 

metallic,  action  of  yarious  sub- 
stances on,  518. 

reaction  to  detect  the  pre- 
sence of,  l078. 

meteorites,  peculiar  concretions  in, 

975. 

modern  processes  for  the  manu- 
facture of,  and  the  jiropcrtics  and 
methods  of  testing  tlieso  materials, 
519. 

new  process  for  producing  a  bronze- 
coloured  surface  on,  127. 

occurrence  of,  in  Mi-xico,  1101. 

ores,  estimation  of  manganese  in, 

116. 

oT.ide,  reduction  of,  with  carbonic 

oxide,  20. 

salts,  estimation  of,  by  potassium 

diroiiiate,  1078. 

so-called  burning  of,  935. 


Iron   vessels,    nickel-plated,    action    of 

organic  acids  on.  520. 
volunjctric  estimation  of,  367,  873. 

white,  decomposition  of,  bv  heat, 

1444. 

and  iron  ores,  estimation  of  phos- 
phorus in,  875. 

Isatanudobenzaniide,  455. 

Isatins,  substituted,  preparation  of,  and 
their  conversion  into  substituted  in- 
digos, 944. 

Isethionic  acid,  derivatives  of,  1126. 

Isobutaldehydo,  a  derivative  of,  analo- 
gous to  hyilrobenzoin,  37. 

preparation  of,  free  from  acetone, 

37. 

Isobutyl  nitrite,  prcjvxration  of,  by 
double  deconi|)osilion,  1110. 

Isobutylbeuzene,  amido-,  constitution  of, 
1009. 

iodo-,  1009. 

Isobutylbenzoic  acid,  and  its  sjilts,  1010. 

IsobutVlbiguanide,  and  its  compounds, 
287.' 

constitution  of,  289. 

sulphates  and  hydrochlorides  of, 

288. 

Isobutylene,  action  of  chlorine  on,  1276. 

chloro-,  127(5. 

l8obutyl-isoi)ropylethylenc  glycol,  833. 

Isobutylnaphtlialenc,  1185. 

Isobutvlorthamidotolucnes,  isomeric, 
899.' 

Isobutylorthotoluic  acid,  899. 

Isobiitylphenyl  cyanide,  lOlO. 

Isobutylphenylthiocarbimide,      1010, 
1011. 

Isobutyltolucne,  900. 

Isobutyric  luid,  chlor-,  1301. 

anhydride,  boiling  point  and  speci- 
fic gravity  of,  1129. 

Isocamphoroxime,  1190. 

Isocrotyl  ddoride,  1276. 

Isocymidine,  nitro-,  47. 

Isod'inaphtiiyl,  form  of,  from  amyl  chlor- 
ide and  naphliialcne,  1358. 

Isodiphenylene,  new  reaction  of,  1181. 

Isohydrobenzoin  bibenzoate,  1164. 

Isologous  compounds,  specific  volumes 
of,  12. 

Isoniannide,  and  its  derivatives,  1111. 

Isomerism,  infiuenco  of,  on  ethcrification, 
726. 

Isonicotinic  acid,  1194. 

Isonitroso-acids,  42. 

Isonitroso-comjKiunds,  581. 

various,   action   of   reducing 

agents  on,  1 120. 

Isopentylarbutin,  432. 

Isoplitlialaiiii<line,  and  its  salts,  1158. 

iso|ihthnliinidu-other,  and  its  hydro- 
chloride, 1157. 
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Isophthalimido-methyl  ether,  and  its  hy- 
drochloride, 1157. 

Isophlhalimido-thioethyl  ether,  and  its 
hydrochloride,  1158. 

Isophthalonitrile,  derivatives  of,  1157. 

Isopicramic  acid,  an,  and  its  derivatives, 
308. 

lso])ropylaectone,  isonitroso-,  581. 

Isopropylnitrophenylacetamide,  1353. 

Isopropylnitrophenyllactic  acid,  ,8-lac- 
tone  of,  1351. 

Isopropylnitrostyrene,  1353. 

a-Isopropylpiperidine,  1386. 

Isopropylpyridines,  1048. 

Isopropylsuccinic  acid,  and  its  salts, 
423.  ' 

identity  of,  with  pimeUc  acid 

from  camphoric  acid,  296. 

Isopropylsuccinimide,  423. 

Isosaccharic  acid  and  its  salts,  725. 

Isotributylene,  167. 


J. 


Jadeite  from  Thibet,  407. 

Jamaica  dogwood,  piscidin,  the   active 

principle  of,  332. 
"  Jaune  solide,"  1450. 
Joule's  law,  881. 
Juglone,  1365. 


E. 

Kainite  as  potato  manure,  108. 
Kairin,  1049. 

physiological  properties  of,  474. 

Xairohne,   physiological   properties   of, 

474. 
Kairolinmetacarboxyhc  acid,  1197. 
Kaolin,  occurrence  of,  in  North  Sweden, 

273. 
Kelp,  estimation  of  iodine  in,  505. 
Kelvphite,  972. 
Kephir,  1086,  1235. 
Keratin,  do  bones  contain  it  ?  1398. 
Kersantite  vein  of  the  Upper  Harz,  409. 
Kersantit«s  of  Southern  Thuringia  and 

the  Frankenwald,  1273. 
Ketones,  action  of  aldehydes  on,  445. 

heats  of  combustion  of,  547. 

phenylhydrazine,    a   reagent    for, 

1150. 
Ketonic  acids,  action  of  aldehydes  on, 

445. 

action  of  phenol  on,  55. 

Ketonic  chlorine-atoms,  replacement  of, 

by  hydrogen,  1039. 
Kola,  chemical  investigations  on,  863. 
bitter,  864. 


Krakatoa   volcanic    ashes,   analysis    of, 

974,  975. 
Krugite  as  manure  for  potatoes,  926. 
influence  of,  on  the  percentage  of 

starch  in  potatoes,  1401. 
Kynuric  acid,  and  its  salts,  750. 
synthesis  of,  751. 


L. 


Lahradorite  from  St.  Paul  Island,  solu- 
bility of,  971. 

Lactamine,  725. 

Lactarius piperatus,  constituents  of,  480. 

Lactation,  influence  of  pilocarpine  and 
atropine  on,  1396. 

Lactic  acid,  optically  active,  296. 

trichlor-,  preparation  of  gly- 

oxal  derivatives  from,  1298. 

/3-Lactone  of  metanitrophenyUactic  acid, 
1174. 

of  paranitrophenyllactic  acid,  604. 

Lactones,  744. 

/3-Lactones,  aromatic,  substituted,  603, 
1172. 

Lactose,  preparation  of,  from  milk-sugar, 
980. 

and    arabinose,    non-identity    of, 

1287. 

Lactosin,  a  new  carbohydrate,  980. 

Lamprophyry,  1273. 

Lanohne,  784. 

Lanthanum,  extraction  of,  from  cerite, 

557. 
'■  Lapidolyd,"  1087. 
Larch  fungus,  constituents  of,  353. 
Lard-cream,  536. 

Laserpitin,  and  its  derivatives,  182. 
Latent  heat  of  vaporisation   of  hquid', 

comparison    of,    in  relation    to    their 

molecular  weight,  551. 
Laubenheimer's  reaction,  1038. 
Laudanine,  616. 
Laurene,  an  isomeride  of,  173. 
Laurene,  Fittig's,  43. 
Laurus  persea,  a  sugar  from,  1285. 
Lauryl  chloride,  1125. 
Lauth's  violet,  595,  1156. 
Lavatera  arborea,  100. 
Law  of  smallest  volumes,  12. 

thermic      substitution     constants, 

883. 

thermo-chemical  moduli  or  con- 
stants of  substitution,  702. 

Lazerin,  183. 

Lazerol,  183. 

Lead  acetate,  action  of  carbonic  anhy- 
dride on,  990. 

detection    and    estimation    of,    in 

presence  of  iron,  367. 
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Lead,  dctoction  of  bismuth  in,  (540. 

elfctrolvtic  retiiiing  of,  93t. 

estimation  of,  as  K'ud  dioxide  by 

means  of  the  electric  current,  777. 

in  tin})late,  1078. 

monoxide,  vellow  anil  red,  824. 

native,  in  Itlaho,  563. 

ox_vchIoridi*s     and      oxybromidcs, 

lieats  of  fornmtion  of,  3S1. 

Lead-chamber    deposit    from    Japanese 

sulphuric  acid,  31)2. 
Leaven,   knowii  in   France  as  levain  de 

chef,  532. 
Leaves,  composition  of,  8(52. 

respiration  of,  in  the  dark,  857. 

withering  of,  918. 

Lecithin,  138S. 

synthesis  of,  280. 

Lecture  apparatus,  quantitative,  some 
convenient,  658. 

exjK'rimeut,  formation  of  acety- 
lene, 419. 

experiments,  258,  419,  552,  658. 

Leguminose  straws,  certain,  digestibility 
of,  4^2. 

Lemon-juice,  production  of  ether  by  the 
action  of  Asperyillug  glaucus  on, 
855. 

Lepidote  from  India,  estimation  of  alka- 
lis in,  27. 

Leucine  and  analogous  compounds, 
action  of  mctliyl  iodide  on,  425. 

optical  rotatory  power  of,  1115. 

Leucite,  new  case  of  metamorphism  of, 
272. 

Leueo<libromoquinonephenolimide,  594. 

Leucomalachite-green,  preparation  of, 
1019. 

"  Levain  de  chef,"  532. 

Levulinic  acid,  action  of  bromine  on, 
1297. 

Liebig  memorial  statue  at  Munich,  880. 

Light,  chemic-al  action  of,  381,  1237. 

cU'ects   of,   on   the   respiration   of 

oxygen  by,  916. 

electrochemical  energy  of,  382. 

influence  of,  on  plants,  1206. 

methods  of  studying  tlie  inQuenco 

of,    on     the     respiration    of    plants, 

1066. 

polarised,    action    of    cuprammo- 

nium  solutions  of  cellulose  on,  577. 

use  of  nitrogen  io<iide  to  deter- 
mine the  chemical  and  mechanical 
equivalent  of,  153. 

Lighting,  artificial,  influence  of,  on  the 
atmosphere  of  dwellings,  122. 

Lignose  (wood  cellulose),  manufacture 
of,  1451. 

Lime,  chloride  of,  820. 

-dialogite,  41(). 

osmose  proccM,  Dubrunfaut's,  941. 


Lime-waste  of  sugar  factories,  manurial 

value  of.  925. 
Line  spectra  of  boron  and  silicon,  21-2. 
Linseed,  proi>erties    of,   anil   behaviour 

of,  in  the  animal  system,  852. 
Liquid,   new,  of   high    specific  gravity, 

refraction  equivalent,  <tc.,  145. 
Liquids,  molecular  volume  of,  38G. 

specific  volumes  of,  147. 

comparison  of  the   latent  heat  of 

vaporisation  of,    in   relation    to  their 

molccidar  weight,  551. 
constants  of  capillarity  of,  at  their 

boiling  point,  808. 
determinations  of  the  density  of, 

by  means  ot  the  sp.  gr.  bottle,  213. 
mean    depression     coeiGcient     of, 

811. 
mixed,  of  constant  boiling  point, 

1247. 
solids  and,  and  gases,  a  new  rela- 
tion between,  250. 
sterilisation  of,  by  means  of  Papin's 

digester,  864. 

thermal  elTect  of  mixing,  1244. 

Litliia,  cliloride  of,  820. 
Lithiopliiilitc,  analyses  of,  26. 
Lithium   oxide,   heat   of   formation  of, 

1247. 
Litmus  as  an  indicator,  691,  869. 
Locust-bean,   the   shells   of,   as  a  con- 
diment, 631. 
LoUingitc    and    other    minerals     from 

Colorado,  82G. 
Low  temperatures,  production  of,  383, 

656,  1248. 
very,  production  of,  by  means 

of  methane,  1248. 
Lupine  seeds,  composition  of,  1106. 

straw,  composition  of,  1406. 

Lupines,  composition  of,  1405. 

feeding  cattle  on,  1211. 

poisonous  matter  of,  915. 

water  culture  of,  1400. 

Lupininiline,  1387. 

Lupiiiine,  and  the  action  of  acetic  chlo- 
ride and  anhydride  on,  1.'{.S7. 
Lupitius  luteiis,  the  liquid  alkaloid  from, 

1387. 
Lutein,  196. 
Luteo-  and  roseo-salts,  relation  between, 

1(193. 
Lutidine  from  coal-tar,  910. 
^-Lutidine  hexhydridc,  1047. 
Lupitz  method  of  cultivation,  105. 


M. 

Magmas,  fused,   action  of,   on    various 
minerals,  401. 
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Magnopinm  ammonium  bromide  and 
iodide,  263. 

bromide  and  iodide,  262. 

iron  sulphate,  native,  269. 

potassium    bromide    and    iodide, 

262. 

preparation  of,  1231. 

sulphite,  use  of,  in  sugar  factories, 

939. 
Terification  of  the  atomic  weight 

of,  815. 
Magnetic      intensity,      absolute,      new 

method  of  directly  measuring,  1243. 
Magnetism  of  organic  bodies,  1243. 
Maize  as  food  for  horses,  355. 
comparative  growth  of,  in  mineral 

and  organic  solutions,  1208. 
cut  for  fodder,  experiments  with, 

at  Grignon,  1883,  1070. 

for     milch     cows,      fermenting, 

355. 

function  of  sUica  in  the  growth  of, 

201,  669. 

germinated,  amoimt  of  easily  di- 
gestible albuminoids  in,  772. 

manuring  experiments  with,  635. 

the  sum  of  mean  temperatures  in 

relation  to  the  cultivation  of  corn  and, 

672. 

use  of,  in  brewing,  527. 

Maize- starch,  manufacture  of,  528. 
Malachite-green,  orthonitro-,  1315. 
Maleic  acid,  dibromo-,  1117. 

and  fumaric  acids,  isomerism  of, 

1301. 

bromide,  monobromo-,  1305. 

Maleimide,  dibromo-,  1116. 

dichloro-,  and  the  action  of  phos- 
phorus pentachloride  on,  1115,  1116. 

■ mono-  and  di-chloro-,  293. 

Malic  acid,  condensation-product  of, 
1124. 

Malonamide,  dibromo-,  1124. 

preparation  of,  728. 

Malonanilic  acid  and  some  of  its  salts, 
729. 

Malonanilide,  728. 

Malondianilide,  729. 

Malonic  acid,  action  of  aldehydes  on, 
445. 

and  its  derivatives,  728,  729, 

1123. 

and  its  ethyl  salt,  action  of 

benzaldehyde  on,  444. 

and  its  ethyl  salt,  action  of 

fatty  aldehydes  on,  422. 

Malonparatoluidic  acid,  1023. 

Malontribromanilide,  symmetrical,  1123. 

Malonyldibenzamic  acid,  906. 

Malt  and  barley,  analyses  of,  233. 

barley,  and  peas,  comparative  feed- 
ing value  of,  206.  ■         .  - 


Malt,  behaviour  of  tannin  in  hops  to- 
wards the  albuminoids  in,  527. 

combings,    utilisation    of,    in    the 

manufacture  of  pressed  yeast,  790. 

extract,  analyses  of,  529. 

by  different  waters,  1445. 

estimation  of,  1439. 

niti-ogenous  combinations  in,  790, 

1446. 

Maltose,  action  of  cupric  hydroxide  on, 
1112. 

and  its  oetacetic  derivative,  171. 

assimilation  of,  1392. 

physiological  functions  of,  345. 

Mandelamide,  65. 

Mandelic  acid,  active,  conversion  of, 
into  inactive,  318. 

Manganese  chloro-silicate,  562. 

detection  of,  in  commercial  zinc- 
dross  and  in  calamine,  640. 

detection   of,  in  presence  of  zinc, 

by  electrolysis,  368. 

estimation  of,  in  iron  ores,  116. 

extraction  of,  from  its  ores,  1233. 

iodosilicate,  563. 

minerals  from  Vester-Silfberg,  in 

Dalarne,  409. 

ores,  analyses  of,  24. 

oxides,  397. 

presence  of,   in  wines    and   other 

vegetable  and  animal  products,  879. 

use  of  air  salurated  with  bromine 

in  the  precipitation  of,  640. 
verification  of  the  atomic  weight  of, 

814. 

volumetric    estimation    of,    220, 

499. 

estimation    of,    especially    in  iron 

and  steel,  116. 

Manganese-garnet,  artificial  production 

of,  410. 
Manganese-hedinbergite,  410. 
Manganese-iron-olivine,  artificial  crystals 

of,  410. 
Manganic  acetate,  398. 

acid,  sulphur-derivatives  of,  1269. 

arsenate,  399. 

hydroxide,    action    of   aluminium 

sulphite  on,  700. 

phosphate,  399. 

sodium  pyrophosphate,  399. 

Mannite  hexylene,  derivatives  of,  33. 
Mannitol,  action  of,   on   sodium   pyro- 

borate,  279. 

dichlorliydrin,  1111. 

formation  of,  from    dextrose    and 

Isevulose,  720. 

new  derivatives  from,  36,  573. 

oxidation  of,  720. 

• preparation  of,   from   dextrose  or 

Itevulose,  574. 
——  presence  of,  in  the  Anana,  629."      ' 
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Mnnnitol,    second    anhvdride    of,    573, 

1111. 
Manure,  action   of    sulphuric   acid  as, 

775. 

disinfected,    injurious   efficts    of, 

697. 

estimation   of  total   nitrogen   in, 

639. 

farmyard,  1070. 

aCrobic     fermentation    of, 

1412. 

loss  of  nitrofjen  during  the 

femientntion  of,  1413. 

prepnnition  of.  1412. 

production  and  cost  of,  867. 

fermentation  of,  773,  1412. 

mineral,  efftvt  of,  on  maize,  pota- 
toes, and  oats.  1401. 

preparation  of,  from  furnace  slag, 

212. 

salt  and  herring  offal  as,  866. 

stable,  cause  of  the  high  tempera- 

tnres  observed  in,  924. 

cost  of  production  of,  637. 

Manures,  artificial  influence  of,  on  the 
physical  properties  of  soil,  210. 

estimation  of  ammonia  as  nitrogen 

in,  038. 

estimation  of  phosphoric  acid  in, 

217. 

for  beets,  sodium  nitrate  and  am- 
monium sulphate  as,  491. 

inferior,  49i>. 

los"*   of  nitroiicn   during    the    fer- 

mentAtion  of,  1070,  1413. 

some,  vohimc-weiizht  of,  1213. 

various     nitrogenous,    value    of, 

488. 

Manurial  experiments  at  Reims,  1419. 
Manuring  experiments,  636. 

at  Kiel,  211. 

at  Petorhof,  636. 

in  Posen  in  1882,  3G1. 

grain,  report  on  experiment*  on, 

1213. 

systematic,  634. 

theory  of,  486. 

with  sea-mud  and  jieat  compost, 

867. 

Marbles,  cipoHn,  of  primary  formations, 
manganese  in,  716. 

Marine  animals,  influence  of  fresh-water 
on,  and  intluenee  of  the  salts  of  8i>a- 
water  on  fresh-water  animals,  and  the 
causes  of  the  death  of  fresh-water 
animals  in  sea-water  and  of  marine 
animals  in  fresh- water,  620,  621. 

Markasite  from  the  .\ppcl  mine  and 
from  B!eis<-harley,  analyses  of,  969. 

Nfarshy  land,  manuring  of,  363. 

.Mii.-.<-ate  pel,  1068. 

Mashing  temperature,  789. 


Mate,  3.54. 

and  analysis  of,  479. 

Matico-camplior,  611. 

Mean  teni]')eratures,  the  sum  of,  in  rela- 
tion to  the  cultivation  of  corn  and 
maize,  672. 

Meat,  time  required  for  digestion  of, 
470. 

Meconic  acid,  action  of  hvdroxvlamine 
on.  993,  1302. 

Meionite,  artificial  ]iroduction  of,  564. 

Melanophloffite,  1101. 

Melilite,  artificial  production  of,  564. 

Melinoi'ntrisulphonic  acid  and  its  salts, 
590,  1185. 

Melissic  acid,  1281. 

Melitose  from  cotton-seed,  1286. 

Mellissyl-meliisate,  173. 

Mellite,  specific  heat  of,  1244. 

Melon- juice,  alcohol  from,  233. 

Melting  points  of  haloid  salts  in  rela- 
tion to  the  contraction  occurrinsi 
during  their  formation  from  their  ele- 
ments, 709. 

of  nitrates,  384. 

of  salts,  3. 

Menthol,  oxidation  of,  by  potassium 
permantranate,  7r>'>. 

Menthyl  chloride,  167. 

Mercaptans,  1328. 

Mercapturic  acid,  formation  of,  in  the 
organism,  and  its  detection  in  the 
urine,  1395. 

Mercuric  acetate,  heat  of  formation  of, 
706. 

cyanide  and  silver  nitrate,  reaction 

between,  in  presence  of  ammonia, 
168. 

oxalate,  heat  of  formation  of,  706. 

oxide  and  its   salts,  action  of  the 

hydrocarbons  of  the  acetylene  series 
on,  719. 

oxybromidcs,  heat  of  formation  of, 

707. 

salts,  action  of  acetylene  hydro- 
carbons on,  572. 

sulphide,  action  of  potassium  sul- 
phide on,  893,  96  J.. 

Mercury  diethyl,  oxiilation  of,  with 
]>otassium  perinani»anatc,  1135. 

dil)heiiyl,     action    of    ))otassium 

pennaniianatc  on  :   a  correction,  1135. 

dilolyl,   action   of  potassium   per- 

manEanate  on,  1135. 

fulminate,  experiments  on,  419. 

galvanometer,  9 19. 

oxychlorides,  thermochemistry  of, 

884.  ' 
spontaneous  oxidation  of,  263. 

tliermoineters,  u«e  of,  with  par- 
ticular reference  to  the  determination 
of  melting  and  boiling  points,  656.   . 
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Mercury  rapour,  pressure  of,  at  ordinary 
temperatures,  385. 

volumetric  estimation  of,  605. 

Mesitylene,  formation  of  the  benzoyl- 
derivatives  of,  1000. 

glycerol,  preparation  of,  57. 

preparation  of,  588. 

Mesotartaric  acid,  salts  of,  1124. 

Mesoxalic  acid,  salts  of,  1124.. 

Metabenzhydi'ilbenzoic  acid,  and  its 
salts,  428. 

Metabenzoyl-benzoic  acid,  and  its  re- 
duction products,  427. 

Metabenzylbenzoic  acid,  and  its  salts, 
428. 

Metabenzyl-toluene,  and  its  reduction- 
products,  427. 

dinitro-,  427. 

Metacetoxylide,  nitration  of,  1013. 

Metaethylpropylbenzene,  173. 

Metahsemoglobin,  911. 

Metaliydroxycoumarin,  1346. 

Metahydroxydiplienylamine,  and  its  de- 
rivatives, 591. 

Metaliydroxyortliomethoxycinnamic 
acid,  1165. 

Metaisobutyltoluene,  and  its  deriva- 
tives, 300. 

synthesis  of,  301. 

Metaisocymene,  and  its  monosulphonic 
acids,  preparation  of,  43. 

nitro-,  action  of  dilute  nitric  acid 

on,  46. 

/3-Metaisoeymenesulphonie  acid,  1355. 

Meta-isocymidine,  and  its  derivatives, 
46. 

Metaisocyminylcarbamide,  47. 

Metaisocyminylcarbylamine,  47. 

Metaisocyminylethylthiocarbamide,  47. 

Metaisocyminyluretliane,  47. 

Metaisopropylraethylbenzene,  43,  299. 

Metallic  elements,  spark-spectra  emitted 
by,  under  varying  conditions,  801. 

pyrophosphates,  action  of  ammo- 
nium sulphide  on,  218. 

radicle,  containing  Pt  and  Sn,  822. 

solutions,   reduction  of,  by  means 

of  gases,  &c.,  393. 

sulphides,  action  of  copper  chlo- 
rides on,  962. 

vapom's,  infra-red  radiation  spectra 

of,  1237. 

Metallurgy,  application  of  electricity  in, 
785. 

novelties  in,  514,  1084,  1230. 

Metallylthiamidobenzoic  acid,  907. 

Metals,  change  of  volume  on  melt- 
ing, 7. 

comparative  poisonous  action  of, 

on  bacteria,  351. 

density   of,   in   the   liquid   state, 

708. 


acid, 
and 


and 


and 


its 


its 


Metals,  extraction  of,  by  electricity,  541, 

934,  1229. 
from  certain  ores,  &c.,  1230. 

spectroscopic  examination  of  va- 
pours evolved  on  heating,  at  atmo- 
spheric pressure,  801. 

Metamethylcinnamic  acid,  and  its  salts, 

1163. 
Metamethylmandelic  acid,  1162. 
Metamethylmandelonitrile,  1162. 
Metaorthodimethoxycinnamic 

1166. 
Metaparatolvlenedithiocarbamide, 

its  derivatives,  50. 
Metaparatolylenethiocarbamide,  49. 
IMetaphenyl  tolyl  ketone,  429. 
Metaphenylenediamine,  trinitro-,  1004. 
Metaphenylenedithiocarbamide,  diallyl- 

derivative  of,  50. 
Metaphenylthiamidobenzoic  acid,  907. 
Meta-saccharin,  from  milk-sugar,  283. 
Metasaceharinic  acid,  salts  of,  284. 
Metasulphoparatolylazoparacresol, 

its  salts,  931. 
Metatoluene-/3-methylcoumarin,  67 
Metatoluylaldehyde,     orthonitro- 

dinitro-,  1163." 
Metatoluylaraidoacetic     acid,     and 

salts,  1163. 
Metatoluylanilidoacetic  acid,  1163. 
Metatoluylanilidoacetonitrile,     and 

amide,  1162. 
Metatoluylenediamine,    and    its     salts, 

1007. 
Metatoluylphenylketone,    and    its    re- 
duction products,  427. 

dinitro-,  428. 

Metatolyloxamides,  1142. 
Metatrifolylstibine,  1136. 
Metavoltine,  1103. 
Metaxylene  derivatives,  1313. 
dibromo-,  1313. 

glycol,  1313. 

Metaxylidine,  nitration  of,  1013. 
Metaxylideneaniline,  1162. 
Metaxylidenephenylhvdrazine,  1162. 
Metazopheaeto'il,  1147. 
Metazoxybenzanilide,  301. 
Meteoric  dust,  165. 

iron  from  Greorgia,  30. 

Pallas,  416. 

Meteorite,  Alfiauello,  and  analyses  of, 

276,  415,  976. 

Nogoya,  977. 

of  Sewrjukowo,  417. 

the  Cran bourne,  416. 

Meteorites,  Bishop ville  and  Waterville, 

976. 

classification  of,  975. 

iron,  peculiar  concretions  in,  975. 

Eowton  and  Middlesbrough,  ana- 
lyses of,  977. 
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iretethylthianiidobcnzoic  acid,  907. 
Metliane,  chloro-  and  bromo-derivatives 

of,  i-ouiparisoii  of,  718. 

dibrouiodinitro-,  277. 

cliloriue-derivatives  of,  1107. 

dichlorodinitro-,  ll(i8. 

liquid,  proporties  of,  and  its  use  aa 

a  refrieeratft",  1275. 
MftlieDyldiplu'iivlazidine,  1323. 
Metlifnyiisotoluvloiulianiine,      and     its 

bronio-derivative,  1143. 
Mctlioc-odeine,  and  its  derivatives,  614. 
iIethoiv-/9-niethyihvdrocoumaric  anliv- 

dride"  1332. 
iletlioxytoluenesulphonie  acid,  454. 
Slethjl  acetate,  action  of  acids  on,  581. 

alcohol,  decomposition  of,  by  the 

silent  discharge,  542. 

purification  of,  1279. 

chloroform,  monobromo-,  978. 

coumalinate,  1124. 

diniethyl-/3-methyliunbellatc,  1331. 

formate,  decomposition  of,  by  the 

silent  discharge,  543. 

iodide,  formation   of,   from  iodo- 
form, 896, 

isopropyl   ketone,    action    of   liy- 

droiyliiminc  on,  611. 

monochlorallyl  carbinol,  1118. 

monochlorodibromopropyl-car- 

binyl  chloride.  1118. 

nitrate,  action  of  ammonia  gas  on, 

577. 

nitrosophenolcarboxylate,  1003. 

phenylcinnamate,  and  its  bromine- 
derivative,  l:J4S. 

propyl  carbinol,  1280. 

telluride,  preparation  of,  663. 

trichloropropyl    carbinol,   and    its 

derivatives,  1118. 
Metliyl-indigo,  237. 

Methyl-orange  as  an  indicator,  691,  869. 
Methyl-violet,  6(»6. 

crystalline  bases  of,  595. 

Methylacridine,  action  of  methyl  iodide 

on,  1356. 
Methylamidoazohenzene,  and  its  acctyl- 

derivative,  1149. 
Mtthylamido-o-caproic     acid     and    its 

derivatives,  664. 
Mfthylammoniochelidonic  acid,  1196. 
Mcthylarbutin,   separation  of,  from  ar- 

butin,  432. 

synthesis  of,  439. 

Methylated  spirit,  purification  of,  1085. 
iIcthyU)enzylglyoxime,   diacetyl-deriva- 
tive  of,  52. 

-Mcthvlbromumbelliferono    dibromide, 
1331.' 
ilethylcinnolinccarboxylic  acid,  1022. 
-Metbylcoumarin,    and  its  derivatives, 
67. 
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Methylcumazonic   acid,  and  its  deriva- 
tives, 303. 
MctliyldicarbocoUidylium  dihydride,  and 

the  action  of  acids  on  it,  1046. 
Slethyldioxyquinizine,  isonitroso-,  1379. 
Metliyldiphenylaniiiiazylme,  180. 
Met hykli])lienylainincsid phone,  596. 
ilethyldiphenylcarbaniidc,  1321. 
Mcthyldiplicnylphthulide,  321. 
Methyldi])lieiiylthiocarbamide,  1320. 
Methylene  brouiiilc,  718. 

iodide,  formation  of,  from  iodoform, 

896. 

oxysulphide,  170. 

Methylene-blue,  595,  740. 

and  allied  colouring  matters, 

595,  1156. 

formation  of,  as  a  reaction  for 

hydrogen  sulpliide,  109. 

synthesis  of,  306. 

Methylene-white,  740. 

Methylenediphenyl  oxide,  324,  325. 

Methylethylaniliiie,  1005. 

Methylethylbromaniline,  1006. 

Mcthylethylglyoxime,      diacetyl-deriva- 
tive  of,  52. 

Methylethyloxyquinizine,  1380. 

Methylethylqu'iuol,  1138. 

Methylglyoxime,   diacetyl-derivative  of, 
52. 

Methvlhydroparacoumaric  acid,  dinitro-, 
1350. 

Methylhydroquinnldine,  183. 

Methylhydroxypyridine,  and  its  deriva- 
tives, 841. 

Methylhydroxytoluoquinoxiiline,  1053. 

Methylinciole,  synthesis  of,  1181. 

Methylinddlecarboiylic   acid,   synthesis 
of,  1181. 

Methylisobutylquinol,  1139. 

Methylisopropylaceloxinie,  61 1. 

Mcthylisopropylethylene  glycol,  833. 

Melhylmorphimethine,   and   its  deriva- 
tives, 61  k 

a-  and  /i-Metliylnaj)htlialene,  and  their 
derivatives,  1183,  llh4. 

Methylnonylacetoxime,  1115. 

Methyloxyqniniziiiacetic  acid,  1380. 

ilethyloxyqiiinizine,  isonitroso-,  1378. 

Methylparathymolcarhoxylic  acid,  56. 

Mctliylparuth\niotic  aldehyde,  56. 

Mct)i_\  Iphenyliicridinc-aninionium  hydr- 
oxide, constitution  of,  1357. 

Met  hy Ipheny hint  liracene,  322. 

Mcthylphenylanthranol,  322. 

Methvlphenylcarbaniide,  unsymmetrical, 
1321. 

Methylphenylethylalkine,  and   its  deri- 
vatives, loll. 

Meth^lJ)henvlhyd^^zinepvro^acemic 
acid,  53. 

Methy Ipheny loxanthranol,  322. 

5  / 
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MetliYlphenTlpropylalkine,  1011. 

MethvlphenTlthiocarbamide,  unsjm- 
metrical,  1321. 

Methvlphtiialimide,  and  its  derivatives, 
1019. 

Methylphthalopseudocumidamide,  1319. 

Methvlpiperidine,  760. 

and  some  of  its  salts,  synthesis  of, 

105-4. 

Metliylpiperjl-azone  and  tetrazone-de- 
rivatives,  468. 

Methylpropylacetio  acid,  1120. 

Methylpropylbenzene,  44. 

Metliylpropylglyoxirae,  52. 

Methylpropylqiiinol,  1138. 

Methylpseudisatin,  synthesis  of,  1181. 

Methylpseudohitidos'tyrene,  and  its  deri- 
vatives, 1046. 

Methylpnrin,  derivatives  of,  996. 

diethoxvchloro-,  996. 

trifhloro-,  996. 

Methvlquinaldines,  and  their  deriva- 
tives, 184. 

a-Methylquinoline,  and  its  derivatives, 
756. 

Methylquinolineearboxylic  acid,  1376. 

a-Methvlquinolinemonosulphonic  acids, 
1198,'  1199. 

y- Methyl  -  a  -  quinolinesulphonic  acid, 
1052! 

Methylsahcylaldehyde,  nitro-,  and  its 
derivatives,  1164. 

Methylsulphonic  chloride,  trichloro-, 
action  of  ammonia  on,  1126. 

Metliylthiophene,  586. 

Methyltriacetonine,  and  its  derivatives, 
1290. 

Methyltrichloroquinoline,  1023. 

Metliyltriphenylmethylamine,  and  its 
iodine-compound,  1033,  1034. 

Methyltropidine,  and  some  of  its  deriva- 
tives, 761. 

/S-Methvlumbelliferone,  and  its  deriva- 
tives," 66,  1331. 

dibromide  methyl  ether,  1332. 

nitro-    and    amido  derivatives    of, 

1332. 

Methyluric  acids,  1308. 

Metoxyacrylic  acid,  ]301. 

Metoxalyldibenzamic  acid,  and  diamide 
of,  906. 

Mica,  gi'een,  in  the  quartzites  of  Ouro 
Preto  (Brazil),  408. 

diorites  of  Southern  Thuringia  and 

the  Frankenwald,  1273. 

Microclase,  970. 

Micro-organisms  in  soils,  486. 

Milk,  a  physical  property  of,  941. 

American,  533. 

• blue,  and  ropy,  942. 

cow's,  composition  of   the  ash  of, 

1397. 


Milk,  cow's,  digestion  of,  and  the  sub- 
stance which  iaereases  its  digestibility, 
192. 

effect  of  exhausted  beetroot 

pulp  on,  347. 

in  Holland,  composition   of, 

1396. 

excretion,  influence  of  feeding  with 

cotton-cake  meal  on,  623. 

human,  analyses  of,  1396. 

influence  of  cotton-seedcake  on  the 

secretion  of,  669. 

influence    of    movement    on    the 

secretion  of,  1205. 

notes  on,  236. 

from  cows  of  different  breeds,  per- 
centage of  fat  in,  94. 

of  lime,  density  of,  712. 

on  the  casein  in,  762. 

physiology  of    the    formation   of, 

914. 

researches  on,  1219. 

secretion,  93. 

thickening  of,  941. 

time    required    for    digestion    of, 

470. 

volumetric  method  for  the  estima- 
tion of  fat  in,  372. 

Milk-analysis,  researches  on,  1219. 

Milk-sugar,  a  new  saccharin  from,  283. 

action  of  alkalis  on,  1112. 

action  of   cupric    hydroxide 

on,  1112. 

birotation  of,  1112. 

relation  between  the  solu- 
bility and  rotation  of,  and  rate  of 
transition  of  its  biroration  into  normal 
rotation,  36. 

MUlet,  analysis  of,  630. 

Mineral  acids,  liquid,  process  for  con- 
verting into  a  solid  form  by  the  addi- 
tion of  kieselguhr.  783. 

fuel,  composition  of,  521. 

new,   from   Barbin,  near   Nantes, 

408. 

oils,  fractional  distillation  of,  in  a 

current  of  steam,  936. 

probably  new,  from  Colorado,  826. 

water  at  Brucourt,  analysis  of,  895. 

Borhegyer,    composition    of, 

978. 

from  Aruba,  978. 

white,  a,  process  for  preparing,  136. 

Minerals,  a  new  liquid  suitable  for  the 
separation  of,  145. 

action  of  fused  magmas  on,  401. 

combustible,  analyses  of,  780. 

from  Berks  Co.,  Ta,  663. 

from  Brazil,  564. 

from  Lehigh  Co.,  661. 

isomorphous,  which  are  not  chemi- 
cally analogous,  1096. 
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Minerals,  Italian,  chemico-minoralogienl 

studies  on,  270. 

new,  from  tlie  Tyrol,  1008. 

of  the  eryolite-group  recently  found 

in  Colorado,  21. 
subsequent    alteration  of,  by   the 

action  of  water,  1273. 
Minette,   presence    of    phosphorus    in, 

412. 
Minium,  native,  in  Idaho,  563. 
Minjak-Lagam  balsam,  constituents  of, 

354. 
Mispirkel  from  Auerbach,  1100. 

from  Queropuli'a,  in  Peru,  1100. 

radiated,  from  Orawitza,  1099. 

Molasses,  production  of  .'<u;jar  froin,  by 

Stefifen's   and    Scheibler's    processes, 

1236. 
■ recovery  of  sugar  from,  by  means 

of  lime,  930. 

—  refining  of,  by  means  of  concen- 
trated acetic  acid,  790. 

separation  of  sugar  from,  1417. 

Molecular  calcium  compounds,  892. 

volume  of  liquid  substances,  386. 

volumes  of  salt  solutions,  658. 

weight  of  the  amines,  257. 

■ and  velocity   of  evaporation 

of  liquids,  relation  between,  551,  950. 

weights,  scale  of,  804. 

Molybtlates,  action  of  hydrogen  per- 
oxide on,  965. 

Molybdenum  compounds,  reduction  of, 
559. 

estimation  of,  965,  1429. 

sulphide,  reduction  of,  Of>o. 

—  sulphur  compounds  of,  160,  1267, 
1268. 

Molybdic  acid,  nitro-,  solution,  concen- 
trated, preparation  of,  638. 

Monamines,  aromatic,  action  of  perthio- 
cyanic  acid  on,  11 10. 

secondary,  action  of  phthalic  anhy- 
dride on,  i-is. 

Monethyl  oxalate,  206. 

Monobenzoylpiperylliydnizinc,  -167. 

Monomcthyluric  acid,  OOf!. 

Monophenylmalonamide,  728. 

Monostearin,  preparation  of,  280. 

Monostearyldiglycerol,  282. 

Monostearylglvccrolphosphoric  acid,  ? 
282. 

Mordants,  contributions  to  the  chemistry 
of,  794. 

Morin,  oxidation  and  reduction  of,  816. 

preparation    and     derivatives    of, 

1180. 

Morphine  and  some  of  its  derivatives, 
613. 

■         estimation  of,  in  opium,  1217. 

oxidation  of,  85. 

separation  of,  in  toxicology,  373. 


^foriihothebaTne  and  its  derivatives, 
12UI. 

Mortuiirv  vault,  antiseptic  experiments 
in,  878. 

Moss  as  cattle  litter,  105. 

Mucic  acid,  antimony  derivatives  of,  424. 

preparation  of,  from  milk- 
sugar  and  lactose,  080. 

Mucobromic  acid,  action  of  alkalis  on, 
731. 

Muscarine,  1056. 

Muscles,  influence  of  ptomaine  hydro- 
chloride on,  618. 

Must,  estimation  of  dry  substance  in, 
1432. 

influence   of   temperature   on   the 

fermenalion  of,  647. 

Mustard,  analysis  of,  878. 

white,  as"  fodder,  864. 

Myosin,  basicity  of,  1388. 

Myostroiue,  1388. 

Mvricyl  alcohol  from  Camauba  wax, 
"1281. 

Myristoxime,  1115. 

Myristyl  chloride,  1125. 


N. 

a-  and  /S-Naiihtha-y-hydroxyquinaldinc, 

synthesis  of,  1198. 
/3-Napiithuldeliyde,  1184. 
Naphthalene,  aniidobromo-,  843. 

bromonitro-,  842. 

derivatives,  80,  751,  842,  1185. 

synthesis  of,  907. 

dibromo-,    and    its    tetrabromide, 

842. 

dibromonitro-,  812. 

dihydride,  diisonitroso-,  1359. 

dinitro-,   preparation   of,  from  di- 

nitro-/:J-naphthyluniine,  1036. 

hydrides  of,"  6uH. 

nitroso-aiiiido-,  1035. 

oxidation  of  derivatives  of,  319. 

tetrabromide,  a-nitro-,  842. 

a-   and  /3-NaphthaquinaIdine  and  their 

salts,  1375. 
Naphtliaquinone,  dibromo-,  842. 
^-Naphthaquinone,  action  of  hydroxyl- 

amine  hydrodilorido  on,  735. 
nitro-,  acti(jn  of  aniline  and  tolui- 

dine  on,  103H. 

derivatives  of,  1186. 

tctrabromo-,  1186. 

/S-Naphthaquinoucanilide,  nitro-,  1038, 

1186. 
a-Naphthaquinonedimethylanilinimide 

or  «-nu)ihlhol-blue,  595. 
Na|)hthaquinonimide,  aniido-,  1037. 

bromine-derivatives      from, 

1037. 
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/^-iVaphtliaqiiinotoluides,  nitro-,  1038. 

/3-Naplithaquinotoluidines,  nitro-,  1038. 

Naphthenes,  1276. 

jS-Napbthoic  acid,  1185. 

Naphthoic  acid,  derivati-res  of,  1360. 

a-  and  fi-Naphthoie  acids,  amides  of, 
1362. 

and  their  derivatives,  81. 

Naphthoic  acids,  chloro-,  136'. 

nitro-,  and  their  salts,  1360. 

Naphthol,  y-nitro-,  752. 

nitro-,  action  of  ammonia  on  the 

ethers  of,  1036. 

oximido-,  and  diiniido-,  1037. 

a-Naphthol,  a-nitroso-,  1327. 

^-niti'oso-,  and  the  action  of  hy- 

droxylamine  hydrochloride  on,  735. 

a-  and  /3-Naphthol,  derivatives  of,  79. 

iS-Naphthol,  condensation -product  of, 
with  benzaldebyde,  1185. 

dinitro-  and  its  derivatives,  1035. 

nitroso-,    action    of    ammonia    on, 

1035. 

pentabromo-,    and   the    action    of 

bromine  on,  1185. 

/3-Naphtholazobenzene,  bromine-deriva- 
tives of,  326. 

a-Naphthol-blue,  preparation  of,  594. 

iS-Naphtlioldisulphonic  acid,  action  of 
tetrazodiplienyl  on,  1036. 

/3-Naphtholmonosulphonic  acid,  prepara- 
tion of,  238. 

Naphthols,  nitroso-,  action  of  alcoholic 
potash  on,  1035. 

orthonitroso-,  action  of  hydroxyl- 

amine  hydrochloride  on,  1359. 

/S-Naphthomethyl  chloride  and  bromide, 
1184. 

a-Naphthonitrile,  monochloro-,  1361. 

a-  and  (3-Naphthonitrile,  nitro-  80. 

/3-Naphtho-oxymethylquinizine,  1154. 

a-  and  /3-Naphthyl  phenyl  ketone,  609. 

^-Naphthylamine,  dinitro-,  1036. 

Naphtliylamine,  nitro-,  1036. 

;8-Naphtliylaminemonosulphonic  acid, 
preparation  of,  238. 

Naphthylamines,  ^-  and  y-nitro,  and 
their  derivatives,  751. 

Naphthylenes  or  naphtliines,  1276. 

/3-Naphthyl-^-imidobutyric  acid,  synthe- 
sis of,  1198. 

Nepheline  rock  from  Ziegenhals,  near 
Wohnfeld,  analysis  of,  276. 

from  the  Vogelsberg,  275. 

Nerves,  influence  of  ptomaine  hydro- 
chloride on,  618. 

Nesslerising,  coloured  tubes  for,  1072. 

Nets,  methods  used  by  fishermen  for 
"barking"  and  in  other  ways  pre- 
serving, 800. 

Neuridine,  1202. 

Neurine,  342. 


Neurine,  commercial,  1202. 

distearylglycerolphosphate  and  its 

derivatives,  282. 

physiological  action  of,  1056. 

Nickel  alkali-proof  vessels,  1071. 

atomic  weight  of,  256. 

metallurgy  of,  129. 

separation  of  cobalt  from,  498. 

Nickel-plated    iron    vessels,    action    of 

organic  acids  on,  520. 
Niekelous  chloride,  antiseptic  action  of, 

1410. 
Nitranilic  acid,  preparation  of,  58. 
Nitrates,  melting  points  of.  384. 

rapid  estimation  of,  1074. 

reduction  of,  by  ferments,  350. 

Nitre,   loss  of,  in  the   manufacture   of 

sulphuric  acid,  1222. 
Nitric  acid,  ammonium  ferrous  sulphate 
as  a  reagent  for,  493. 

detection  of,  in   presence   of 

other  acids  capable  of  interfering  with 
its  reactions,  365. 

estimation  of,  871. 

in  soils  and  subsoils  at  Eoth- 

amsted,  357. 

paratoluidine   sulphate  as    a 

test  for,  365. 
testing  for,  in  vegetable  tis- 
sues, 1074. 

volumetric  estimation  of,  366. 

and    nitrous    acids,    estimation  of, 

separately  or  together,  366. 

oxide,   product   of    the   action   of 

bromine  on,  1257. 
Nitrifying  action,   comparative,   of  cer- 
tain salts,  924,  1417. 
Nitrile  of  anhydrobenzodiamidobenzene, 

741. 
Nitriles,    action    of   hydroxvlamine    on, 
734. 

conversion  of  primary  amines  into, 

1288. 

from  aromatic  amines,  734. 

preparation  of,  1314. 

transformation  of,   in    the   organ- 
ism, 1061. 

ethereal,  limit  of  the  formation  of, 

by  double  decomposition,  1110. 
Nitrogen,  absorption  of,  by  leguminous 
plants,  1401. 

ammoniacal,  in  soils,  estimation  of, 

1423. 

apparatus,  Dumas',  1072. 

boiling  point  of,  under  atmospheric 

pressure,  817. 

combined  terrestrial,  origin  of,  104. 

compounds,  new  group  of,  725. 

copper  iodide,  154. 

critical  temperature  and  pressure 

of  ;   relation  between  its  boiling  point 
and  the  pressure,  1257. 
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Nitrogen,  cleterfion  of,  in  organic  com- 
pounds, 1072. 

elHc-trocIieniii-al  researclies  on,  381. 

elimination  of,    in    tin'    frue  state, 

from  the  animal  body,  1301. 

estimation,     examination     of     II. 

Grouven'*  method  of,  1215. 

•  estimation  of,  by  eombustion  with 

calcium  hydroxide,  1 122. 

in    nitro-,    azo-,    and    diazo- 

compounds,  361. 

in  bone-meal,  350. 

in     orj;;anic     substances,     a     new 

method  of  estimating,  3t3i. 

in  the  soils  of  experimental  fields 

at  Kothamstcd,  determinationa  of, 
and  bearing  of  the  results  on  tlu- 
question  of  the  sources  of  the  nitro- 
gen of  our  crops,  682. 

-  iotlide  and  the  action  of  sunlight 
on,  818. 

iodides,  152,  818. 

loss  of,  by  oriianie  matters  during 

putrefaction,  1214,  1417. 

during  the  fermentation  of 

farmyanl  manure,  1413,  1416. 

solidification  of,  553. 

and    hydrogen,   dii-ect    union    of, 

152. 

and  oxygen,  in  presence  of  chlo- 
rine, action  of  the  silent  discharge  on, 
710. 

Nitroeenous  matter  in  the  soil,  some  of 
the  cliauges  which  it  experiences, 
490. 

Nitrous  acid,  combined,  volumetric  esti- 
mation of,  493. 

■         new  volumetric  method  for 

the  estimation  of,  870. 

and    nitric    acids,    estimation    of, 

sepamtely  or  together,  366. 

— ^  anhydride,  liquid,  15. 

Nitrosyl  bromiilc,  1258. 

Nonane,  and  monochloro,  from  Ameri- 
can petroleum,  11L>6. 

Nonoic  acids  from  different  sources, 
295. 

Nonylene,  1107. 

Nonylic  alcohol,  1107. 

Nucin,  1365. 

Nuclein,  90. 

Nucleus,  chemistry  of  the,  97. 

Nutrition,  influence  of  potassium  bro- 
mide on,  85<J. 

Nm-Tomica,  effect  of  alcoliol  of  various 
strengths  on,  016. 

tincture  of,  946. 

yifmphtea  nlba,  constituents  and  pro- 
perties of,  108. 


Oak-bark,  two  acids  in,  1430. 

tannin,   behaviour  of  tannin 

and,  towards  various  reagents,  1355. 

"Oak-red,"  321. 

Oats,  experiments  with,  at  Grignon, 
in  18S3,  1060. 

importance  of  silicic   acid   in   tiie 

culture  of,  1211. 

influence  of  thick  and  thin  sowing 

ajid  of  the  manuring  on  the  yield  of, 
768. 

irritant  properties  of,  914. 

manuring,  with  nitrogen  and  phos- 
phates, 925. 

Oceanic  deposits,  solid  and  gaseous  con- 
stituents of,  31. 

Ochre  colours,  process  for  preparing, 
784. 

Octacetylquercetin,  847. 

and  tribrom-,  1365. 

Octadecylene  bromide,  1103. 

preparation  of,  571. 

Octadecylidene,  1108. 

Octane  from  American  petroleum,  1103. 

Octodecyl  alcohol,  1280. 

Octohydroacridine  and  its  derivatives, 
608. 

Octoic  acid,  461. 

Octylamine,  action  of  bromine  in  alka- 
line solution  on.  111  I. 

Octylene  from  diisopropylglj'col,  38. 

(Enanthaldoxime  and  its  ethyl  salt, 
581. 

Oil  of  birch,  459. 

hops   obtained   from    commercial 

lupiilin,  459. 

Oils,  drying,  acceleration  of  the  oxida- 
tion of,  532. 

lubricating,  behaviour  of,  with  gla- 
cial acetic  ai-id,  1078. 

Oletines,  higher,  preparation  of,  571. 

Oleocutic  acid,  859. 

Olive  oil,  examination  of,  931. 

Olivine  of  the  melitite-basalt  of  IIocli- 
bohl,  829. 

Opium,  estimation  of  morphine  in, 
1217. 

Optically  inactive  compouada,  decom- 
position of,  1303. 

"  Orantia,"  236. 

Oruntin,  910. 

Orcinol,  action  of  a<'etaldehyde  and  of 
ciilonil  hydrate  on,  598. 

mononitroso-,  1341. 

dyes,  1341. 

Orcylaldehyde,  1346. 

Ores  which  are  good  conductors  of  Jilec- 

tricity,  786. 
Organic  bases,  a  new  group  of,  302. 
hydrocyauidca  of,  338. 
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Organic  bodies,  magnetism  of,  1243. 
matter    in   water,    estimation    of, 

369, 
Organisms,  lower,  action  of  oxygen  on 

the  activity  of,  1399. 
Orsat's   apparatus  for  the  estimation  of 

oxygen,  improved  form  of,  695. 
Orthaeetotoluide,  nitration  of,  1012. 
Orthazoethylbenzene,  and  its  reduction, 

903. 
Orthazophennl,  trichlor-,  1015. 
Orthazotoluene,  903. 
Ortbazoxybeiizanilide,  1327. 
Ortbobenzylamidoacetophenone  and  its 

nitroso-devivatives,  1021. 
Orthoclase,    alteration   of,   into    albite, 

273. 

from  Mt.  Blanc,  analysis  of,  403. 

Ortbocresol,  amido-,  902. 

nitro-,  and  its  derivatives,  1007. 

nitroso-,  1003,  1327. 

■ amido-,  1003. 

trinitro-,  1007. 

Orthodiazocinnamic  acid,  hydrochloride 

and  nitrate  of,  441. 
Orthoethylamido-acetophenone,  1021. 
Ortboetbylpbenol,  174. 
Orthohydrazinaniso'd  and  its  derivatives, 

440. 
Orthobydrazinecinnamicanbydride,441. 
Orthobydrazobenzoic  acid,  1342. 
Ortboby  droxy  benzyleneamidobenz- 

amide,  455. 
Ortbobydroxyhydroethylquinoline, 

1049. 
Ortbobydroxymandelic  acid,  1022. 
Ortbobydroxyphenylacetic  acid  and  its 

derivatives,  1021. 
Ortboby  droxyphenylglyoxylicacid,1021. 
Orthohvdroxyquinoline  and  its  deriva- 
tives,' 1199,  1370. 
Ortbometatolidine,  903. 
Orthometboxycinnamic  acid,  derivatives 

of,  1165. 
Ortbometboxytoluquinoline,  1199. 
Ortbomethylparapropylcoumarin,  1346. 
Ortbopbenyleuediamine,  action  of  ferric 

chloride  on,  1322. 

preparation  of,  49. 

Ortbopbenylenetbiocarbamide,  49. 
Ortboqiunobnesulpbonic  acid,  oxidation 

of,  1049. 
Ortbotolidine,  action  of  nitrous  acid  on, 

903. 
Ortbotolu-dimetbyloxyquinizine,  1153. 
Oi'tbotolueneazoinetatoluene,  903. 
Orthotoluene-y-bydroxyquinaldine,  syn- 
thesis of,  1198. 
Orthotoluic  acids,  nitro-,  745. 
Orthotoluidine,  niti-ation  of,  1012. 
nitro-,  of   melting  point   of   107°, 

and  its  derivatives,  1006. 


Ortbotoludine,  paratoluidine,  and  ani- 
line, separation  of,  46. 

Ortbotolunitrile  from  formorthotoluide, 
734. 

Ortbotolu-oxymethylquinizine,  1153. 

Ortbotoluquinolinemonosulpbonic  acids, 
1199. 

Orthotolyl-/3-imidobutyric  acid,  synthe- 
sis of,  1198. 

Ortbotolyl-a-  and  /3-naphtbylamine,  80. 

Ortbotolyloxamides,  1142. 

Ortbotolylparametbylimesatin,  48. 

Ortbotolylplitbalimide,  453. 

Ortboxylene  derivatives,  898,  1313. 

glycol,  1000. 

Ortboxylidine,  [1:2:  4],  and  its  deriva- 
tives, 737. 

Ortboxypbenylacetic  acid,  lactone  of, 
1022. 

Ortboxylyl  cyanide,  898. 

Ortboxylylene  bromide  and  the  action 
of  ethyl  sodomalonate  on  it,  752. 

diethyl  ether,  1313. 

iodide,  1314. 

sulphide,  1313. 

Ortboxylyenedianihde,  1313. 

Oxalamido-acids,  906. 

Oxalethylisoamyline,  986. 

Oxahc  acid,  dry,  use  of,  in  the  forma- 
tion of  condensation-products,  1019. 

effect  of  light  on  the  decom- 
position of,  by  ferric  chloride,  381. 

Oxahnes,  oxidation  of,  by  means  of  hy- 
droxyl,  986. 

Oxalisoamylisoamyline,  986. 

OxaUsobutylisoamyline,  986. 

Oxallyldietbylamine,  577. 

Oxalmetbylisoamyline,  986. 

Oxalpropylisoamyline,  986. 

Oxides,  action  of  sulphur  on,  959. 

Oxyaurin,  591. 

Oxy-azobenzene,  metadichloro-,  903. 

Oxybutyric  acid,  chlor-,  1301. 

amido-,  1301. 

Oxydimetbylpurin,  dichlor-,  997. 

dietboxy-,  997. 

ethoxy chlor-,  997. 

Oxy-^-dimetbyluric  acid,  1309. 

Oxygen,  action  of,  on  the  activity  of 
the  lower  organisms,  1399. 

active,  14. 

apparatus   for  preparing   quickly, 

1254. 

atomic  weight  of,  659. 

boiling  point  of,  under  atmospheric 

pressure,  817. 

constant    production    of,   by    the 

action  of  sunlight  on  Protococcvs 
pluvialis,  201. 

determination  of  the  rate  of  con- 

smnption  of,  in  the  tissues  by  means 
of  the  spectroscope,  1391. 
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Oxygen,  improved  form  of  Orsat'a  appa- 
ratus for  the  estimatiuii  of,  (ii);). 

liquid,  coefBcieut  of  expansion  of, 

816. 

critiral      temperature      and 

pn'ssure  of,  1  US,  110. 

delimit y  of,  It,  388,  553,  816. 

ebullition  of,  5.S3. 

and  carbon,  heat  of   combination 

of,  141. 

— —  and  nitrogen  in  presence  of  chlo- 
rine, action  of  the  eilent  discliarge  on, 
710. 

Oiyhydrogen  mixture,  supposed  recom- 
bination of,  in  tlu'  (lark,  10',»2. 

Oxyisoamylamine,  and  tlie  action  of 
pho8i)horus  pentoxide  on  it,  IIDO, 

Oxyisobutyric  acid,  cidor-,  1301. 

Oivlepidiiic,  tribrom-,  1383. 

Oxymethylene,  293. 

Oxymethylquinizine,  1153. 

Oxyniorphine  and  its  derivatives,  616. 

Oxypyride,  85. 

Oxy  pyriiline,  dibrom-,  and  its  dalts,  1370. 

Oxyquinoterpene,  1191. 

Oxvsulphides,  organic,  action  of  chlorine 
on,  1127. 

Oxythiacetone.  580. 

Oxythiomolybdates,  12G8. 

Oiyfolylic  acid,  products  of  the  reduc- 
tion and  oxidation  of,  811. 

Oxytrinicotine,  4(!1. 

Oxytropine,  an,  761. 

Ozone,  some  reactions  of,  259. 


P. 


Pachnolite,  265,  716. 

from  Colorado,  21. 

Pallas  meteoric  iron,  -HG. 

Palm-cake  and  palm-meal,  631. 

Palm-meal,  pnlm-cakt-  and,  631. 

Palm-oil  residue  as  fodder,  355. 

Palmityl  chloride,  1125. 

Pancla»tite,  1 1.">2. 

Pancreatic  ferment,  changes  whicli  pro- 

te'kl  matters  undergo  by  the  action  of, 

1056. 
Papaverine,   186. 
Paper,  incombustible,  379. 
Parabutyltoluene  and  its  derivatives,  301. 
Parucetotoluide,  nitration  of,  1012. 
PanuTcsol,  amido-,  and   its  ethenyl-de- 

rivutive,  901. 
Paracresoi-chloral,  187. 
Parncresyl    benzyl    ether,  nitro-doriva- 

tivc-«  of,  1337. 

laumte,  1125. 

inyristiite,  1125. 

pcilmitate,  1125. 


Parncresyl  phosplutte,  1338. 

«tearate,  1126. 

Panicyanoqiiinoline,  1051. 

I'aradioxyben/.ophenone,  oximo  of,  1182. 

I'ara(lii)ro|)ylben/enesulph()nunii(U\  457. 

l'aradi|)ro]>yU)enzeiiesulph()nic  acid,  457. 

l'aradiprop_\  Isulphonamide,  oxidation 
of,  457. 

I'arcthoxycarbanil,  1159. 

Parethoxyi)henylurethane  and  some  of 
its  derivatives,  1159. 

Parallin,  liquid,  as  a  reagent  for  the  pre- 
sence of  water  in  alcohol,  etlier.  and 
cldomform,  and  its  use  in  llie  pre- 
])aration  of  liydrobroniic  and  hydr- 
iodic  acids,  and  of  the  alkyl  iodides, 
1073. 

of  the  German  Pharmacopoeia, 

1073. 

Parallin-shale  from  Scrvia,  879. 

Paralliiis,  action  of  benzaldehyde  on  the 
mononitro-derivafives  of,  313. 

and  their  derivatives,  some,  166. 

sidjstituteii  derivatives  of,  proposed 

division  of,    into  two  distinct   typ-s, 
730. 

Paraguay  tea,  notes  on  and  analysis  of, 
354,  479. 

Parahydroxyben/.aldehydc,  action  of 
zinc  cldoride  on,  1164. 

Pandivdroxvbenzide,  and  its  derivatives, 
4 16". 

Pandiydroxybenzoic  acid,  dry  distilla- 
tion of,  446. 

para-    and  di)iara-liydroxy- 

benzoyl,  447. 

Parahydroxybenzonitrile,  417. 

I'aralivdroxvbenzovlparaiivdroxybenzoic 
acid",  447." 

Parahytlroxybenzylsulphonic  acid,  69. 

Paraliyilroxydiphenylamine,  and  its  de- 
rivatives, 592. 

Parahydroxytoluquinoline,  1199. 

Paniis()propyiortlionitrophenyl-/3-bromo- 
propionic  acid,  1352. 

Paniisopropylorthonitroplienyllactic 
acid,  and  its  salts,  1353. 

Paraldehyde,  pliysiologicai  action  of,  199. 

ParaKlol,  action  of  heat  on,  579. 

I'aramethoxyphenyiacetic  acid,  1176. 

Paranietlioxytohiquinoline,  1199. 

Panimethyliincsatin,  48. 

I'arametliylinduplienin,  48. 

I'aranietliylisalin,   18. 

I'aramethylisatinimide,  48. 

Paramethylisatinnietabromopanitolyl- 
iiiiide,  -in. 

Puramelliyli.satinortliotolylimide,  48. 

l'aniTiietliylii«itin-])aratolylimi(lo,  47. 

Parametlix  lisatinjihenyhiiiide,  48. 

I'arametliyinitroso-oxindole,  '18. 

Paramethylquinophthalone,  335. 
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Paraphenetoil-azoparacresol,  1147. 

Paraphenetoil-azoresorcinol,  1147. 

Paraphenoxybenzoic  acid,  447. 

Paraphenylenediamine,  nitration  of,  738. 

Paraphenvlene -diamines,  preparation  of, 
49. 

Paraphenylenedithiocarbamide,  deriva- 
tives of,  50. 

Paraphenylpyridine,  and  its  salts,  1194. 

Parapbenylpyridinetetracarboxylic  acid, 
and  its  salts,  1193. 

Paraquinolinecarboxylic  acid,  1052. 

Paraquinoliuesnlphonic  acid  and  its  ho- 
mologues,  1051. 

and  its  salts,  757. 

Parasulphophenylazoparacresol,  and  its 
salts,  901. 

Parasulj^hophenylazortliocresol,  902. 

Parathymotic  acid,  jjreparatiou  of,  56. 

alcohol,  56. 

aldehyde,  56. 

Paratolueneazoacetone,  1342. 

Paratoluidine,  azophenine  of,  743. 

nitration  of,  1012. 

orthotoluidine,  and  aniline,  sepa- 
ration of,  46. 

sidphate  as  a  test  for  nitric  acid, 

365. 

Paratolumethyloxyquinizine,  1154. 

Paratolunitrile  from  formoparatoluide, 
734. 

Paratoluquinolinemonosulphonic  acid, 
1199. 

Paratolylazoparacresol,  and  its  acetic 
and  benzoic  derivatives,  901. 

Paratolylethylthiourethane,  orthonitro-, 
307. 

Paratolyl-y-hydroxyquinaldine,  synthe- 
sis of,  1198. 

Paratolyl-/3-imidobutyric  acid,  synthesis 
of,  1198. 

Paratolyl-a-  and  |3-naphthylamine,  80. 

Paratolyloxamides,  1141. 

Paratolylparamethylimesatin,  metabro- 
mo-,  48. 

preparation  of,  47. 

Paratolylphenylthiocarbamide,  orthoni- 
tro-, 307. 

Paratolylpropaldehyde,  and  its  deriva- 
tives, 1342. 

Paratritolylstibine  oxide  and  hydroxide, 
1136. 

Paratolylthiocarbamide,  orthonitro-,  307. 

Paratolylthiocarbimide,  orthonitro-,  307. 

Pai'axylenol,  bromo-,  1329. 

Paraxylic  acid,  monobromo-,  and  its 
salts,  1347. 

Parazoaniline,  666,  1016. 

Parazobenzyldisulphouic  acid,  69. 

Parazoethylbenzene,  and  its  reduction 
904. 

Parazoxjacetanilide,  301. 


Parazoxyaniline,    and    its    derivatives, 

301. 
Parazoxybenzanihde,  666. 
Parenchyma,  living,    osmotic   functions 

of,  1403. 
Parvoline,  and  its  derivatives,  172. 

oxidation  of,  173. 

"  Patent    block     composition,"    Hari'is 

Hewit's,  1088. 
Pathological  liquid,  a,  composition   of, 

1060. 
Patina,  imitation  of,  1444. 
Pea,  white,  grey,  and  sand,  cultivation 

of,  770. 
Peas,    barley,    and    malt,    comparative 

feeding  value  of,  206. 
comparative  growth  of,  in  mineral 

and  organic  solutions,  1208. 
Peat  compost,  manuring  with,  867. 

litter,  analysis  of,  925. 

and  straw  litter,  comparison 

of,  1418. 
Peaty  waters,  self-purification  of,  781. 
Pectose,  860. 

Pentamethylparaleucaniline,  607. 
Pepsin,  commercial,  digestive  power  of, 

471. 
Peptone,  from  proteid  matters  by  the 

action  of  pancreatic  ferment,  1057. 

gelatin,  344. 

Peptonisation,  studies  on,  1390. 
Perfumes,  extraction  of,  378. 
Periodic  law,  history  of,  958. 
Peronospora  viticola,  1406. 
Perowskite,     artificial     production     of, 

565. 
from  Rympfischwang  near  Zermatt, 

analysis  of,  402. 
Persite,  a  sugar  analogous  to  mannitol, 

1285. 

nitro-,  1285. 

Persj^iration,  chemistry  of,  189. 
Perthiocyanogen,  fixing  of,  in  printing, 

796. 
Perthiomolybdates,  1268. 
Petroleum,      American,      hydrocarbons 

from,  and  their  derivatives,  1106. 

Caucasian,  1276. 

determination  of  the  flashing  point 

of,  1431. 
Galician,  166. 

gas,  compressed,  liquid  hydrocar- 
bons from,  879. 

investigation  of,  500. 

lamps,  researches  on,  936. 

Russian,  researches  on,  936. 

testing,  369. 

in    tropical    climates    with 

Abel's  apparatus,  877. 

Petroleums,  physical  properties  of,  277. 

Peziza    aurantia     and     P.    convexula, 

orange -red  colouring  matter  of,  847. 
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Phellandrium  aquallcum,  331. 
Phelliinthreno,  331. 
Pheimoftolin  as  nii  indicator,  691,  869. 
Plieiiaocturio  aoid,  l'V?l. 
Phcnaiithrmiuinone,  derivatives  of,  328. 

hydrocyanide,   saponification    of, 

329.  ^ 

Laubenneimer's  colour  reaction  for, 

1038. 

•^—  monisonitroso-and  dioximidc-deri- 
vatives  of,  62. 

nitro-,  .S2. 

P)u'naiitlirone  and  its  monochlorinated 
derivative,  82. 

dichloro-,  reduction  of,  81. 

Plienctlijl  compounds,  ICHH). 

Phenetoil,  aniido-,  action  of  inonochlor- 
acctic  acid  on,  1144. 

hydrochloride,  tetraniido-,  1161. 

nitro-,  exjxjrimeuts  on  the  prepara- 
tion of,  433. 

trinitro-amido-,  1161. 

Phenol,  action  of  an  alternating  current 
on,  1136. 

on  ketonic  acids,  55. 

quinonechloriniide  on,  593. 

broniotlinitro-,  55. 

colouring  matters,  1340. 

diortlionitropurtimido-,     and     its 

salts,  3ti«. 

estimation  of,  in  commercial  car- 
bolic acid,  503. 

in  the  stem,  leaves,  and  cones  of 

Pinu.i  xi/lceslris,  863. 

methyl  ethers  of,  589. 

nionobromo-,  a  fourth,  55. 

nitroso-,  ethereal  .salts  of,  1003. 

ortho-  and  para-aniido-,  action  of 

monochlonicctic  acid  on,  lll-l. 

])araiiitru-,  action  of  the  nitrate  of 

orthotliarobenzoic  acid  on,  1(114. 

trianiido-,  and  some  of  its  deriva- 
tives, 309. 

triiiitro-,  detection  and  estimation 

of,  221. 

Phcnol-hlue,  preparation  of,  .594. 
Pbenolphthalein,  as  an   indicator,  691, 
869. 

as  indicator  in   the  estimation  of 

carbonic    anhydride    in    mixtures    of 
gases,  1072. 

Phenols,  action  of  aldehydes  on,  597, 
598. 

aromatic  hydroxy-acids   on, 

310. 

diazolicnzene  on,  11  U>. 

pho.sphorus  trisulpliido  on,  54. 

bromo-,  900. 

com]>ounds   of,   with    ethylaceto- 

acctato,  1331. 

condensation  of  aromatic  alde- 
hydes with,  590. 


Phenols,  liigh-boiling,  contained  in  coal- 
tar,  10*13. 

nitro-,  ctlivlene  ethers  of,  433. 

nitroso-,73.J,  1137,  1327. 

Phenolsulphonic    acids,     umido-,     and 

their     relationship    to    Liebermann's 

colouring  matters,  1354. 
Pheiiolsulphuric    acid,    preparation    of, 

from  uriiu>,  1353. 
Phenomulonic    acid,    tricldoro-,  and  its 

bromine-derivative,  1122. 
Pheno.-^afninine,  538. 
Phenoiyacetic     acid,     derivatives     of, 

1170." 
orthonitro-,  action  of  reducing 

agents  on,  1170. 
Phenoxynuicobromic  acid,  731. 
Phenyl  benzyl  ethers,  i)aranitro-,  1005. 

cyaiiatc,  prepanition  of,  1002. 

ethers  of  phosphoric  acid,  nitration 

of,  1337. 

para-,    and   ortho-nitro-,  of 

dinitrophenol    and     of     picric    acid, 
132S. 

laurate,  1125. 

niercaj)tan,  preparation  of,  1328. 

methyl  glycols,  two  isomeric,  1003. 

myristate,  1125. 

pnluiitate,  1125. 

para-  and  ortlio-nitro]ilienyl  oxide, 

a-dinitro-  and  trinitro-,  1328. 

puruliydroxybcnzoate,  448. 

paranitrobcnzyl  ethers,  1<I05. 

phcnylparaliydroxybcnzoate,  4-1-7. 

phosphate,  mononitro-,  1337. 

stearate,  1126. 

thienyl  lu-etoxime,  1168. 

ketone,  II 6«. 

Phenylacetaldehyde,     action     of    nitric 

acid  on,  102t». 

derivatives  of,  1020. 

Phenvlacetamidine,  and  its  derivatives, 

1134. 
Phenylacetic  acid,  isonitroso-,  ethers  of, 

581. 

orthopanidinitro-,  178. 

Phenylacetimido-acelate,  1134. 
IMienvlacctimidoethvl-ether,      and      its 

hydrochlori.le,  1134. 
Pheiiylacctonitrilc,  transformation  of,  in 

the  organism,  10(51. 
PhcnyU/i-acetylalanine,  ortlionitro-,  lac- 

lan'i  of,  305! 
Phcnvlacridine,     and      its     derivatives, 

1356. 

<lianiido-,  749. 

from  chrysaniline,  749. 

Phenyl-,'ialatune,    orthonitro-,    and    its 

derivatives,  304. 

lactauj  of.  305. 

paranitro-,     and     its     derivatives 

1172. 
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PhenTlamidoazobenzenepolvsulphouic 

acids,  preparation  of,  237. 
Phenylammouiochelidonic  acid,  1196. 
Phenyl- (i-anilidocrotonamide,  1345. 
Pheujl-a-anilidocrotouic  acid,  1345. 
Pbenvl-a-anilidocrotononitrile,  1345. 
Phenyl-/3anilidopropionic     acid,     para- 

nitro-,  1173. 
Pheujlarabinosazone,  1287. 
Piienylazocresols,  reduction  of,  1146. 
Phenvlazocumenol,    and    reduction    of, 

1147. 
Phenylazoindoxyl,  74. 
Phenvlazonietacresol,  902. 
PhenTlazoparacresol,  and  its  acetic  and 

benzoic  derivatives,  736,  900. 
Phenylazopaiacresolsulphonic  acid,  901. 
Phemlazortliocrescl,  and  its  acetic  and 

benzoic  derivatives,  736,  902. 
Phenylbenzo-/3-napbthaeridine,  1359. 
Phenylbromacetic    acid,    action    of,    on 

ethyl  acetoacetate,  746. 
Phenvlbromopropionic  acid,  metanitro-, 

uio. 

Phenyl -/3-broniopropionic  acid,  and  its 
derivatives,  603. 

orthonitro-,  and  its  deriva- 
tives, 65. 

Phenylbutyrolactone,  action  of  halogen 
acids  and  of  gaseous  ammonia  on, 
744. 

Phenvlcinnamic  acid,  derivatiTes  of, 
1348. 

Phenylcumazonic  acid,  304. 

Phenylcyanamide,  preparation  of,  1157. 

Phenyld"iethylalkaline,  lull. 

Phenyldipropylphenylguanidine,  1008. 

Phenyldisazonietacresol,  902. 

Phenyldisazometlioxybenzene,  902. 

Phenyldisazoresorcinol,  1147. 

Phenyldisazortliocresol,  902. 

Phenvlenediimidobutvric  acid,  synthesis 
of, '1198. 

Phenylenedithiocarbamides,  49,  50. 

Pheuyleneorthodiacetic  acid,  898. 

Pheuvlethvlparatolylthiocarbamide, 
1321. 

Phenylgalactosazone,  1287. 

Phenolglucoside,  tetracetyl-,  439. 

Phenylglycidic  acid,  604. 

Phenylglyoxirae,  52. 

a-Phenvl.ivdrazidoisobutyric  anhydride, 
1153^ 

a-Phenylhydrazidoisobutyrimide,  1153. 

a-Pheuylhydrazidoisobutyronitrile, 
11521 

a-Phenylhydrazidopropionic  acid,  and 
its  salts,  1152. 

a-  Phenylhydrazidopropionitrile,  and  its 
amides,  1152. 

Phenylliydrazine,  action  of  ethyl  aceto- 
acetate on,  302. 


Phenylhydrazine,  action  of  ethyl  diaceto- 
sueciuate  on,  1381. 

succinosuccinate    on, 

1154,  1380. 

on  cyanhydrins,  1152. 

on  imido-ethers,  743,  1323. 

substituted  acetoacetates  on, 

1380. 

compounds  of,  with  ketonic  and 

aldehydic  acids,  1151. 

derivatives    of     hydroxynaphtha- 

quinone,  1359. 

preparation  of,  597. 

reactions  of  the  salts  of,  897. 

reagent  for  aldehydes  and  ketones, 

1150. 

Phenylhydrazineglyoxylic  acid,  1151. 
Phenylhydrazinemesoxalic  acid,  1151. 
Phenylhydrazinepropionic  acid,  53. 
Pheuylhydrazinepyroracemic  acid,  1151. 

and     its     ethvl-derivative, 

52. 

Phenylhydroxyacetimido-ether  and  ami- 
dine,  65. 
Phenylhydroxyamidine,   and  its   hydro- 
chloride, 65. 
Phenyl-a-liydroxycrotonic   acid,  and  its 

methyl  and  ethyl  salts,  1344. 
Phenyl-a-hy  droxy  crotononil  rile,  1344. 
Phenyl-/3-imidobutyric    acid,    action   of 

nitrous  acid  on,  1368. 

synthesis  of,  1198. 

Phenylindolecarboxvlic   acid,    synthesis 

of,'ll81. 
Pheiiylisocrotonic  acid,  action  of  nitric 

acid  on,  906. 
Phenylisopropyl  ethylene  glycol,  833. 
Phenyl-/3-lactanilide,  paranitro-,  1173. 
Phenyllactic    acid,    metanitro-,    and   )3- 

lactone  of,  1174,  1175. 

paranitro-,  ^-lactone  of,  604. 

Phenyl-/3-lactic    acid,   nitro-,    etherifica- 

tion  of  the  three  isomeric,  1351. 

orthonitro-,  58,  66. 

paranitro-,  and  its  ethyl-  and 

methyl-derivatives,  604. 
Phenyllactic  aldehyde,  orthonitro-,  58. 
Phenyl-/3'-lactone,  orthonitro-,  65. 
Phenylmelilotic  acid,  synthesis  of,  176. 
Phenylmethyl-|8-uaphthylthiocarbamide, 

1321. 
Phenylmethylparatolylthiocarbamide, 

1321. 
Pheuyl-/3-naphthacridine,  1357,  1358. 
Phenyl-a-naplithylacetoxime,  1182. 
Phenyl-a  and  |3-naphthylamine,  80. 
Phenylnitroethylene,  313,  906. 
Phenylnitropropylene,  313. 
Phenylorthonitroparatolylthiocarbam- 

ide,  metanitro-,  307. 
Phenyloxyacrylic  acid,  Erlenmeyer  and 

Glaser's,  605. 
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Ihcnvlparaconic    acid,    constitution  of, 

90ti. 
Plieiivlparaoouinaric   acid,  synthesis  of, 

17«. 
Phen_v!p!iranieth_vliine.'»atin,  48. 
PluMivli>anioxviilienylthiocarbanaide, 

nietunitru-,  807. 
PluMivlparatolvltluocarbamide,        nicta- 

nit'ro-,  307. ' 
Phenylquinoneimide,  nionochlorodi- 

anilidc,  431. 
Phcnvlsulphhydantoic  acid,  907. 
Plieiiylsulplihyilant.-iii,  i»07. 
I'luMiyUulphonictanitro-      and      amido- 

paratoluido,  51. 
Phenylsulpliortbonitro-      and      aniido- 

anilide,  51. 
Plienyltbienylmethane,  1001. 
Phenyltliiocarbamide,     conijwunds     of, 

witb  metallic  salts,  1018. 
nietanitro-,     and     its    derivatives, 

306. 
3  Ptienyltribromopropionic  acid,  603. 
/3-Fbenvlunibelliferone,  67. 
Pbonolites  of  Elfdalen,  276. 
■  of  Uegau,  cbemical  composition  of, 

568. 
Pblobapben,  321. 

Pbloroghicinocarboxylic  acid,  1335. 
Pblorogluciiiol,  derivatives  of,  and  their 

relation   to  dapbnetin  and  sesculetin, 

1335. 

di-  and  tri-etbyl  ctber,  1336. 

Pblorol,  cheiiiical  nature  of,  174. 
Pblorolcarboxylie  acid,  174. 
Pbtispbate     from     the     Kata     Island, 

analysis  of,  360. 
of  lime,    bji«ic,  as   an   addition   to 

cattle  fodder,  l'J4. 
Pliosi)liate»,  acid,  of  the  alkaline  earths, 

decomposition     of,    in     pn^sence     of 

■water,  556. 
dissolved   and    undissolved,    com- 
parison of,  774. 

insoluble,  213. 

native,  commercial  assay  of,  1075. 

ret ro^jnule,  tHa  Iding's  process  for 

the  estimation  of,  63'.). 
Phosphines,    action    of    zinc-ethyl    on, 

985. 
I'hosphoric  acid,  biological  function  of, 

1392. 

estimation  of,  R71. 

as  niagne-iium  pyrophos- 
phate, 493. 

in  arable  soils.  871. 

in  manures,  217. 

in      superphosphates, 

1424. 
oxalic  afid    niethtKl  as 

com|)ared  with  the  molybdic  method, 

929. 


Phosphoric  acid  in  rocks  and  soils,  assi- 
niilability  of,  868. 

manufacture  of,  260. 

reverted,  1  t24. 

application  of  ammo- 
nium citrate  for  the  estimation  of, 
1075. 

examination  of,  at  vari- 
ous jwriods,  744. 

volumetric  estimation  of,  110. 

anhydride,   three  nioditications  of, 

1258. 

Phosphorites,  origin  of,  in  limestone 
districts,  1272. 

Phosphoroso-molybdat^s,  561. 

Phosphorous  aidiydride,  action  of  sun- 
light on,  156. 

Phosphorus,  estimation  of,  in  iron  and 
in  iron-ores,  875. 

moist  air,  and  carbonic  oxide,  660, 

711. 

origin  and   distribution  of,  in  coal 

and  cainu'l  coal,  1270. 

oxychloride,  prei)unition  of,  155. 

preparation    of,    from    phos- 

pliates,  392. 

heat  of  formation  of,  250. 

sulphides,  1259. 

trisulphide,  sulphur   salts  derived 

from,  555. 

white,  154. 

Pho9|)lio-vanadio-molybdates,  713. 
Phospho-vanadio-tungstates,  714. 
Phospiio-vanadio-vanadico-tungstates, 

715. 

Photographic  films,  expedients  for  ren- 
dering them  sensitive  to  green,  yellow, 
and  red  rays,  lOSl. 

Photosantonic  acid,  specific  rotatory 
jiowcr  of,  464. 

Phthahiccne,  1176. 

Plitliiilaccne-derivatives,  1189. 

Plilhahicenic  acid,  1190. 

PhlluihuonccarboxUic  acid,  and  its 
derivatives,  1176. 

Phtbalic  acid,  dibromo-,  and  its  anhy- 
dride, 812. 

nuinobromo-,  and  its  anhy- 
dride, 843. 

tnbromo-,  and  its  salts,  1186. 

anliydride,  action  of,  on  secondary 

monamiiu's,  448. 

condensation-products    from, 

1176. 

tribromo-,  1186. 

chloride,  constitution  of,  1187. 

glycol,  1(XH». 

niftaisix-ymidide,  ami  its  nitro- 
compound, 47. 

Phtbalide,  dibromo-,  842. 

Phttialopseudoeumidamide,  1319. 

Phthalopseudocumidc,  1318. 
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riitlialopseudocumidic     ax;icl,    and    its 

salts,  1319. 
Phthalyl  cliloride,  constitution  of,  1024. 
Phyllites  of  the  Tyrolean  Alps,  274. 
Phylloxera,  99,  355,  481. 
suggestions  for  the  destruction  of, 

920. 
Physiological  action,  connection  between 

chemical  constitution  and,  348. 
Picolinecarboxylic  acid,  and  its  deriva- 
tives, 758. 
Picolmic  acid,  1201. 
Picric  acid,  detection  and  estimation  of, 

221. 
Picrotoxin,  845,  846. 
Picrofoxininbenzoic  anhydride,  845. 
Pigeons,  feeding  experiments  on,  473.. 
Pigments,    urine-,    &c.,    some    unusual, 

194. 
Piles,  dry,  conversion  of  liquid  batteries, 

into,  1240. 
Pilocarpine,  action  of  bromine  on,  468. 

influence  of,  on  lactation,  1396. 

Pimaric  acid,  and  the  hydrocarbon  from, 

1364. 
Pimehc  acid,  and  its  salts,  423. 
from  camphoric  acid,  identity 

of  isopropylsuccinic  acid  with,  296. 
Pinite  from  Auvergne,  403. 
Piniioite,  a  new  borate  from  Stassfurt, 

1271. 
Pi)ius  si/Ivestris,    phenol    in   the   stem, 

leaves,  and  cones  of.  863. 
Piperethylalkine  bromide,  and   its  deri- 
vatives, 760. 
Piperidine,  945. 
and  its  homologues,  synthesis  of, 

1054. 
bases,  conversion  of  pyridine  bases 

into,  760. 

synthesis  of,  1195. 

synthesis  of,  760,  1202. 

Piperilene-phthalamic  acid,  452. 
Piperpropvlalkiue,  and   its   derivatives, 

1054. 
Piperylenamine-phthalein,   and   its    di- 

bromide,  452,  453. 
Piperylhydrazine,    and    its    derivatives, 

467. 
Piperylsemicarbazide,  468. 
Piperylthiocarbazide,  468. 
Pipevylthiosemicarbazide,  468. 
Pisc'idin,  the  active  principle  of  Jamaica 

dogwood,  332. 
Pisum  arrense,  cultivation  of,  769. 
Pit-water,  analysis  of,  782. 
Pitchblende  from  Norway,  1101. 
Pitchstone-porphyrite,  413. 
Pith  parenchyma,  861. 
Plagioclase      and      scapohte      minerals, 

chemical  resemblance  between,  567. 
Plant,  chemical  processes  in  the,  670. 


Plant  development,  influence  of  light 
and  heat  on,  855. 

growth,  effect  of  altitude  on,  627. 

life,  poisonous  action  of  ammo- 
nium thiocyanate  on,  768. 

sap,  easily  oxidisable  substances  in, 

918. 

Plants,  absorption  of  nitrogenous  food- 
stuffs by,  1401. 

action  of  Jivdroxylamine  salts  on, 

1210. 

rain,  dew,  and  watering  on, 

766. 
ash   of   leaves   of,   grown   in    the 

earth  under  water-culture,  98. 

assimilation  of  carbon  by,  202. 

behaviour  of  zinc  salts  in  the  soil, 

and  with,  856,  1407,  1408. 
chemical  phenomena  of  the  respi- 
ration of,  1403. 

chemistry  of,  765. 

concentrated    nutritive   fluid   for, 

1205. 
contributions    to    the    doctrine    of 

thermic  constants  in,  1067. 
contributions  to  the  histochemistry 

of,  847. 
cultivated,  influence  of  cHmate,  of 

condition,  and  extent  of  soil  on  the 

stem  production  of,  624. 
distribution    of     water    in    helio- 

tropically  inclinei  parts  of,  352. 
eflect  of  depth  of  sowing  on  the 

germination  and  growth  of,  1404. 
effects  of  light  on  the  respiration 

of  oxygen  by,  916. 
etiect  of  mowing  and   feeding-oS", 

on  the  production  of  side  shoots.  625. 
variations  in  the  quantity  of 

oxygen  on  the  growth  of,  625. 
water  holding  sodium  chloride 

and  zinc  sulphate  in  solution  on,  856. 

functions  of  tannin  in,  628. 

glycogen  in,  354. 

higher,  development  of  starch- 
transforming  ferments  in  the  cells  of, 

917,  1063. 
formation    of    diastatic    fer- 
ments in  the  cells  of,  1402. 
influence  of  constant  temperatures 

in  the  soil  on,  916. 

light  and  heat  on,  1206. 

radiant  heat  on  the  growing 

parts  of,  626. 

water  on  the  growth  of,  1401. 

leguminous,  absorption  of  nitrogen 

by,  1401. 

lime  and  magnesia  in,  917. 

means  of  protecting,  against  frost, 

1067. 
methods  of  studying  the  influence 

of  light  on  the  respiration  of,  1066. 
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Plants,  poifionous  effects  of  arsenic  and 
lead  on,  1  K>7. 

structure    and     functions    of    the 

epidermic  system  of,  lUtUJ. 

traiKspirution    in,    in    the   tropics, 

1103. 

water,  constituents  and  properties 

of  some,  lO.'f. 

Plasmolysis,  1065. 

'■  Plastering,"  intlucnce  of,  on  tlie  com- 
position of  wine,  6-46. 

Pliustin,  90. 

IMutinum,  absorption  of  gases  by,  702. 

phosphides,  400. 

vessels,  action  of  lithium  carbonate 

on,  1071. 
Poison  of  Batnichians,  764. 
Polarised  light,  a<tion  of   solutions  of 

cellulose  on,  833. 
Polyoxides,  constitution  of,  1260. 
Poli/porus   officinalis,   constituents    of, 

353. 
Polysulphides,  constitution  of,  1260. 
Porphyrite,     Tuedian,     from     Stichill, 

analysis  of,  413. 
Porphyrites,  Cheviot,  413. 
Porphyritic  obsidian,  analysis  of,  28. 
Portland  cement,  detection  of  adultera- 
tion in,  876. 
Potable  waters,  analysis  of,  1431. 
prothistological   examination 

of,  369. 
titration  of  organic  matter  in, 

by  means  of  j)enningiinatc,  499. 
I'otash,  examination  of,  928. 

maiiurini;  with,  774. 

quantitative    separation    of,    from 

ferric     oxide,     alumina,     lime,     and 

magnesia  in  silicates,  110. 
soda  felspar,  trielinic  (microclasc), 

970. 

volumetric  estimation  of,  695. 

Potftiisium  alcoholate,  heat  of   solution 

of,  4. 

arsenite  and  arsenate,  behaviour  of, 

with  indicators,  869,  870. 

bromate,  ti-sting  of,  218. 

bromide,  influence  of,  on  nutrition, 

850. 

ferricyanide,     reduction     of,     by 

]>otassium  cyanide,  35. 

ferrooyanide,  estimation  of,  501. 

production,  501. 

fluorides,  lieat  of  formation  of,  5. 

glyoxal-hydrogen  sulpliite,  prepa- 
ration and  heat  of  formation  of,  989. 

hydrogen  carbonate,  estimation  of, 

in  presence  of  normal  carbonate,  869. 

hydroxide,  preparation  of,  15. 

itxlide,  commercial,  assay  of,  366. 

pennangftnatc,a<-tion  of,  on  certain 

8u]phur-comi>ourids,  151. 


Pot^issium  seloniocyanate,  action  of 
iodine  on,  lli>9. 

succinate,  normal  and  acid,  water 

of  crystallisation  of,  581.. 

sulpliide,  action  of  cupric  sulphide 

and  of  mercuric  sulphide  on,  963, 
964. 

Potato  starch,  preparation  of,  131. 

waste,  three  processes  for  obtaining 

the  albuminoiil  matter  from,  91-8. 

Potatoes,  change  in  the  composition  of, 
bv  ripening,  1400. 

'-  cultivation  of,  101,  483,  1411. 

preservation  of,  101. 

effect  of  drying  the  seed  tubers  on 

the  yield  of,  624. 

potassium  and  sodium  nitrates 

on  the  growth  of,  361. 

lieajiing,  772. 

intlucnce  of  kriigite  on  the  per- 
centage of  starch  in,  1401. 

influence  of  manuring  on  tlie  com- 
position of,  102. 

krugite  as  a  manure  for,  926, 1401. 

manuring,  101,  1(I2,  635,  865,  866. 

of,  with  bone-meal,  637. 

with  lime  as  a  manure,  1419. 

and  sweet  potatoes,  208. 

Poudrctte,  preparation  of,  489. 

Pre-Cainbrian  rocks,  8uj)poscd,  of  St. 
David's,  411. 

Prehnite  from  Cornwall,  Lebanon  Co., 
Pa.,  266. 

Pressure,  influence  of,  on  the  temperature 
of  volatilisation  of  solids,  252. 

Print iiifj,  fixing  pertliiocyanogen  in,  796. 

Propaldohyde,  action  of  ammonia  on, 
172. 

Propnrgyl  iodide,  and  triiodide,  979. 

Propenylbenzoic  acid,  amido-,  action  of 
nitrous  acid  on,  1022. 

and  its  derivatives,  317. 

nitro-salts  of,  317. 

Propetone,  1388. 

from  proteid  matters  by  the  action 

of  pancreatic  ferment,  1057. 

Propimine  tiiiocyanate,  and  its  deriva- 
tives, 664. 

Propionamidine  hydrochloride  and 
piatinoddoride,  723. 

Proj)ionic  acid,  chlorotribroTno-,  decom- 
position of,  by  alkaline  hydroxides, 
663. 

a/3  dibromo-,    action    of,    on 

etliyl  malonate,  991. 

tetrabromO",  and  its  salts,  664. 

Propionic  acids,  substituted,  663. 

Proi>ionitrile,  transformation  of,  in  tlio 
organism,  1061. 

PropionylcodeKne,  and  its  derivatives, 
6U. 

Propyl  glycol,  action  of  aldehyde  on,  35. 
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Propyl  nitrite,  preparation  of,  bj  double 
decomposition,  1110. 

Propylaniline,  1376. 

Propylbenzoic  acid,  1009. 

Propvlcarbamide,  dibromo-,  and  its  deri- 
vatives, 732. 

Propyleneacetal,  35. 

Propylenecarbamide,  bromo-,  and  its 
derivatives,  733. 

Propyleneglyeolcarboxylic  acid,  1301. 

Propyleneoxycarboxylic  acid,  and  its  de- 
rivatives, 1301. 

Propylethylquinoline,  1376. 

Propylidene-acetic  acid,  423. 

Propylidene-diacetic  acid,  423. 

Propylnaphtbalene,  preparation  of,  1357. 

Propylpbenyl  cyanide,  1009. 

Propvlphenylamine,  derivatives  of, 
1007. 

Propylphenylcarbamide,  1008. 

Propylpbenyl  thiocarbamide,  1008. 

Propylphenyltliiocarbimide,  1008. 

Propylpiperidines,  1196. 

y-Propyl-pyridine,  759. 

Propylpvridines,  1196. 

Prosopite,  22,  266. 

from  Colorado,  22. 

Protalbumose,  1389. 

Protein-compounds,  changes  which  they 
undergo  by  the  action  of  pancreatic 
ferment,  1056. 

vegetable,    solubility  of,  in  water 

containing  hydrochloric  acid,  1390. 

Protococcus  pluviaUs,  constant  produc- 
tion of  oxygen  by  the  action  of  sun- 
light on,  201. 

Protoplasm,  aldehydic  nature  of,  202. 

Prout's  hvpothesis,  550. 

Pseudacetopyrroline,  289,  291,  1044. 

• action  of  bromine  on,  289,  291. 

Pseudacetyl-a-carbopyrrolic  acid,  and  its 
methyl  salt,  1045. 

Pseudobutylene  bromide,  dichloro-, 
295. 

Pseudocumidine,  derivatives  of,  1318. 

Pseudoindoxyl,  73. 

isonitroso-,  74. 

Pseudoisatin,  73. 

Pseudoisatin-a-ethyloxime,  74. 

Pseudoisatin-a-oxime,  74. 

Pseudomorphine,  and  its  derivatives, 
616. 

Pseudotriacetonalkamine,  1290. 

Pseudotriacetonine,  1291. 

Pseudotropine,  and  some  of  its  deriva- 
tives, 761. 

Pteris  aquilina,  analysis  of,  and  of  its 
ash,  207. 

Ptomaine  hydrochloride,  influence  of, 
on  nei-ves  and  muscles,  618. 

Ptomaines,  342,  343,  469,  617,  618, 
1056. 


Ptomaines,  so-called,  in  relation  to  toxi- 

cological  researches,  342,  469. 
Pulvic  acid,  constitutional  formula   of, 

841. 
Pulvinic  acid,  products  of  the  reduction 

and  of  oxidation  of,  841. 
Purpurin,  oxidation  of,  1040. 
Purpurogallin,  175. 
Putrefaction,  influence  of  high  pressures 

on,  1399. 
loss  of  nitrogen  by  organic  matter 

during,  1214,  1417. 
Pyridic  hydrides,  synthesis  of,  1047. 
Pyridine,  action  of  phthalic  anhydride 

on,  335. 
bases,  action  of   alcoholic  iodides 

on,  612,  759. 
action  of  boiling  water  on  the 

platinochlorides  of,  612. 

from  coal-tar,  611. 

process    for    preparing    dye- 

stufis  from,  798. 

reaction  for,  1438. 

synthesis  of,  1195. 

compounds,  944. 

constitution  of,  1193. 

derivatives,  1048,  1195,  1S68. 

and  condensation  of,  758. 

dibromo-,  1195. 

di-  and  tri-chloro-,  1195,  1369. 

propiodide,    action     of     heat    on, 

1195. 
and    benzene,    relation    between, 

758. 
y-Pyridinecarboxyhc  acid,  1194. 
from     y-isopropylpyridine, 

1048. 
Pvridinedicarboxylic    acid,     173,    758, 
'1048. 

and    some    of     its     salts, 

758. 

Pyridinedisulphonic  acid,  and  its  salts, 
1195. 

formation  of,  from  piperidine, 

945. 

Pyridinemonocarboxylic  acid,  337. 

copper  salt  of,  758. 

Pyridines,  methylated,  condensation- 
products  of,  335. 

Pyrites,  cobalt-,  nickel-  and  iron-, 
'1098. 

estimation  of  sulphur  in,  492. 

residues,  zinc  from,  788. 

Spanish,  and  Massachusetts,  com- 
position of,  230. 

Pyrocoll,  176. 

derivatives  of,  292. 

perchloro-,  action    of    phosphorus 

pentaehloride  on,  176. 
perchloro-octochloride  or  perchlo- 

ride  of,  292. 
synthesis  of,  585,  725. 
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Pvronoll,  totrnbronio-,  202. 
Pvrocrt'ssol,  so-called,  70. 
I'vrodithionioljbdatcs,  1 268. 
Pyroilcctricity  of  blonde,  sodium  chlo- 
rate, and  borr.cito,  3. 
Pyropdlol,    derivatives    of,    and    their 
relation  to  daphnetin  and  ws>culeiin, 
1335. 

elootrolvsis  of,  175. 

new  reaction  for,  1(>78. 

Pyrolijjneous  acid,  ocourrenee  of  ralero- 
from,  lactone  in,  1118. 

of  the  German  Pharnia«>poeia, 

371. 

removal    of    furfunildehyde 

fwm,  1304. 
Pjronieconic  acid,  action  of    liydroxyl- 

aniine  on,  1302. 
P_\Toraeter,  Boulier's,  543. 
Pyromucic    acid,    bromo-derivatiYes  of, 
1305. 

substitution-derivatives      of, 

1305. 
Pvrophtlialone,     and     its     derivatives, 

'335. 
Pyropbyllitc  in  anthracite,  273. 
Pyronicemic  acid,  hydrazines  of,  52. 

indogenide  of,  7(). 

Pyrostilpnite    from    St.     Andreasbcrg, 

403. 
Pyrosulpluiric  cliloride,  heat  of  forma- 
tion of,  250. 
Pyrotarturic  acid,  action  of  aniline  on, 
1006. 

new  metliod  of  formation  of, 

and  a  new  reaction  ft>r,  1123. 

chloride,  reduction  of,  297. 

Pyrotartrylrtuorcscein,  1019. 
Pyrotritartaric   acid,  action  of  bromine 

on,  003. 
Pyroxene,  cupriferous  variety  of,  272. 
.  relation  between  the  optical  pro- 

perties and  chemical  composition  of, 
971. 

synthesis  of,  1105. 

Pyrroline,   action    of    acetic    anhydride 
and  benzoic  anhydride  on,  lOJ-t. 

action  of  alkaline  hypochlorites  and 

hypobromitcs  on,  1367. 

blue  colouring  nuittcr  from,  740. 

derivatives,  synthesis  of,  1368. 

dyestuffs,  1045. 

group,  5H6. 

scries,   decomposition-products  of, 

1045. 
— —  tctrachloro-,  and  the  synthesis  of, 

292,  293. 
Pyruvic  wid,  uvitonic  acid  from,  759. 
——  ureides,  057. 


Quartz,  estimation  of,  in  siliceo\is  rocks 

and  soils,  872. 
Quartz-trachyte  covered  with  a  depo.«if; 

from  the  Kchiiuis  Geyser,  pebble  of,  28. 
Qunssic  acid,  1103. 
Quasside,  1102. 
Quassin  and  its  constitution,  1192. 

preparation  of,  008. 

Quercetin  and  its  derivatives,  846. 

derivatives  of,  1365. 

Quinaldic  acid,  and  its  salts,  \H'>. 
Quinuldiue,  and  its  derivatives,  756. 

bases,  183,  1373. 

dichloro-,  1028. 

formation  of,  1373. 

homologues  of,  1375. 

niethiodide,  184. 

nitro-    and    aiuido-dcrivntires    of, 

1373. 

jirepanition  of,  183,  337. 

preparation  of,  on  the  large  scale, 

337. 

Quinaldinecarboxylic  acids,  and  their 
salts,  1200. 

Quinaldinosulphonic  acids,  1373. 

Quinaldiucs,  prcpamtion  of,  757. 

Quinidine,  constitution  of,  86. 

Quinine,  action  of  aromatic  aldehydes 
on,  466. 

of  benzyl  chloride  on,  465. 

and  the  fornuition  of  an  anhy- 
dride from,  1384. 

chloride,  1383. 

compoimd  of,  with  chloral,  186. 

constitution  of,  86. 

ethylcyanide,  338. 

mono-  and  di-chloracetate  of,  465. 

oxidation-jiroducts  of,  1383. 

jihciiolsulphonatc,  330. 

sulphate,  assay  of,  1U80. 

Quininic  acid,  86. 

Quinisatic  acid,  and  its  salts,  79. 
Quinisjitin,  78,  1020. 
Quiiiisiitoiim,  1020. 
Quinizmo-derivatives,    constitution    of, 

1377. 
Quinol,  action  of  aniline  on,  501. 
phosphorus  pentachloride  on, 

420. 

mixed  ethers  of,  1138. 

monoehloro-,  420. 

Quinoliue,  and  its  derivatives,  756. 
bases  foniUMl    by    the    addition  of 

haloid  ethereal  salt's  to,  lO.V). 

ba.ses,  process  for  preparing  dye- 
stuffs  from,  708. 

Compounds,  04-1'. 

derivatives  of,  1018. 

method     for     the     synthesis 

of,  1050. 
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Quinoliue  derivatives,  synthesis  of,  1198. 
etbobromitle,  action  of  nascent  liy- 

drogen  on,  1051. 

ethoxj-,  1049. 

metachloro-,    and    its    derivatives, 

1196. 
paradibromo-,  and  its  derivatives, 

757. 
the  ammonium  bases  derived  from, 

1357. 

trichloro-,  synthesis  of,  1050. 

a-Quinoliuecarboxylic  acid,  and  its  salts, 

185. 
/3-Quinolinecarboxylic     acid,    a-chloro-, 

and  n-ethoxy-,  1020. 
Quinolinemetacarboxylic      acid,       some 

derivatives  of,  1197. 
Quinolinemethyl  hydride,   physiological 

properties  of,  •47-1. 
Quinolinequinol,  1371. 
Quiuoliuequinone,   and   its    derivatives, 

1370. 
Quinolines,    methylated,    condensation- 
products  of,  335. 
Qiiinone,   action  of   acetic  chloride  on, 

430. 
action   of   various    substances   on, 

429. 

derivatives,  58. 

diiodo-,  431. 

tri-  and  tetra-chloro-,  431. 

Quinoneehlorimide,  dibromo-,  prepara- 
tion of,  594. 

diiodo-,  431. 

trichloro-,  431. 

Quinone-dianihde,  mono-  and  di-ehloro-, 

431. 
Quinonedimethylanilinimide,  trichloro-, 

595. 
Quinone-dimethylaniUde,  diiodo-,  431. 
Quinonehydrodicarboxylic  acid,  and  its 

derivatives,  834. 
Quinonephenolimide,  dibromo-,  594. 
Quinones,  constitution  of,  429. 
Quinonimide  hydrochloride,  trichloro-, 

431. 
Q.uinophthalone,  Traub's,  335. 
Quinoterpene,  1191. 

Quinovic  acid,  and  its  derivatives,  1191. 
Quinovin  group,  1191. 
Quinovite,  1191. 
Qvdnoxalines,  1052. 


R. 

Eadiant  heat,  influence  of,  on  the  grow- 
ing parts  of  plants,  626. 

Radiant  matter  spectroscopy,  241. 

Eadiation,  energy,  and  temperature, 
relation  between,  249. 


Eadiation  spectra,  infra-red,  1, 
Eails,  testing  of,  520. 
Eain   collected  at  Eothamsted,  ammo- 
nia,  chlorine,  and  sidphuric  acid   in 

209. 
Eain-water,  ammonia  in,  104. 
Eainfall,   influence   of,   on    the    wheat 

crop,  206. 
Ealstonite,  265. 
Eays  of  high    and    low    refrangibdity, 

separation  of,  241. 
Eed  clover,  American,  920. 
Eeductions   with   zinc    and     ammonia, 

some,  301,  665. 
Eefractory    earths,  influence  of  titanic 

acid  on  the  fusibility  of,  784. 
Eefuse,  nitrogenous,  manurial  value  of, 

211. 
Eennet,  Blumenthal's  prepared,  535. 
ferment  from  the  seeds  of  Withania 

coagidans,  535. 
Eesacetophenone,  66. 
Eesin  essences  and  oils,  843. 
Eesins,  red,  known  as  dragon's  blood, 

462. 
Eesorcinol,  action  of  andine  on,  591. 
benzaldehyde   and    of    acet- 

aldehyde  on,  597,  598. 

chloral  hydrate  on,  598. 

diazobenzene    hydrochloride 

on,  1146. 
mononitroso-,    ethereal     salts    of, 

1003. 

oxide,  and  nitro-,  1139. 

trinitro-,  derivatives  of,  1004. 

Eesorcinols,  nitro-,  174. 
Eesorcinolsulphonic    acid,    a-    and    i;- 

amido-,  1354,  1355. 
Resocyanin,  constitution  of,  736. 
Eespiration  in  a  superoxygenated  atmo- 
sphere, 911. 

influence  of,  on  elimination,  91. 

Eespiratory  combustion,  by  yeast-cells, 

857. 
Eetene,  1040. 

Eetistene-fluorene  alcohol,  1040. 
Retistene-glycoUic  acid,  1040. 
Eetistene-ketone,  1040. 
Eetistene-quinoue,  1040. 
Eetort  furnaces  with  gaseous  fuel,  509. 
Eezbanyite,  a  new  mineral  species,  266. 
Ehabdite,  in  the  Cranbourne  meteorite, 

417. 
Rhabdophane  and  scovillite,  identity  of, 

827. 
Ehodium,  a  compound  of,  400. 

salt,  a  new,  660. 

Rhdonite,  artificial  production   of,  164, 

565. 

from  Yiil,  164. 

Ehodope,  trachyte  region  of,  414. 
Eice  culture  in  Japan,  672. 
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Rice,  Peruvian  {Chenopodium  Qiiinoa), 
cultiTfttion  of,  in  Austria,  769. 

system   on  which,  may  be  used  in 

bri'wing,  235. 

Riihellite,  a  new  mineral  species,  1102. 

Kipidolite  firom  Mont  Blanc,  analysis 
of,  403. 

Rivers,  sewacje-contaniinated,  self-puri- 
fication  of,  932. 

Rock  from  tlie  Volcano  Yate,  and 
iuialvse:i  of,  973. 

Rocks,  decay  of,  geologically  considered, 
5(>7. 

of  Noyang,  analyses  of,  972. 

of  the  Yellowstone  Park,  analyses 

of,  28. 

supposed     pre-Cambrian,    of     St. 

David's,  411. 

Rocmcrite,  2«)9. 

Roots,  coni|)osition  of,  8C1. 

of  various  plants,  induence  of  the 

amount  of  soil  on  the  development 
of,  626. 

Rosa  eentifolia,  flowers  of,  analyses  of, 
97. 

Rosanilines,  possible  number  of  homo- 
logous and  isomeric,  739. 

Roseo-salts,  relation  between  luteo-salts 
and,  1(>93. 

Rosin  spirit,  two  butyltoluenes  occur- 
ring in,  300. 

Rosolic  acid,  as  an  indicator,  691,  869. 

salts  and  ethers  of,  1339. 

Rotation,  left-handed,  dcteriuining,  witli 
the  Schcibler-Ventzke-Soleil  polari- 
sc<>]K',  691. 

Rubcanhvdric  acid,  so-called,  1109. 

RulH-llan',  1105. 

Ruficoc'cine,  84. 

Rum,  formic  lu-id  in,  378. 

Ruminants,  eilect  of  copper  on  the  orga- 
nism of,  474. 

Russian  petroleum,  researches  on,  936. 

R utile,  conversion  of,  into  ilnienite, 
1104. 

from    the     itaoolumite    of    Edge 

Hill,  Pa.,  270. 

Rve  grain,  contribution  to  a  knowledge 
'of,  532. 

manuring  experiments  with,  103. 

meal,  separation    of    wheat    nu«l 

from,  370. 


s. 


Saccharic  acid,  antimony  derivatives  of, 

424. 
Saccharimctcrs,    new    observation    tube 

for,  1219. 
Sanclmrin,  171. 

Vul-.  XLVI. 


Saccharin,  action  of  sodium-amalgam 
on,  574. 

Saccharine  liquors,  purification  of,  645, 
791. 

Saccharogen,  914. 

Sm-charometers,  half-shadow,  facilita- 
ting the  use  of,  1236. 

Saccharose,  fonnation  and  accumula- 
tion  of,  in  the  beet, 476. 

physiological  functions  of,  345. 

Sacuhiiic  acitl,  923. 

Sacuhnin,  923. 

Salllorite  from  Schneeberg  and  Bieber, 
lints,  1099. 

and  spatliiopyrite,  identity  of,  405. 

Safrole,  and  its  constitution,  1338,1339. 

Sagviuulite,  564. 

Sails,  methods  used  by  fishermen  for 
"barking"  and  in  other  ways  pre- 
serving, 800. 

Sainfoin,  experiments  with,  at  Grignon, 
1883,  1070. 

Salicin,  synthesis  of,  from  synthetical 
lielicin,'439. 

Salicvl  orcinol  ether,  and  its  derivatives, 
3 1 '2. 

Salicvlaldchyde,  action  of  zinc  chloride 
on"  1164. 

Salicyk'thylcnc  nitroplicnol  ethers,  -436. 

Salicylic  acid,  action  of,  on  starcli,  233. 

action   of   phenyl    phosphate 

on  the  s..Hlium  salt  of,  326. 

— — action    of    ])liosphorus    oxy- 

chloride   on    the    neutral    i)ot!issium 
siUt  of,  325. 

boiling  points  of  the  ethereal 

salts  of,  897. 

detection  of,  in  dietetic  sub- 
stances, 372 

in  beer  and  wine,  778. 

influence  of,  on  alcoliolic  fer- 
mentation, 76-t. 

o-metamido-,  action  of  ben- 
zoic chloride  on,  308. 

Salicylplienol,  and  its  derivatives,  311. 

Salicvlresorcinol,  and  its  derivatives, 
311. 

ctlier,  and  acetyl-derivative,  311. 

Saline  solutions,  coliesion  of,  and  of 
their  admixtures,  1251. 

freezing  point  of,  1248. 

very  dilute,  electric  conduc- 
tivity of,  881,  882. 

Salt  as  manure,  8()6. 

Salt  solutions,  molecular  volumes  of,  658. 

—^  normal,    specific   gravity   of, 

144. 

Salt  works  of  (Jiraud  in  I'rancc,  513. 

Saltpetre,  Chili,  rubidium,  ciesium,  li- 
thium, and  boric  acid  in,  968. 

effect  of,  on  the  growth  of  pota- 
toes, 361. 
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Saltpetre   (potassium    nitrate),   deposit 

of,  at  Cochabamba,  Bolivia,  1271. 
Salts,    certain ,    comparative    nitrifying 

action  of,  1417. 
— —  containing  water,   dissociation   of, 

and  relation  of  the  dissociation  to  the 

molecular  volume  of   the    combined 

■water,  952. 

curves  of  solubility  of,  807. 

decomposition  of,  by  water,  807. 

dehydrating  action  of,  1251. 

densities  of  solutions  of,  251. 

— —  heat  of  hydration  of,  803. 

hydrated,  electrolysis  of,  65"4. 

melting  points  of,  3. 

neutral,  relative  absorption  of,  in 

the  human  stomach,  193. 
■ of   ammonium,    the    amines,    the 

alkali  metals,  and  the  alkaline  earths, 

physiological  action  of,  348. 

of  bivalent  metals,  freezing  points 

of  solutions  of,  808. 

of  the  alkali  metals,  freezing  points 

of  solution  of.  701. 
solubility  of,  887. 

in  water  at   high  tempera- 
tures, 254. 

various,     comparative    nitrifying 

effect  of,  924. 

water  of  crystallisation  of,  806. 

Samarskite,  analysis  of,  111. 

from  Berthier  Co.,  Quebec,  894. 

Sanitation  of  large  towns  and  value  of 

the  refuse  matter  from  them,  642. 
Santonous  acid,  products  of  the  decom- 

jrosition  of,  327. 
Saponetin,  334. 
Saponin,  and  its  acetyl-derivatives,  463. 

from  Sa2)onaria  officinalis,  332. 

position  of,  in  the  roots  of  certain 

plants,  847. 

products  of  decomposition  of,  334. 

Sarcosine,  994. 

anhydride,  and  its  salts,  994. 

formation  of  urea  from,  1394. 

Sarcosine-mesouric  acid,  1129. 

bromo-,  1128. 

Sarcosine-uric  acid,  1128. 

"  Scab,"  in  potatoes,  1419. 

Scales  of    temperature    and   molecular 

weights,  804. 
Scapolite      and     plagioclase     minerals, 

chemical  resemblance  between,  567. 

group,  566. 

Scatole,  synthesis  of,  458. 

transformation  of,  into  indole,  458. 

Schists,    crystalline,   of  Kaiserberg,    in 

Styria,  412. 
Schreibersite,  in  the  Cranboume  meteo- 
rite, 417. 
Schweizer's  solution,  957. 
ScovilUte,  a  new  phosphate  of  didymium, 


yttrium,  and  other  rare  earths  from 

Salisbiu-y,  Conn.,  26. 
Scoviliite,    and    rliabdophane,   identity 

of,  827. 
Sea-mud,  106. 

manuring  with,  867. 

Sea-water,  influence  of  the  salts  of,  on 

fresh-water  animals,  620. 

physical  properties  of,  889. 

solid  and  gaseous  constituents  of, 

31. 
Secondary  amines,  action  of  sulphonic 

chloride  on,  285. 
Seed  tubers,  effect  of    drying,   on   the 

yield  of  potatoes,  624. 
Seeds,  effect  of  drying  on  the  germina- 
tion of,  629. 
of  forest  trees,  mineral  constituents 

of,  353. 
of  Leguminosae,  occurrence  of  citric 

acid  in,  1304. 
of  various  sizes,  plants  from,  352. 

ratio   of    nitrogen    to    phosphoric 

acid  in,  1404. 

relation  between  chemical  meta- 
morphosis and  transformation  of 
forces  during  the  germination  of, 
1207. 

valuation  of,  200. 

Selenium  minerals,  from  Cacheuta,  406. 

Separators  (cream) ,  comparison  of,  1447. 

Serradella  at  various  ages,  composition 
and  digestibility  of,  206. 

Sesame  seed,  properties  of,  and  beha- 
viour of,  in  the  animal  system,  852. 

Sevres  blue,  manufacture  of,  644. 

Sewage,  methods  used  for  the  disposal 
of,  642. 

use  of  carbohc  acid  in  the  disin- 
fection of,  697. 

utilisation  of,  1418. 

Sewage-contaminated  rivers,  self-purifi- 
cation of,  932. 

Sewer  slime,  manurial  value  of,  107. 

Sheep,  urine  of,  1204. 

Shellac,  refining  of,  380. 

Silage,  864. 

changes  which  take  place  in  the 

conversion  of  hay  into,  772. 

composition  of,  770. 

Silent  discharge,  action  of,    on  oxygen 

and  nitrogen  in  presence  of  chlorine, 

710. 
compounds  obtained  by  means 

of  gas  batteries  and,  1242. 
Silesian  farm  without  cattle,  636. 
Silfbergite,  409. 
Silica,     artificial    pseudomorphism    of, 

895. 
estimation  of,  in  ores,  493. 

function  of,  in  the  vegetation  of 

maize,  201. 
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Silica,  importance  of,  in  the  culture  of 

oat!.,  1211. 

soluble,  prepanition  of,  958. 

vitreous  ami  oniinary  amorphous, 

1258. 
Silicates,  nrtilieial  prxiductiou  of,  5(54. 

quantiti^tive   sepanilion  of  potash 

and  soda  fn>ni  ferric  oxide,  aluiuiua, 
lin)e,  and  uia^iiesia  iu,  110. 

Silicon  fluoride  and  hydride,  spectra  of, 

6-49. 

heat  of  formation  of,  1240. 

temperature  of  solidification 

of,  817. 

line  spectm  of,  242. 

Silken  gomls,  process  for  finishing,  with 

amber,  799. 
Silkworms,  development  and  nutrition 

of,  1202. 

in  their  different  stages,  analyses 

of,  668. 

Jajnuiese  {Bomhi/r  mori),  develop- 
ment and  nutrition  of,  607. 
Silver  chloride,  action  of  light  on,  1238. 

bromide,  and  iodide,   action 

of  bromine  and  iodine  on,  393,  556. 

displacement  of  chlorine  bj 

bromine  in,  1245. 

compounds,  with,  S,  As,  and  P, 

156. 

cyanide,  detection  of,  118. 

— — reactions  with,  118. 

electrochemical     equiralent     of, 

1089. 

extraction  of,  from  ores  by  means 

of  stxliuni  tliiosulpliate,  lOtyk 

ferricjanide,  reactions  with,  118. 

fenwyanide,  r»'actions  with,  118. 

iotliile,  diniorphism  of,  16. 

relation  between  the  pressure 

and  the  temjwraturo  of  transforma- 
tion of,  1260. 

■  nit  nit  e  and  ammonia,  2<>1. 

— —  reaction    l)etween    meroiric 

cjanide  and,  in  presence  of  ammonia, 

168. 

nitrite  and  ammonia,  1 57. 

nitrocyanide,  108. 

permeability  of,  to  oxygen,  961. 

toughening,  in  the  melting  crucible, 

1445. 
Siiiapic  acid,  and  ita  salta,  1387. 
Sinapine,  investigations  on.     I.  Sinapic 

acid,  1387. 
Skim-milk,   estimation   of    the   fat   in, 

1435. 

utilisation  of,  534. 

SkriTanofPs  cell  (p<)<-ket  form),  881. 
Slag,  ba-fic,  cry.Htnlline   aj)peaninco   of, 

loss. 

■  proceM  for  the  recovery  of,  1226. 
Slags,  funnation  and  use  of,  1226. 


Slags,    phosphatic,    utilisation   of,   783, 

1228. 
Sleepers,  solution  for  the  preseiTation 

of,  1233. 
Smalt  ine  from  Sehneebcrg,  1100. 
Soap  analysis,  223. 
Soap  varnishes,  6-18. 
"  Soda  caustiijue,"  Renz's,  1088. 
industry,  notes  on,  613,  141'2. 

quantitative    separation    of,   from 

ferric  oxide,  alumina,  lime,  and  mag- 
nesia in  silicates,  110. 

Soda-lime,  preimration  of,  639. 

Sodium,  a  new  microchemical  test  for, 
366. 

alcoholate,     heat     of     dissolution 

of,  4. 

alcoholates  and  sodium  salts  of  or- 
ganic acids,  action  of  carbonic  oxido 
on  mixtures  of,  38. 

heats  of  formation  and  dis- 
solution of,  112. 

arsenite   and   arsenate,    behaviour 

of,  with  indicators,  869,  870. 

bicarbonate,  preparation  of,  712. 

calcium   carbonate  from  the  crude 

soda  solution  of  Leblanc's  process, 
1U2. 

carbonate,  artificial,  history  of  tho 

preparation  of,  from  common  salt, 
16. 

chlorate,  pyroelectricity  of,  3. 

chloride  as  a  manure,  926. 

electrolysis  of,  541. 

and  its  indual  rial  appli- 
cations, 248. 

(luorides,    heat  of    formation   of, 

546. 

hydrogen     carbonate,     estimation 

of,  in  presence  of  normal  carbonate, 
869. 

hydroxide,  estimation  of  small  pro- 
portions of,  in  presence  of  large  quan- 
tities of  carbonates,  869. 

preparation  of,  15. 

malonic    ether,    action    of    cthyl- 

o-bromi.sovalerate  on,  423. 
morcaptide,  action  of  sulphur  on, 

1282. 
nitrite,  commercial,  514. 

nitroso]>henol,  pre|tanitionof,  1008. 

jK)lysul|)hides,  1260. 

stainiatv,  analysis  of,  498. 

sulphate,  formation  of,  in  bricks, 

127. 

hent  of  dissolution  of,  4. 

maximum  solubility  of,  556. 

sulphites,  normal   and  acid,   heats 

of  solution  of,  803. 

thio^uipliatc,  (liujorphism  of,  819. 

Soil,  arable,  a-<similulion  of  the  urgauto 
matter  of,  208. 
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Soil,  behaviour  of  zinc  salts  with  plants 
and  in  the,  1408. 

chemical  changes  in,  633. 

effect    of    water    holding    sodium 

chloride  and  zinc  sidphate  in  solution 

on,  856. 
influence  of  a  crop  and  shelter  on 

the  physical  properties  of,  922. 
influence  of  artificial  manures  on 

the  pliysical  properties  of,  210. 
influence  of  the  amount  of,  on  the 

development    of    roots     of     various 

plants,  626. 

of  barley  plots,  nitrogen  in,  687. 

of  bean  plots,  nitrogen  in,  687. 

of  clover  plots,  nitrogen  in,  687. 

of  root  plots,  nitrogen  in,  687. 

sandy,  manuring  with  kaiuite  and 

bone-meal,  868. 
some   of   the  changes  which    the 

nitrogenous    matter   in,    experiences, 

490. 
temperature  in  relation  to  the  air 

temperature,  357. 
which  liad  been  removed  from  its 

original  position  and  subsequently  re- 
placed, fertility  of,  773. 
Soils,  analysis  of,  921. 
arable,   estimation    of  phosphoric 

acid  in,  871. 
assimilability    of    the    pliosphoric 

acid  in,  868. 
• at    Rotbamsted,    nitric    acid     in, 

357. 
certain,  in  Japan,  examination  of, 

680. 

chemical  stiidy  of,  677. 

different,  rich  in  humus,  and  their 

behaviour  with  water,  632. 
heavy,  raw,  how  to  bring,  into  cul- 
tivation, 1412. 

micro-organisms  in,  486. 

of  experimental  fields  at  Eotham- 

sted,   determinations  of  nitrogen    in, 

and   bearing   of   the   residts    on  the 

question  of  the  sources  of  nitrogen  of 

our  crops,  682. 
■ of    experimental    mixed     herbage 

plots,  nitrogen  in,  690. 

of  experimental  wheat  plots,  nitro- 
gen in,  685. 

of  Melilotus  leucantha  and  white 

clover  plots,  nitrogen  in,  688. 

phosphates  in,  1424. 

thermal  conductivity  of,  923. 

use  of   gypsum  and   its   mode  of 

action  as  a  dressing  for,  1418. 

Soja  bean,5note8  on,  918. 

Solar  i"ays,  influence  of,  on  the  tempera- 
ture of  trees,  917. 

■ temperature,  approximate  estima- 
tion of,  241. 


Solid  bodies,  perfect  elasticity  of,  255. 

substances,  solubility  of,   in  water 

at  various  temperatures,  1090. 

Solids  and  liquids  and  gases,  a  new  rela- 
tion between,  256. 

determination   of   the    density  of, 

by  means  of  the  sp.  gr.  bottle,  213. 

influence  of  pressure  on  the  tem- 
perature of  volatiUsation  of,  252. 

Soluble  substances  in  dilute  solutions 
and  water,  attraction  between,  1065. 

Solution,  nature  of,  253. 

thermal  effect  of,  1244. 

Solutions,  dilute,  electrical  conductivity 
of,  1241. 

Solvents,  general  law  of  freezing  of, 
952. 

Sorbin,  action  of  cupric  hydroxide  on, 
1112. 

Sorgho-sugar  making  in  America,  699. 

Sorghum  haJepense,  cultivation  of,  921. 

Sowing,  effect  of  depth  of,  on  the  germi- 
nation and  growth  of  plants,  1404. 

Spark-spectra  emitted  by  metallic  ele- 
ments under  varying  conditions,  801. 

Sparteine  and  its  derivatives,  337. 

Spathiopyrite  and  safflorite,  identity  of, 
405. 

Specific  gravities  of  several  organic 
compounds  at  temperatures  near  their 
melting  points,  1089. 

of  normal  salt  solutions,  144. 

heat  of  mellite,  1244. 

volumes  of  saturated  and  unsatu- 
rated alkyl  salts  and  hydrocarbons,  8. 

of    some    double    chlorides, 

956. 

of  liquids,  147,  1252. 

Sjjectra,  infra-red,  1. 

radiation,    of    metallic 

vapours,  1237. 

of   silicon   fluoride   and    Hydride, 

649. 

— —  ultra-violet  spark,  emitted  by  me- 
tallic elements,  and  their  combinations 
under  varying  conditions,  photo- 
gi'aphic  investigations  of,  137. 

Spessartite,  artificial  production  of,  410. 

Sphene,  artificial  production  of,  565. 

Spheroidal  stat€,  957. 

Spice,  champion,  865. 

Spices,  exannnation  of,  642. 

Spirit,  artichokes  a  source  of,  526. 

preparation  of,  132. 

Spyrogyra,  albumin  in,  343. 

Splenic  fever,  inoculation  against,  with 
Pasteur's  protective  lymph,  914. 

Spodumene  from  Dakota,  23. 

Sprouting  of  grain,  chemical  changes  in- 
duced by,  200. 

Stables,  Stassfurt  salts  as  absorbents  in, 
491. 
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Standard  soap  solution,  1072. 

StaniiHte  of  soda,  anul_\>i*  of,  lOS. 

Stanno-platiiiic  coinjHniiuU,  ti'Si. 

Stannous  salts,  estinmtioi\  of,  l\v  jwias- 
sium  cliromate,  K»78. 

seli'nide,    action    of    hydroehlorio 

acid  on,  I'J. 

sulpliidij  action    of    hydrochloric 

acid  on,  18. 

tcUuride,   action    of    hydrochloric 

BOJd  on,  19. 

Starch,  action  of  acetic  anhydride  and 
acetic  chloride  on,  -120. 

dilute  acetic  a<id  on,  281. 

dilute   hydrochloric   acid  on, 

721. 

behaTiour  of,  in   the  presence   of 

inorganic  and  organic  acids,  36,  574. 

behaviour  of,  towards  gases,  1250. 

estimation  of,  in  food,  'J3U. 

iodine  reaction  of,  57t). 

manufacture  of,  123I-. 

from  maize,  528. 

jK)tato,  prepanition  of,  13 1. 

relation  of  red  colouring  matter  of 

the  phanerogams  to  the   migration  of, 
M4»2. 

soluble,  36. 

varieties  detected  by  the  swelling 

process,  370. 

Stan-h-grains,  chemical  nature  of,  575. 

Starch-paste  and  swollen  starch,  differ- 
ence between,  570. 

Stan-h-sugar,  occurrence  of,  in  a  com- 
mercial niapberry -juice,  778. 

Stnn-hes,  &e.,  estimation  of  moisture  in, 
927. 

Stature,  influence  of,  on  the  interchange 
of  matter  and  energy,  1393. 

Stearic  acid,  amido-,  89. 

Stearocutic  acid,  859. 

Stearoiimc,  1 115. 

Stearyl  chloride.  1126. 

Steel,  analyses  of,  1231. 

castings,    evolution    of   gas   from, 

787. 

modem  processes  for  the  manufac- 
ture of, and  tlie  properties  and  methods 
of  testing  these  materials,  519. 

new  method  of  estimating  carbon 

in,  1427. 

so-called  burning  of,  935. 

Stephanite,  crystal  of,  from  Wheal 
S'ewton,  4(J5. 

Sterile  soil  from  California,  486. 

Stibiiite  from  Japan,  22. 

Stom:M^b,  human,  alteration  of  cane- 
sugar  in,  91. 

relative  absorption  of  neutral 

salts  in.  193. 

Stone,  artilii'ial,  preparation  of.  379. 

fruit,  ratio  of  llesh  to  stone  in,  477. 


Stonework,  jirocess  for  preserving  and 
colouring.  880. 

Stony  concretions  in  animals,  348. 

Stratiotes  aluides,  constituents  and  pro- 
perties of",  and  its  use  as  a  manure, 
1U8. 

Straw,  aerobic  and  anaerobic  fermenta- 
tion of,  1412,  1  M3. 

cfTect    of    liigh     farming    on    the 

amount  of  uutrilit>us  matter  in,  772. 

Straw-litter  antl  peat-litti-r,  composition 
of,  1418. 

Strontia  process,  recovery  of  sugar  by, 
133. 

Strontia-sugar,  production  of,  from 
molasses,  b\  Scheibier's  process, 
1236. 

Strontium  compounds,  recovery  of, 
394. 

hydroxide,    prcparat  ion    of,    712, 

1221. 

monosaccharate,  table  of  the  solu- 
bility oi,  in  water  at  dillerent  tem- 
peratures, 131. 

oxysulphide,  1263. 

separation  of,  fro;n   calcium,    497, 

1077. 

sulphate,  process  for  working  up, 

122.-). 

solubility  of,  iu  acids,  813. 

Strychnic  acid,  1H8. 

Strychnine,  a  protluct  of  the  action  of 
potas-ium  permanganate  on,  188. 

behaviour  of,  in  the  animal  orga- 
nism, 188. 

conversion  of  brucine  into,  88. 

ethylcyanide,  338. 

solubihty  of,  and    preparation   of 

some  of  its  salts,  ls7. 

Stypimic  acid,  derivatives  of,  1004. 

Styrene  dibroniide,  urthonilro-,  66. 

dibromo-,  action  of  bromine- 
vapour  on,  603. 

ortiionitro-,    action    of    sulphuric 

acid  on,  66. 

paranitro-,  and  its  dibromide,  604. 

Styrolene,  metanitro-,  and  its  dibromide, 

"1175. 
orthonitrochloro-,  and  ortha/nido- 

ddoro-,  1030. 
Suberin,  860. 
Sublimates,    appai  |tus     for    obtaining, 

361. 
Subsoils  at  Rothamsted,  nitric  acid  in, 

357. 
Succinic  acid.di-isonitroso-,  and  its  salts, 

584. 
chloride,     action    of     jjhospliorus 

pentnchloride  on,  -U). 
Succinimide,  derivatives  of,  1115. 
Hnccirubra   bark,  natural   and    renewed, 

analysis  of,  919. 
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Sugar,  action  of  cai-bonic  anhydride  on 

calcareous  solutions  of,  419. 

analysis,  502,  503. 

■ distribution  of,  in   beet,   and    the 

position   in   the    beet  of    the    mean 

amount  of  sugar,  766. 

estimation  of,  in  beetroot,  64-2. 

in    pure    aqueous    solutions, 

1219. 

examination  of,  1219. 

factories,  use  of  magnesium  sul- 
phite and  ferric  chloride  in,  939. 

improvements  in  the  manulacture 

of,  1235. 

recovery  of,  by  the  strontia  pro- 
cess, 133. 

refinery,  working  of,  791. 

refining  of,  by  means  of    concen- 
trated acetic  acid,  790. 
• separation  of,  from  molasses,  133, 

527,  1447. 

sorglio-,  making  in  America,  699. 

Steffen's    jjrocess     for     obtaining, 

from  molasses,  1235. 
Sugar-cane,  researches  on,  1212. 
Sugars,  action  of  cupric  hydroxide  on, 

1111. 

some  reactions  of,  77<S. 

Sunflower-seed  cake  as  fodder  for  milch 

cows,  483. 
Sunlight,   action  of,    on  water   and    oil 

colours  used  in   dyeing  and  printing, 

700. 
Sulphamiueparapropylbenzoic  acid  and 

some  of  its  salts,  456,  457. 
a-   and  /3-Sulphaminephthalic  acid,  de- 
rivatives of,  320. 
Sulphanilazocumenol,  potassium  salt  of, 

1147. 
Sulphides,  conversion  of,  into  sulphates, 

1092. 
formed   by   pressure,   influence  of 

repeatexl  compi-essiou  on  the  amouut 

of,  959. 
Sulphonic      acids,     amido-,      aromatic, 

acetyl-derivatives  of,  1024. 
derivatives,  action  of  chlorine  on, 

1127. 
Sulphoparahydroxybenzoic  acid  and  its 

salts,  446. 
a-    and  /3-Sidphophthalic    acid    and  its 

stlts,  320.  Ji 

Sulphorthotolylazometacresol,  902. 
Sulphur,  action  of,  on  oxides,  959. 

atomic  refraction  of,  149- 

compounds,     certain,     action      of 

potassium  permanganate  on,  151. 
volatile  organic,   analysis  of, 

1215. 

■ crystallisation  of,  889,  1254. 

estiniation  of,  in  organic  com- 
pounds, 500. 


Sulphur,  estimation  of,  in  pyrites, 
492. 

experiments    to    combine    sulphur 

with,  1255. 

from  the  fumaroles    of  Montecito 

in  the  Island  of  Ischia,  1099. 

octohedral,  solidification  of,  390. 

oxychlorides,  heat  of  formation  of, 

250. 

red,  391. 

salts  derived  from  jjhosphorus  tri- 

sulphide,  555. 

Schaffner  and  Helbig's  process  for 

the  recovery  of,  228. 

superfused,  duration  of  the  solidi- 
fication of,  553. 

solidification  of,  389. 

Sulphui'ic  acid,  action  of,  as  a  manure, 
775. 

as  a  manure,  926. 

density  of,  1256. 

dilute,  electrolysis  of,  654. 

estimation  of,  in  presence  of 

organic  matter,  109. 

formation    of,    in     the    lead 

chambers,  G98. 

Japanese,  lead-chamber  de- 
posit from,  392. 

loss  of  nitre  in  the  manufac- 
ture of,  1222. 

manufacture  of,  126. 

tree   from    arsenic   and 

selenium,  126. 

from  pyrites  in  America, 

1082. 

— — in  America,  230. 

Sulphurous  acid  and  its  salts,  titration 
of,  776. 

anhydride,  compounds  of,  1256. 

• in  the  air  of  Lille,  710. 

chloride,  conversion  of,  into  disul- 

pliur  dichloride,  1255. 

Superphospliate  as  manure,  867. 

Superphosphates,  a  cause  of  the  differ- 
ences noticed  in  the  estimation  of, 
639. 

action  of,  on  tlie  soil,  1071. 

analysis  of,  1426. 

estimation  of  phosphoric  acid  in, 

1424. 

influence  of,  on  the  quality  of  the 

yield,  360. 

retrogression  of,  1214. 

use  of,  925. 

Syenite,  Biellese,  presence  of  yttrium 
in  the  spliene  of,  158. 

Sylvic  acid,  and  the  hydrocarbon  from 
'it,  1364. 

Synthetical  mineralogical  studies,  565. 

Syntonin,  1388. 

Syssiderite  of  Atacama,  analysis  of  the 
rocky  portion  of,  414. 
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Sj'ssidorite   of    Lodrun,  geologu-ul    )ii 
tory  of,  417. 


T. 


Tachylvtp  of  the  Western  Isles  of  Seot- 
laml,  57#. 

Talc,  ultcrution  of,  into  aiithophTllitc, 
272. 

pscudomorphous   after  mugnctito, 

273. 

Tannic  acid,  oakbark,  321. 

Tannin,  acetvlisation  of,  117H. 

action  of  air  on  solutions  of,  1438. 

anil  oak-bark  tannin,  behaviour  of, 

towanls  various  reagents,  1355. 

estimation  of,  GOG,  143S. 

extracts,  examination  of,  031. 

function  of,  in  plants,  628,  1209. 

hemlock-,  and  some  of  its  deriva- 
tives, 1025. 

in  hojis,  behaviour  of,  towards  the 

albuniinui'ds  in  malt,  527. 

0!ik-bark-,  1439. 

Tannins,  bark,  and  some  of  their  deriva- 
tives, 1025. 

Tartar  emetic,  substitute  for,  in  dyeing, 
796. 

Tartaric  acid,  estimation  of,  372. 

from  ervthrol,  attempt  to  ob- 
tain, by  electrolytic  oxidation,  297. 

trustworthiness    of  Uerthelot 

and  Flcurier's  method  for  the  estima- 
tion of,  371. 

gUicosiilc,  synthesis  of,  1304. 

Tarlronamide,  1124. 

Tartonic  acid,  derivatives  of,  1123. 

from  glycerol,  attempt  to  ob- 
tain, by  electrolytic  oxidation,  297. 

Tellurium,  reactions  of,  tM'4. 

Telluroiw  anhydride,  compounds  of,  witli 
acids,  12.')t). 

Temperature,  effect  of,  on  the  electro- 
motive force  and  resiiJtunco  of  bat- 
teries, 243. 

inlluence  of,  on  the  rate  of  certain 

reactions,  1295. 

nwliation,     and     energy,    relation 

between,  249. 

regulator,  656,  883. 

scale  of,  804. 

Tcm|>emturcs,  constant,  in  the  soil,  in- 
fluence of,  on  pUnts,  916. 

Tephroite.  972. 

Terebic  acid,  and  some  of  its  derivatives, 
459. 

Terebilie  acid,  chloro-,  and  some  of  its 
salta,  460. 

derivatives  of,  459, 

Terephthalalduxime,  and  its  ethyl-  and 
acctyl-dcrivatives,  581. 


Terephthalamidine,  and  its  salts,  1158. 
Tereplithaiic  acid  from    isobutylbenzoic 

acid,  1010. 
Terephthaluiiitrile,  derivatives  of,  1157. 
Terpene,  from  isoamylamine,  synthesis 

of,  1190. 
Tertiary  alcoholic  iodides,  some  reactions 
of,  167. 

amvl   compounds,   vapour-density 

of,  lli9. 
Tetracetamidodihvdroxyphenylquinol, 

309. 
Tct  mcetamidod  iliy  d  roxy  p  heny  Iqui  none, 

309. 
Tetracetylphenolglucoside,  439. 
Tetradecylene  bromide,  1108. 

prepanition  of,  571. 

Tetratleeylidene,  1108. 

Tetraliyelrazoresorulin,  1334. 

Tet  rahydroautliraconecarboxy  lie       acid, 

330. 
Tetrahvdronaphthalonedicarhosylic  acid 

(ft^)'  synthesis  of,  907,  908. 
Tetrahydronaphthalenesulphonic   acids, 

608. 
Tetrahydroquinaldine,   and   its    deriva- 
tives', 183. 
Tetrahydroquinolinemetacarboxylic 

acid'  1197. 
Tetrahydrorthohydroxyquinaldine,    and 

its  derivatives,  1374. 
Tetmhydrorthomethoxyquinaldine, 

1374. 
Tetnjhvdroxamvlidene    -   phosphonium 

iodide,  1119.' 
Tetrahydroxethylideno  -  phosphonium 

iodide,  1119. 
Tetrahydroxybenzcne,  nitnuiiido-,  58. 
Tetramethi.xydiamidodiphenyl,    and    its 

derivatives,  1330. 
Tetramcthylallylalkine,  1114. 
Tetramethylanndobenzciic,  1320. 
Tetramethylanimoiiium      cyanide,     and 
double  salts  of  silver  cyanide  with,  286. 

and  its  salts,  338. 

Tetramethylbenzene,  4-1. 

and    thiocarbimide    and    thiocarb- 

amide  of,  1320. 
Tetramethylbenzidinc,    and    it^  deriva- 
tives, 747. 
Tetramethyldiamidodiphenylaminc,  oxi- 
dation of,  597. 
Tet  nimet  iiy  Idiamidotripheny  Imethane, 

orthonitro-,  1315. 
Tetramel  by  ldiith\  Iparaphenylammo- 

nium  iodide,  178. 
Tetramethyl|>henylene-8afranino,  539. 
Tetramethylj)ip<ri(iine,  moniodo-,  1290. 
Tetnimetliylsulphonaiiiiile,  2H5,  2SH. 
Tetramethyllhionaniline,    and    its  salts, 

1141. 
Tctramethyluric  acid,  1310. 

0   1)1   3 
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Tetraphenjlethane,  1034. 

unsvmuietrica),  320. 

TetretbUallylalkine,  111k 

Tetrethyldiauiidotriplienjlmetliane, 
orthonitro-,  and  its  amido-  aud  colour- 
base,  1316. 

Tetrethylsafranine,  539. 

Tetric  acid,  and  its  homologues,  41. 

Tetronervthrin,  196. 

Teuci'in,  action  of  nitric  acid  on,  332. 

Thallium  dihvdrogenpyrop]iosphate,397. 

Thapsia  resin,  46U. 

Thapsic  acid,  aud  its  salts,  461. 

Thebaine,  and  its  derivatives,  1201. 

Thenardite,  and  preparation  of  the  arti- 
ficial variety,  969 

Thermic  substitution  constants,  law  of, 
883. 

Thienvl,  586. 

Thioaldehvde,  oxidation  of,  294. 

Thiocarbaniidazobcnzcne,  11 J  9. 

Thiocarbamide,     compounds    of,     ■with 
metallic  salts,  1U17. 

Thiocarbimides,    action    of,    on    amido- 
acids,  907. 

ThiocarbonatPs,    volumetric    estimation 
of  carbon  bisulphide  in,  1077. 

Thiocyanates,  estimation  of,  501. 

Thiodilat-tyhc  acids,  1298. 

Thiodiphenvlamine,  and  its  derivatives, 
595,  1156. 

Thioeosin,  1025. 

Thiofluorescein,  1025. 

Thiohydracrylic  acid,  1299. 

Thioisophthalamide,  1157. 

Thiolactic  acids,  and  their  salts,  1298. 

Thiomolybdates,  161,  1268. 

Thiophene,    artificial   formation  of,  and 
its  derivatives,  45. 

chloro-,    and    iodo-derivatives   of, 

1130,  1131. 

condensation-products      of,     with 

aldehydes,     methylal,      and      benzyl 
all  o'.iol,  1000. 

• derivatives,  nitration  of,  1314. 

group,  45,  586,  1130. 

homologues  of,  586,  1131. 

iodonitro-     and     dibromodinitro-, 

1314. 

series,  isomerism  in,  1131. 

simple    condensation-products    of, 

586 

Thiophenecarbcsylic  acid,  46. 

Thiophenenitrile,  46. 

Thiophenesidphonic  acids,  45,  1133. 

derivatives  of,  1130,  1133. 

Thiophcnic  acid,  46. 

Thiopbtlialic  anhydnde,  1025. 

Thiosulphuric  acid,  estimation  of,  492. 

time  of  existence  of,  in  aque- 
ous solution,  554. 

Thioterephthalamide,  1158. 


Thiotolene,  and  di-  and  tri-  bromo-j 
1132. 

ThomsenoUte,  265,  716. 

Thoria,  separation  of,  from  the  other 
oxides.  111. 

Thorite  of  Arendal,  406. 

Thymodialdehyde,  57. 

Thvmol,  derivatives  of,  56. 

Thymol-chloral,  187. 

Thymoparacrylic  acid,  and  its  methyl- 
derivative  and  salts,  57. 

Thyroid  gland  of  men  and  oxen,  chemi- 
cal constituents  of,  1060. 

Timbers,  solution  for  the  preservation 
of,  1233. 

Tin,  antimony,  and  arsenic,  qualitative 
separation  of,  777. 

bromine  compounds  of,  1265. 

■ brucme  as  a  test  for,  498. 

Tinplate,  estimation  of  lead  in,  1078. 

Tissues,  determination  of  the  rate  of 
consumption  of  oxygen  in,  by  means 
of  the  spectroscope,  1391. 

Titanates,  artificial  production  of  certain, 
564. 

Titanic  acids,  gelatinous  modification  of, 
1093. 

influence  of,  on  the  fusibility 

of  refractory  earths,  784. 

oxide,  separation  of  alumina,  ferric 

oxide  and,  640. 

Titanium,  atomic  weight  of,  395. 

double  fluorides  and  oxyfluorides 

of,  264. 

monosulphide,  1093. 

Tobacco  fat,  173. 

manuring  of,  362,  490. 

smoke,  wax-like  body  from,  173. 

stems  from  Virginia,  analysis  of, 

99. 

Toluene,  action  of  methylene  chloride 
on,  1312. 

the  induction  spark  on,  1243. 

bromiso-orthodiamido-,  1143. 

chloronitro-,  Wachendorff's,  1133. 

purest,  of  commerce,  sulphur  com- 
pound in,  46. 

tetra-    and    hexa-hydrides,  from 

resin  essences,  844. 

Toluenedisulphonic  acid,  parabromo-, 
and  its  derivatives;  70. 

Toluene-orthosulphinic  acid,  paramido-, 
and  its  salts,  454. 

Toluene-orthosulphonanude,  paramido-, 
and  parachloro-,  73. 

Toluene-orthothiosulphonic  acid,  par- 
amido-, 454. 

Toluene-parasulphinic  acid,  orthamido-, 
and  its  salts,  454. 

Tolueneparas  dphonamide,  orthamic'o-. 
and  its  derivatives,  72. 

orthochloro-,  72. 
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Toluonoparathiosulphonic     aciJ,     ortb- 

aiuido-,  aiul  its  ><iilt!>,  4o3. 
Toliu'ueparodulplioiuciioiil.ortliochloro-i, 

73. 
Toluenesulphamino,  45i,  455. 
Toluic    aciil,    iiitro-,    from   uitro-metn- 

isocyiiu'iu',  -IG. 
ToluiJiiu',  lutK)-,  action  of  etlivlcne  bro- 

uiidc  on,  11 12. 
(ni.  p.  JtrS")  pivpared  from 

liqnid  diniti-otoliiene,  13lf). 
Tolujdines,  action  of  cvanoj^en  on,  1141. 
Toluquoinoxalinc,  and  its  salts,  1U53. 
Toluqiiinoline,     deri»ativcs     of,     1198, 

II  UK. 
Toluquinone,  tribromo-,  action  of  potas- 
sium bvdroxidc  on,  175. 
Toliivlaldebvdes,   and  their  derivatives, 

iii;i. 

Toluvlencdiauiino,  1316. 
Tolvldipbenvlearbinolnietacarboxvlic 

a'cid,  323." 
Tohldiplienvlmctbane,  322, 
Tol  vldipben}  luicl  hauccarboxvlic      acid, 

322. 
TolvUtibine,  and  its  derivatives,  1135. 
Tolylthiohiuret,   and   its    acetyl-dcriva- 

tive,  1140. 
Topaz  from  Maine,  U.S.,  27. 
Trachyte    of    (jK'ichenberg,    action    of 

water   containing    carbonic    acid    ou, 

569. 

region  of  the  Rbodope,  414. 

Trees,   influence   of    .solar    rays   on    the 

temperature  of,  917. 
Triacetonealkamine,      preparation      of, 

1290. 
Triacetonamine     and     its    homologues, 

1290. 
Triacetonine,  1290. 

nitroso-,  1290. 

Tria<-etyiformainidil,  723. 
Triacotyl-triamidijphenol,  309. 
TribcnzoylincsitylcMC,  lOOO. 
Tribenzoylmethane,  64. 
Tribromhydrin,    crude,    a    monobromo- 

glvcol  obtained  by  the  sapouilication 

of;  57. 
Tricalcium   phosphate,   preparation   of, 

892. 
Tricajirylamine,  985. 
TricarlHjpyridinic  acid,  and  its  salts,  758. 
Trictboxybenznldchyde,  6S. 
Triefhox'ybeiizoic  acid,  6S,  1043. 
Tricthoiyphenylpropionic  acid,  68. 
u-    and    /S-Trictl»ylii'»culelic    acid,    and 

thrir  etliyl  salts,  68. 
Trietbyldiipiinotic    acid,    and    its   etliyl 

salt,  1042,  1043. 
Tricthyli^iillie  acid,  and  it!<  salts,  1335. 
'i"ricthylpyniuidlo<iirb<jxylic  arid,  1335. 
TrihydroxydimcllMlpurin,  997,  998. 


Trihvdroxyoleic    acid,    anil     its     salts, 

239. 
Triisobntylphenylguanidino,  1010. 
Trinicsitinic  aciti,  and  its  salt.x,  758. 
Trinictli\  hizobcnzeneummoniuni   iodide, 

1119." 
Triinethylcno-dcrivatives,  1154. 
Trimothylcnc-ring,  existence  of,  992. 
Triniethylamiiie  anrochloride,  2S(i,  577. 
Triincthylcne  liamino,  and  its  salts,  1289. 
Trimethvlenedicarboxvlic   acid,    anil   its 
anhyiiride.  992. 

and  its  ethyl  salt,  832. 

and   viuvlmalonic   acids,  identity 

of,  992. 
Trimethylcnedii'thylalkinc,  1115. 
Triniethyleni'monocarboxylic   acid,    and 

its  derivatives,  832. 
Trimethylcnetctracarboxylic    acid,    and 

its  salts,  1300. 
Triinetliylenetricarboxvlic  acid,  and   its 

salts,  992,  i:iO(). 
Triniclliylliydroxcthylanimoniuni       liy- 

droxiiic.  i2()2. 
Trimethyl-lcucine,  periodide  of,  and  the 

action  of  silver  hydroxide  on,  425. 
Triinctliyi))i])cri(line,  iodo-,  1291. 
Tri  methyl  pro  pylphenyhimmonium       io- 
dide, 1006. 
Trimcthylquinakline,  1375. 
Trimcthyluric  acid,  1309. 
Trimcthvlvinvlammonium       Indroxide, 

1202. ' 
Trioetvlaminc,  984. 
Trioxymetliylene,  170. 
Triparacresyl  phosphate,  1338. 
Tripbenyl  ])hospiiatc,  trinitro-,  1338. 
Tri|)henylamidomellianc,  action  of  halo- 
gens on.  1033. 

and  its  derivatives,  1031,  1032. 

Triphenylcarbiiiolcarboxylic  acid,  323. 
Tripheny  let  banc,  837. 
Triphenylcthylainine,    and     its    hvilro- 

chloride,  1031. 
Triphenylgininidinc,  action  of  ethoxalyl 

chloride  on,  1159. 
Tripheny  linct  bane,       amido-derivalives 
of,  1031. 

violet  derivatives  of,  606,  749. 

Triphinvlmetbane  -  anbydrocarboxylic 

acid.  323. 
Triphcnylmetbanedicarboxylic  acid,  323. 
TriphenUmctliyl  bromide,  reactions  of, 
1030.  * 

tbiocyannfc,  1030. 

Triphenylmclhylamine,  899. 
Triphcnylml•th^l  aniline,  1031,  1033. 

nitVos.).,  Ui3l. 

Tri|)henylmet  by  laniline-sul  phonic    aciil, 

1032. 
Triiihcnylmethylbenzylaminc    and     its 
hydrocldoride,  1031. 
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Triphenylmetliyl-paratoluidiue,nitroso-, 

1032. 
Triphenylmetliyl-toluidines,  1032. 
Triplienylpliosphine   oxide,    nitro-    and 

amido'-,  1180. 
Triplienyltliiocarbamide,  1321. 
Tripropylphenylguanidine,  1008. 
Tritochioritc?"2i. 

Tubes,  coloured,  for  Xesslerising,  1072. 
Tungsten  compounds,  reduction  of,  559. 

estimation  of,  l-i29. 

iron    and   steel,    composition    of, 

1231. 
Ti7ngstoborates,  new,  1266. 
Turf  fibre  as  cattle  litter,  105. 
Turkey-red   dyeing    and    printing  -n-ith 

aUzarin,  abridged  process  for,  1236. 
oil,  composition  of,  and  its 

modes  of  action,  238,  946. 
Turquoise  found  at  Alexandria,  269. 
Type  metal,  analysis  of,  1-429. 


u. 


Ulmin,  natui-al  and  artificial,  morph- 
ology and  chemistry  of,  923. 

Ultra-violet  absorption  spectra  of  albu- 
minoids, 242. 

spark  spectra  emitted  by  metallic 

elements  and  their  combin-itions 
under  varying  conditions,  photogra- 
phic investigations  of,  137. 

Ultramarine,  in  a  fine  state  of  division, 
similarity  of  the  behaviour  of,  to  that 
of  metallic  sulphides  in  the  colloidal 
state,  147. 

Umbelliferone,  1174. 

Uranium  compounds,  825. 

mineral  from    Moss,   and    on   the 

occurrence  of  uranates  generally, 
1102. 

nitrate   or  acetate  from  residues, 

397. 
L  rea  and  inorganic  salts,   excretion  of, 

with  the  urine  under  the   influence  of 

an  artificially  increased  temperature, 

1394. 

estimation  of,  122,  507. 

formation  of,  from  sarcosin,  1394. 

poisonous  action  of,  1398. 

Uric  acid,  constitution  of,  426,  1310. 
derivatives    of,    996,    1128, 

1308. 
Urinary  pigment,  a,  1059. 
Urine,  alkaline    bismuth  solution   as    a 

test  for  glucose  in,  1433. 

detection  of  mercapturic  acid  in, 

1395. 

dog's,  estimation  of  chlorides  and 

chlorates  in,  1423. 


Urine,  elimination  of  hypophosphites  by, 

1058. 

estimation  of  iodine  in,  1423. 

estimation  of  the  total  nitrogen  in, 

1440. 
excretion    of   urea   and  inorganic 

salts  with,  under  tlie  influence  of  an 

artificially      increased      temperature, 

1394. 

extraction  of  indogitin  and  indi- 

rubin  from,  1059. 

hemialbumose  in,  854. 

influence  of  intellectual  activity  on 

the  elimination  of  phosphoric  acid  by, 

1394. 

occurrence   of  glycerolphosphoric 

acid  in,  1058. 

of  cows  and  sheep,  1204. 

partially     oxidised    sulphur     in, 

347. 

proportion   of    incompletely   oxi- 
dised phosphorus  contained  in,  913. 

source  of  hippuric  acid  in,  1057. 

Voliiard's  volumetric  estimation  of 

chlorides  in,  1424. 

Urobilin,  febrile,  197. 
Uroerythrin,  198. 
Urohaematiu,  and  Harley's,  197. 
Uromelanin,  1060, 
Uroriibin,  1059. 

Uvitonic  acid,  formation  of,  from  pyru- 
vic acid,  759. 


V. 


Valeric  acid,  a-isonitroso-,  42. 

Valero-betai'ne,  derivatives  of,  425. 

Valerolactone,  occurrence  of,  in  pyro- 
ligneous  acid,  1118. 

Vanadates  of  the  alkali-metals,  prepara- 
tion of,  395. 

Vanadic  acid,  sidphur-derivatives  of, 
1269. 

Vanadio-molybdates,  561. 

Vanadio-tungstates,  562. 

Vanadio-vanadico-molybdates,  714. 

Vanadio-vanadicotungstates,  715. 

Vanadium,  diffusion  of,  in  the  mineral 
and  vegetable  kingdoms,  159. 

Vanillin  and  dimethylaniline,  condensa- 
tion-product of,  1316. 

preparation  of,  1343. 

Vapour,  arising  from  electrified  surfaces 
of  liquids,  electrical  neutrality  of, 
243. 

Vapour-densities,  determination  of,  by 
gaseous  displacement  under  low  and 
variable  pressures,  886. 

Vapour-density  apparatus,  956. 
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Vapours  evolved  on  hcatinp  iron,  Ac, 

at  atniospJieric   pressure;!,   gpectruseo- 

pie  exiiiiiiuation  of,  801. 
Variolite,  at  Hausdorf,  in  Silesia,  408. 
Vaseuloae,  S.'iS. 

Vaugnerite  iit  Iriimy  (Rhone),  105. 
Vegetable    luads,    part     played    bj,    in 

causing  the  turgeseenee  of  cells, 10(>4. 
eitructs,  estimation  of  amides  in, 

1438. 

fibres,   method  of  imparting   the 

appearance  of  silk  to,  799. 

juices    and  extnicts,    detootion  of 

nspaniginc  and  glutamine  in,  373. 

estimation  of  ammonia 

in,  373. 

organisms,   poisonous    effects    of 

arsenic,  zinc,  and  lead,  on,  1407. 

tissues,    behaviour    of,    towards 

gases,  1250. 

constituents  of,  858. 

nature  of  the  gases  contained 

in,  670. 

Vegetables  used  as  food  in  Japan,  and 
analyses  of  them,  674. 

"  Vegetaline,"  1088. 

Vegetation,  influence  of  weather  on, 
856. 

Verdigris,  adulteration  of,  1236. 

Vermilion,  explanation  of  the  wet  pro- 
cess for  the  manufrtcture  of,  964. 

Vesuvian,  decomposition-products  of, 
566. 

Viciafaha,  occurrence  of  vicin  in,  1405. 

Vicia  rillosa,  cultivation  of,  769. 

Vicin,  occurrence  of,  in  broad  beans 
(Viciafaha),  14^)5. 

Vine  diseases  and  tlieir  remedies,  481. 

Vinegar,  testing  for  free  sulphuric  acid 
in,  215. 

Vines,  manuring,  103. 

Bul])huring  of,  629. 

Vineyards,  artificial  manures  for,  637. 

manuring  of,  1421. 

Vinyl  bromide  and  tribromide,  action 
of  benzene  on,  in  pres<'nce  of  alumi- 
nium chloride,  753,  754. 

methyl  ether,  diciiioro-,   1282. 

Vinyldiacetonalkumiiie,  1291. 
Vinyldiacetonamine,  1291. 
Vinyldiacetonine,  12'.il. 
Vinvlmalonic  acid,   and  its  derivatives, 

295. 
and  trimethylenedicarboxylic 

acid,  identity  of,  Jt92. 
Viola-quereitrin,  a  new  glucoside,  1191. 
Vitreous  liuniour    of  the    human    eye, 

albuminui'ds  in,  19S. 
Volcanic  ashes  from  the  last  eruption  of 

Krakatoa,  415. 
Volcanot'S      of     Northern     California, 

Oregon,  and  Washington,  28. 


Volhard's  volumetric  estimation  of  the 
eldurides  in  urine,  1424. 

Vollaitc,  1103. 

Voltameter,  weight,  for  measuring  elec- 
tric currents,  654. 

Voltzine,  crvstallised,  1101. 

Vuiiinie,  eliange  in,  on  melting,  1089. 

Vohinies,  law  uf  smallest,  12. 

Volumetric  analysis,  213. 

Vulpic  acid,  derivatives  and  conslitu- 
tiouul  formula  of,  841. 


w. 

Water,  absorption  of,  bv  (lower  petals, 

1403. 

absorption  spectrum  of,  701, 

analysis,  the  ammonia  process  for, 

696. 

attraction  between  soluble  sub- 
stances in  dilute  solutions  and,  1065. 

colour  of,  259. 

distilled,  electrical  conductivity  of, 

1241. 

estimation   of  organic   matter  in, 

369. 

holding  sodium  chloride  and  zinc 

sulphate  in  solution,  efl'ect  of,  on  the 
soil  and  on  plants,  856. 

microscopic    examination    of,    for 

organic  impurities,  221. 

of  a  tlunnal  s]iring  in   the  Island 

of  I'antellaria,  analysis  of,  1105. 

— ^—  of  tlie  Danube  above  Vienna  in 
the  year  1878,  cliemical  connxjsition 
of,  122. 

of   the   new    mineral    springs    at 

Freyersbach,  composition  of,  1274. 

plants,  constituents  and  proper- 
ties of  some,  108. 

■  solvent   action    of,   on    zinc,    and 

effects  of  drinking  water  contami- 
nated with  zinc,  878. 

susiH-nded  matter  in,  117. 

Waterproof  materials,  jireparation  of, 
379. 

Waters,  peaty,  self-purification  of,  781. 

iwtable,  prothistological  examina- 
tion of,  369. 

Weeds  in  soils,  211. 

Weight  of  a  body,  method  of  correct- 
itiL',  for  the  buoyancy  of  the  atmo- 
sjihero  when  the  volume  is  unknown, 
13. 

Wheat,  American,  comjxisition  of,  140k 

chufT,    digestibility    of,    and    the 

changes  which  it  undergoes  by  dif- 
ferent methods  of  preparation,  &c., 
772. 
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Wheat,  continuous  cultivation  of,  atWo- 
burn,  482. 

crop,  influence  of  rainfall  on,  206. 

experiments     with,    at     Grignon, 

1883,  1068. 
germinated,  chemical  examination 

of,  1087. 

Indian,  355. 

manuring  experiments  with,  103. 

meal,    separation     of,    from     rye 

meal,  376. 
starch,  elementary  composition  of, 

284. 
White  iron,  decomposition  of,  by  heat, 

1444. 

lead  manufacture,  1232. 

Wine,  analyses  of,  645. 

analysis,  1432. 

chemistry  of,  131,  1445. 

detection    of    artificial     coloixring 

matters  in,  370,  502. 

Bordeaux  red  in,  370. 

sulphurous      anhydride     in, 

1440. 
the    colouring     matter     of 

Campechy  wood  in,  502. 
estimation  of   acetic    acid    in,    by 

distillation  with  steam,  641. 

alum  in,  1077. 

free  tartaric  acid  in,  501. 

magenta  and  tannin  in,  1432. 

sugar    in,  by  Fehling's  solu- 
tion, 502. 

tartaric  acid  in,  504. 

the  dry  extract  of,  1432. 

examination,  131,  501. 

inferior,  improvement  of,  by  addi- 
tion of  the  husks  of  superior  grapes, 

938. 

plastered,  233,  646. 

potassium    tartrate   in,     and 

estimation  of  tartaric  acid,  372. 

reaction  of  ashes  from,  642. 

red,    manufacture    in     Germany, 

130. 
reduction  of  extractive  matter  by 

clearing  of,  938. 

galicyhc  acid  in,  778. 

• souring  of,  646. 

Tyrol  ese,  1883  vintage,  extractive 

matter  in,  130. 

yeast,  cultivated,  1399. 

Wines  and  other  vegetable  and  animal 

products,  presence  of  manganese  in, 

879. 

■ clouding  and  fining  of,  233. 

free  from  artificial  colouring  matter, 

presence  of  arsenic  in,  526. 

from  Anjou,  analyses  of,  646. 

of  Medeah,  analyses  of,  1086. 

from    Palestine,  &c.,    analyses   of, 

646. 


Wines  from  sugar,  1086. 

Lorraine,  examination  of,  131. 

preservation  of,  130. 

testing  for  free  sulphuric  acid  in, 

215. 
Winter  flax,  cultivation  of,  921. 
Withania  coagitlans,  "  rennet  "  ferment 

from  the  seeds  of,  535. 
WoUastonite,   artificial    production    of, 

564,  1262. 

from  Sardinia,  270. 

Wood  cellulose,  manufacture  of,  1451. 

colour  mordants  for,  379. 

constituents  of,  860. 

decayed,  chemical  changes  in,  477. 

elementary  composition  of  certain 

kinds  of,  with  a  calorimetric  investi- 
gation of  their  combustibihty,  477. 

products  of  the  dry  distillation  of, 

at  low  temperatures,  788. 
Woody  fibre  as  fodder,  864. 
test  for,  118. 

tissues,  chemical   composition,   of 

285. 

Wool-dust,  examination  of,  637. 

Wool  washing  works,  utilisation  of  the 

waste  waters  from,  783. 
Wormseed  oil,  1363. 
action  of  the  haloid  acids  on, 

1363. 


X. 


Xanthine,  bromo-,  467. 

Xanthoquinic  acid,  86. 

Xenotime  from  Norway,  1101. 

Xylene,  orthodibromo-,  and  orthodi- 
chloro-,  1000. 

tetrahydride,  from  resin  essences, 

844. 

Xylenes,  1000. 

•  coal-tar,  English  and  Scotch,  898. 

three,  in  coal-tar,  analytical  esti- 
mation of,  1431. 

Xylic  acid,  bromo-,  1347. 

Xylide,  aceto-,  737. 


Yams,  bleaching,  1234. 

Yeast,  action  of  air  on,  939. 

fermentative  strength  of,  in  distil- 
lery mash,  939. 

cells,   effect    of    the    presence    of 

certain  organic  substances  on  the 
respiratory  combustion,  857. 

influence  of  alcohol,  and  sulphiiric 

and  salicylic  acids  on,  476. 
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Teast,  prcssoil,  preparation  of,  132. 

utilisation  of  ni^lt  i-oiiibings 

in  the  manufacture  of,  7i*iJ. 

sowiuij,  the  favourable  tempera- 
ture for,  789. 

stronu,  preparation  of,  789. 

test  in  j;  ot"   VSl. 

Yttrium,  presence  of,  in  the  spcnhe  of 
Biellese  syenite,  IbS. 


z. 


Zeolites  in  the  dolerites  of  Clmui-de- 
Bergonne  (I'uy-tle-l)6nie),  82".». 

production  of,  in  tlie  coKl,  J-Oo. 

Zcpiiroito,  artificial  production  of,  16k 

Zinc  amalgikui,  position  of,  in  electro- 
potent  iul  scries,  382. 

arseniferous,  purification  of,  902. 

atomic  weight  of,  2')(]. 

blende    from    Cornwall,   Lebanon 

Co.,  Pu.,  266. 


j  Zinc,  detection  and  estimation  of,  in 
presence  of  iron,  307. 

elcctrolytical  deposition  of,  933. 

elcctro-plalinj;,  with  nickel,  231. 

from  pyrites  residues,  788. 

from  Sajjor,  1231. 

in  ilrinking  water,  697. 

iodide,  sp.  gr.  of,  39 1. 

isdbutU,  hoilinj;  point  of,  1117. 

salts,  behaviour  of,  with  plants  and 

in  the  soil,  1 108. 

solvent    action   of   water   on  and 

effects  of  drinking  water  contaminated 
with,  878. 

verification  of  the  atomic  weight 

of,  815. 

Zinc-ethyl,  action  of,  on  amines  and 
plmsphines,  9S5. 

Zincauuiioniuui  comjwunds,  manufac- 
ture of,  and  their  technical  applica- 
tion, 1232. 

Zircon,  disintegration  of,  821. 

from  the  itacolumitc  of  Edge  Ilill, 

Pa.,  270. 


ERRATA  IN  VOL.  XLIV. 

Page      Line 
733  in  the  Abstract  "  Mononitroresorcinol,"  read  "  mononitro- 

soresorcinol"  for  "  mononitroresorcinol "  throughout. 
785  15    from  bottom,  for  "  Freih  "  read  "  v.  d.  Pfordten." 


ERRATA,  VOL.  XLVI. 


Page 

Line 

164 

17  from  top,         for 

168 

18      „     bottom,    „ 

Zephroite  "  read  "  Tephro'ite." 
A  white,  opaque,  and  silky  crystalline 
precipitate"  read  "  A  white, opaque 
and  a  silky,  crystalline  precipitate." 
257  5      „  „  „     "  Trimethylamine "    read    "  triethyl- 

amine." 
781  13      „      top,  „     82-86  read  82-85. 

„  16      „      bottom,  „     "coal  of"  read  "  cannel  coal  of." 

,,  18      „  „         „     '•' cannel  coal  of  "  read  "  coal  of." 

882  15      „      top,  „  \ "  Compt.    rend.,  89,"    read    "  Compt. 

;•',,  8      ,,      bottom,  „J        rend.,QS." 

1156  11      ,,  „  „     "  by  its  complete  insolubility  in  boiling 

alcohol  "  read  "  as  it  crystallises  from 
its  solution  in  concentrated  nitric 
acid,  whilst  the  (3-compound  remains 
dissolved." 
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